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>KA�QB@EKF@>I�MBOPLKKBI��4EBPB�>@QFSFQFBP�L@@RO�FK�M>O>IIBI�LK�>�@LKQFKRLRP�?>PFP�����ELROP�>�A>V
>KA�@>K�?B�DOLRMBA�FKQL�QEOBB�LSBOI>MMFKD�QFJB�CO>JBP�

\ 0OB3@EBARIFKD�/MBO>QFLKP

\ 3@EBARIFKD�/MBO>QFLKP

\ $FPM>Q@EFKD�/MBO>QFLKP

)K�0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP, TB�CL@RP�J>FKIV�LK�QEB�>@QFSFQFBP�QE>Q�Q>HB�MI>@B�FK�QEB
@ROOBKQ�ELRO�LC�QEB�/MBO>QFKD�$>V��4EB�CLIILTFKD�BUEF?FQ�MOBPBKQP�QEB�AFPM>Q@EFKD�>@QFSFQFBP�FK�QEB
CLOJ�LC�>�QFJBIFKB��4EB�OBCBOBK@B�MLFKQ�CLO�QEB�QFJBIFKB�FP�QEB�/MBO>QFKD�$>V��QEB�A>FIV���ELRO
MBOFLA�?BDFKKFKD�>Q�JFAKFDEQ�CLO�TEF@E�QO>KP>@QFLKP�LK�QEB�0*-�)KQBO@E>KDB�%KBODV�->OHBQ�>OB
P@EBARIBA��4EFP�QFJBIFKBQVMB�LC�ABP@OFMQFLK�FP�RPBA�QEOLRDELRQ�QEFP�0*-�J>KR>I�

0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP
3B@QFLK����/SBOSFBT

2BSFPFLK������%CCB@QFSB�$>QB�������������0*-�]����� �



Exhibit 1: Dispatching Timeline

$FPM>Q@EFKD�FK@IRABP�PVPQBJ�@LKQOLI��!K@FII>OV�3BOSF@B�JLKFQLOFKD��>KA�QO>KPJFPPFLK�PVPQBJ
JLKFQLOFKD�>KA�@LKQOLI��$ROFKD�QEB�AFPM>Q@EFKD�MOL@BPP��0*-�FJMIBJBKQP�>KA�>AGRPQP�QEB
@ROOBKQ�LMBO>QFKD�MI>K��TEF@E�FP�ABSBILMBA�AROFKD�QEB�P@EBARIFKD�MOL@BPP��QL�J>FKQ>FK�OBIF>?FIFQV
>KA�JFKFJFWB�QEB�@LPQ�LC�PRMMIVFKD�QEB�BKBODV��OBPBOSBP�>KA�LQEBO�PBOSF@BP�QE>Q�>OB�OBNRFOBA�?V
QEB�0*-�-BJ?BOP�>KA�QEB�LMBO>QFLK�LC�QEB�0*-�24/��4EB�@ROOBKQ�LMBO>QFKD�MI>K�FP�ABSBILMBA
TFQEFK�QEB�DRFABIFKBP�>KA�ORIBP�LC�QEB�$>V!EB>A�->OHBQ�

)K�QEFP�J>KR>I�TB�J>HB�KL�PMB@F>I�AFPQFK@QFLK�?BQTBBK�QEB�QBOJP�bMOF@Bc�>KA�b@LPQ�c�0*-
-BJ?BOP�PR?JFQ�QEBFO�?FAP�>@@LOAFKD�QL�BFQEBO�>@QR>I�@LPQ�LO�LCCBO�MOF@B��>P�ABPFDK>QBA�?V�0*-
CLO�B>@E�DBKBO>QFLK�OBPLRO@B��&LO�PMB@FCF@�FKCLOJ>QFLK�>P�QL�QEB�RPB�LC�MOF@B�>KA�@LPQ��OBCBO�QL
QEB�->OHBQP�$>Q>?>PB�PB@QFLK�LC�0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�/MBO>QFLK�

0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP
3B@QFLK����/SBOSFBT

2BSFPFLK������%CCB@QFSB�$>QB�������������0*-�]����� ��
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0*-�JLKFQLOP�>KA�@LKQOLIP�QEB�0*-�24/�PR@E�QE>Q�QEB�IB>PQ@LPQ�JB>KP�LC�P>QFPCVFKD�QEB
MOLGB@QBA�ELROIV�BKBODV��/MBO>QFKD�2BPBOSBP��QEB�>JLRKQ�LC�DBKBO>QFKD�@>M>@FQV�P@EBARIBA�QL
?B�>S>FI>?IB�CLO�>�PMB@FCFBA�MBOFLA�LC�>K�/MBO>QFKD�$>V	��>KA�LQEBO�!K@FII>OV�3BOSF@BP
OBNRFOBJBKQP�LC�QEB�->OHBQ�"RVBOP��-BJ?BOP�QE>Q�E>SB�JBQ�OB>PLK>?IB�@OBAFQTLOQEFKBPP
PQ>KA>OAP�BPQ>?IFPEBA�?V�QEB�/CCF@B�LC�QEB�)KQBO@LKKB@QFLK�>KA�QE>Q�>OB�LQEBOTFPB�>?IB�QL�J>HB
MRO@E>PBP�FK�QEB�0*-�)KQBO@E>KDB�%KBODV�->OHBQ	��FK@IRAFKD�QEB�OBIF>?FIFQV�OBNRFOBJBKQP�LC�QEB
0*-�">I>K@FKD�!RQELOFQV�!OB>��>OB�JBQ��3MB@FCF@>IIV��0*-eP�OBPMLKPF?FIFQFBP�QL�PRMMLOQ
AFPM>Q@EFKD�>@QFSFQFBP�FK@IRAB�

\ $FOB@QFKD�0*-�-BJ?BOP�QL�>AGRPQ�QEB�LRQMRQ�LC�>KV�0*-�24/P@EBARIBA�OBPLRO@B��@LJJFQ
RKP@EBARIBA�0*-�24/�OBPLRO@BP��@>K@BI�PBIB@QFLK�LC�0*-�">I>K@FKD�!RQELOFQV�!OB>
P@EBARIBA�OBPLRO@BP

\ /MBO>QFKD�QEB�0*-�24/�QO>KPJFPPFLK�PVPQBJ�FK�>@@LOA>K@B�TFQE�.%2#�>KA�OBDFLK>I
OBIF>?FIFQV�@LRK@FI�PQ>KA>OAP�>KA�MOL@BAROBP�

\ #LJJFQQFKD�QEB�JLPQ�@LPQ�BCCF@FBKQ�2BDRI>QFLK�>KA�3VK@EOLKFWBA�2BPBOSB�OBPLRO@BP
>S>FI>?IB

\ )JMIBJBKQFKD�QEB�0*-�-)3/�@LKDBPQFLK�J>K>DBJBKQ�MOL@BAROB�CLO�@LKDBPQBA
QO>KPJFPPFLK�C>@FIFQFBP�BUQBOK>I�QL�0*-�24/�

\ )JMIBJBKQFKD�QEB�.%2#�4O>KPJFPPFLK�,L>AFKD�2BIFBC��4,2	�MOL@BAROB�>P�KB@BPP>OV�QL
MOLSFAB�OBIFBC�QL�BUQBOK>I�LO�FKQBOK>I�QO>KPJFPPFLK�C>@FIFQFBP�

\ 6BOFCVFKD�QEB�>@@RO>@V�LC�,L@>QFLK>I�->ODFK>I�0OF@FKD��,-0	�A>Q>�AROFKD�@LKPQO>FKBA�
RK@LKPQO>FKBA�LMBO>QFLKP�

\ )JMIBJBKQ>QFLK�LC�%JBODBK@V�0OL@BAROBP�FK�>@@LOA>K@B�TFQE�0*-�->KR>I�-���
%JBODBK@V�/MBO>QFLKP�

Note:
3VK@EOLKFWBA�2BPBOSB��3B@QFLK�������"����LC�QEB�0*-�/MBO>QFKD�!DOBBJBKQ��/!	�ABCFKBP
3VK@EOLKFWBA�2BPBOSBP�>P�QEB�OBPBOSB�@>M>?FIFQV�LC�DBKBO>QFLK�OBPLRO@BP�QE>Q�@>K�?B
@LKSBOQBA�CRIIV�FKQL�BKBODV�LO�$BJ>KA�2BPLRO@BP�TELPB�ABJ>KA�@>K�?B�OBAR@BA�TFQEFK���
JFKRQBP�COLJ�QEB�OBNRBPQ�LC�QEB�/CCF@B�LC�QEB�)KQBO@LKKB@QFLK�AFPM>Q@EBO��>KA�FP�MOLSFABA�?V
BNRFMJBKQ�QE>Q�FP�BIB@QOF@>IIV�PVK@EOLKFWBA�QL�QEB�4O>KPJFPPFLK�3VPQBJ��3VK@EOLKFWBA
2BPBOSBP�>OB�PRMMIFBA�COLJ���JFKRQB�PVK@EOLKFWBA�DBKBO>QFKD�OBPLRO@BP��F�B���3VK@EOLKLRP
2BPBOSBP	�>KA���JFKRQB�ABJ>KAPFAB�OBPMLKPB�OBPLRO@BP�

1.2.1 PJM Communications
0*-�AFPM>Q@EFKD�LMBO>QFLKP�>OB�@LKAR@QBA�COLJ�QTL�@LKQOLI�@BKQBOP��4EB�AFPM>Q@EBOP�FK�?LQE
@LKQOLI�@BKQBOP�TLOH�QLDBQEBO�>P�>�PFKDIB�QB>J��4EB�PEFCQ�PRMBOSFPLO�MOLSFABP�OB>IQFJB
IB>ABOPEFM�LSBO�AFPM>Q@EBOP�FK�?LQE�@LKQOLI�@BKQBOP��#LJJRKF@>QFLKP�?BQTBBK�QEB�@LKQOLI
@BKQBOP�FP�C>@FIFQ>QBA�QEOLRDE�QEB�RPB�LC�@ILPBA@FO@RFQ�46�QEOLRDE�TEF@E�AFPM>Q@EBOP�@>K

0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP
3B@QFLK����/SBOSFBT

2BSFPFLK������%CCB@QFSB�$>QB�������������0*-�]����� ��



@LJJRKF@>QB�SFPR>IIV�>KA�LO>IIV�FK�OB>I�QFJB�TFQE�QEBFO�@LRKQBOM>OQP��3VPQBJ�JLKFQLOFKD�>KA
@LKQOLI�OBPMLKPF?FIFQFBP�>OB�PE>OBA�?BQTBBK�QEB�@LKQOLI�@BKQBOP�
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/KIV�->OHBQ�"RVBOP�>KA�->OHBQ�3BIIBOP�>OB�BIFDF?IB�QL�PR?JFQ�LCCBOP�>KA�MRO@E>PB�BKBODV�LO
OBI>QBA�PBOSF@BP�FK�QEB�0*-�%KBODV�->OHBQ��4EB�0*-�-BJ?BOP�FK@IRAB�QEB�->OHBQ�"RVBOP�>KA
QEB�->OHBQ�3BIIBOP�

1.3.1 Market Buyers
4EBOB�>OB�QTL�DBKBO>I�QVMBP�LC�->OHBQ�"RVBOP�

4EB�)KQBOK>I�->OHBQ�"RVBOeP�AFPM>Q@EFKD�OBPMLKPF?FIFQFBP�FK@IRAB

P>QFPCVFKD�FQP�2BDRI>QFLK�L?IFD>QFLK�COLJ�FQP�LTK�OBPLRO@BP�?V�LKB�LC�QEBPB�JBQELAP�

\ #LKQO>@QR>I�>OO>KDBJBKQP�TFQE�>KLQEBO�0*-�-BJ?BO

\ 0RO@E>PBP�COLJ�QEB�0*-�%KBODV�->OHBQ

1.3.2 Market Sellers
!�->OHBQ�3BIIBO�FP�>�0*-�-BJ?BO�QE>Q�ABJLKPQO>QBP�QL�0*-�QE>Q�FQ�JBBQP�QEB�PQ>KA>OAP�CLO�QEB
FPPR>K@B�LC�>K�LOABO�J>KA>QFKD�QEB�MOLSFPFLK�LC�QO>KPJFPPFLK�PBOSF@B�RKABO�3B@QFLK�����LC�QEB
&BABO>I�0LTBO�!@Q��PR?JFQP�>K�>MMIF@>QFLK�QL�0*-��>KA�FP�>MMOLSBA��"V�ABCFKFQFLK��>II�->OHBQ
"RVBOP�?B@LJB�->OHBQ�3BIIBOP�RMLK�>MMOLS>I�LC�QEBFO�>MMIF@>QFLKP�

->OHBQ�3BIIBOPe�AFPM>Q@EFKD�OBPMLKPF?FIFQFBP�FK@IRAB�

\ %KPROFKD�B>@E�#>M>@FQV�2BPLRO@B�@LJMIFBP�TFQE�BKBODV�AFPM>Q@EFKD�PFDK>IP�>KA
FKPQOR@QFLKP�QE>Q�>OB�FPPRBA�?V�0*-

\ #LJMIVFKD�TFQE�2BDRI>QFLK�PFDK>IP�>KA�FKPQOR@QFLKP�QE>Q�>OB�FPPRBA�?V�0*-

1.3.3 Load Serving Entities
!�,L>A�3BOSFKD�%KQFQV��,3%	�FP�>KV�BKQFQV�QE>Q�E>P�?BBK�DO>KQBA�>RQELOFQV�LO�E>P�>K�L?IFD>QFLK
MROPR>KQ�QL�PQ>QB�LO�IL@>I�I>T��OBDRI>QFLK��LO�CO>K@EFPB�QL�PBII�BIB@QOF@�BKBODV�QL�BKARPBOP�QE>Q
>OB�IL@>QBA�TFQEFK�QEB�0*-�24/��!K�,3%�J>V�?B�>�->OHBQ�"RVBO�LO�>�->OHBQ�3BIIBO�

)KQBOK>I�->OHBQ�"RVBO��!�->OHBQ�"RVBO�QE>Q�FP�MRO@E>PFKD�BKBODV�COLJ�QEB�0*-�%KBODV
->OHBQ�CLO�@LKPRJMQFLK�?V�BKARPBOP�QE>Q�>OB�IL@>QBA�FKPFAB�QEB�0*-�24/��!K�)KQBOK>I
->OHBQ�"RVBO�J>V�?B�CROQEBO�@I>PPFCFBA�>P�>�'BKBO>QFKD�->OHBQ�"RVBO��!�'BKBO>QFKD
->OHBQ�"RVBO�FP�>K�)KQBOK>I�->OHBQ�"RVBO�QE>Q�LTKP�LO�E>P�@LKQO>@QR>I�OFDEQP�QL�QEB�LRQMRQ
LC�DBKBO>QFLK�OBPLRO@BP�QE>Q�>OB�@>M>?IB�LC�PBOSFKD�QEB�->OHBQ�"RVBOeP�IL>A�FK�QEB�0*-
24/�LO�PBIIFKD�BKBODVOBI>QBA�PBOSF@BP�FK�QEB�0*-�%KBODV�->OHBQ�LO�BIPBTEBOB�

��

%UQBOK>I�->OHBQ�"RVBO��!�->OHBQ�"RVBO�QE>Q�FP�J>HFKD�MRO@E>PBP�LC�BKBODV�COLJ�QEB�0*-
%KBODV�->OHBQ�CLO�@LKPRJMQFLK�?V�BKARPBOP�QE>Q�>OB�IL@>QBA�LRQPFAB�QEB�0*-�24/�

��

0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP
3B@QFLK����/SBOSFBT

2BSFPFLK������%CCB@QFSB�$>QB�������������0*-�]����� ��
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7BI@LJB�QL�QEB�$FPM>Q@EFKD�4LLIP�PB@QFLK�LC�->KR>I�����)K�QEFP�PB@QFLK�VLR�TFII�CFKA�QEB
CLIILTFKD�FKCLOJ>QFLK�

\ !�ABP@OFMQFLK�LC�0*-�#LKQOLI�#BKQBO�QLLIP�RPBA�CLO�AFPM>Q@EFKD�>KA�LMBO>QFLKP

\ !�ABP@OFMQFLK�LC�QEB�FKCLOJ>QFLK�QE>Q�FP�M>PPBA�LK�QL�->OHBQ�3BQQIBJBKQP
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4EB�QLLIP�QE>Q�>OB�@ROOBKQIV�RPBA�?V�0*-�/MBO>QFLKP�PQ>CC�>OB�ABP@OF?BA�>@@LOAFKD�QL�QEOBB
@>QBDLOFBP��0*-�%KBODV�->K>DBJBKQ�3VPQBJ��%-3	�@LJMRQBO�>MMIF@>QFLKP��0#�>MMIF@>QFLKP
>KA�>K@FII>OV�QLLIP��%-3�FP�CROQEBO�ABP@OF?BA�FK�0*-�->KR>I�����#LKQOLI�#BKQBO�>KA�$>Q>
%U@E>KDB�2BNRFOBJBKQP��PB@QFLK����0*-�3VPQBJP�

2.1.1 EMS Applications

\ !RQLJ>QF@�'BKBO>QFLK�#LKQOLI��!'#	�a�4EFP�MOLDO>J�ORKP�BSBOV�QTL�PB@LKAP��@>I@RI>QFKD
!OB>�#LKQOLI�%OOLO��!#%	��!OB>�2BDRI>QFLK��!2	�>KA�B@LKLJF@�AFPM>Q@E�

\ 3B@ROFQV�!K>IVPFP��3!	�`�4EFP�MOLDO>J�ORKP�>MMOLUFJ>QBIV�BSBOV���QL���JFKRQBP�>KA
@>I@RI>QBP�QEB�PFJRI>QBA�MLPQ@LKQFKDBK@V�CILTP�LK�>�I>ODB�KRJ?BO�LC�JLKFQLOBA�C>@FIFQFBP
LK�QEB�0*-�PVPQBJ�CLO�QEB�ILPP�LC�PBIB@QBA�@LKQFKDBK@FBP��!K�%-3�>I>OJ�FP�DBKBO>QBA�CLO
>KV�3!�MLPQ@LKQFKDBK@V�S>IRB�QE>Q�DLBP�?BVLKA��LO�C>IIP�?>@H�RKABO������MBO@BKQ�LC�QEB
JLKFQLOBA�C>@FIFQVeP�.LOJ>I�,FJFQ��.,	�LC����MBO@BKQ�LC�QEB�JLKFQLOBA�C>@FIFQVeP�,LKD4BOJ
,FJFQ��,4	��!KV�C>@FIFQV�TFQE�>K�3!�S>IRB�QE>Q�FP�DOB>QBO�QE>K�����MBO@BKQ�LC�QEB�.,��LO���
MBO@BKQ�LC�QEB�JLKFQLOBA�C>@FIFQVeP�,4��TFII�?B�JLKFQLOBA�FK�QEB�3!�QEBOJ>IP�AFPMI>V�LC�0*-eP
24.!�M>@H>DB�

\ 3Q>QB�%PQFJ>QLO��3%	�`�4EFP�MOLDO>J�ORKP�>MMOLUFJ>QBIV�BSBOV�JFKRQB�>KA�MOLSFABP
PFJRI>QBA�CILTP�CLO�QEB�0*-�PVPQBJ�?>PBA�LK�@ROOBKQ�QLMLILDV�>KA�QEB�>S>FI>?FIFQV�LC
QBIBJBQBOBA�A>Q>��3%�FP�RPBA�QL�MOLSFAB�QEB�FKMRQ�QL�QEB�J>OHBQ�PVPQBJP��!K�%-3�>I>OJ�FP
DBKBO>QBA�CLO�>KV�3%�S>IRB�QE>Q�DLBP�?BVLKA��LO�C>IIP�?>@H�RKABO����MBO@BKQ�LC�QEB
JLKFQLOBA�C>@FIFQVeP�.,��!KV�C>@FIFQV�TFQE�>K�3%�S>IRB�QE>Q�FP�DOB>QBO�QE>K����MBO@BKQ�LC�QEB
.,�TFII�?B�JLKFQLOBA�FK�QEB�!@QR>I�4EBOJ>I�/SBOIL>A�AFPMI>V��>P�TBII�>P�QEB�3!�QEBOJ>IP
AFPMI>V��LC�0*-eP�24.!�0>@H>DB�

\ 4O>KPCBO�,FJFQ�#>I@RI>QLO��4,#	�`�4EFP�MOLDO>J�ORKP�>MMOLUFJ>QBIV�BSBOV���QL���JFKRQBP
>KA�BPQ>?IFPEBP�QO>KPCBO�IFJFQP�CLO�PBIB@QBA�FKQBOC>@BP�LK�QEB�0*-�PVPQBJ��4EB�MOL@BPP�QE>Q
QEB�>MMIF@>QFLK�RPBP�FP�QL�BPQ>?IFPE�QEB�SLIQ>DB�@LII>MPB�MLFKQ�CLO�QEBPB�FKQBOC>@BP�>KA
>MMIVFKD�>�PRFQ>?IB�J>ODFK�COLJ�QEB�@LII>MPB�MLFKQ�>P�QEB�P>CB�LMBO>QFKD�IFJFQ��4,#�C>@FIFQFBP
>OB�JLKFQLOBA�@LKQFKRLRPIV�LK�0*-eP�24/�@OFQF@>I�FKCLOJ>QFLK�AFPMI>V��)K�>AAFQFLK��>K�%-3
>I>OJ�FP�DBKBO>QBA�TEBKBSBO�QEB�3%�JBD>T>QQ�CILT�CLO�>�QO>KPCBO�FKQBOC>@B�BU@BBAP�QEB
OB@LJJBKABA�IFJFQ�>P�@>I@RI>QBA�?V�4,#�

0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP
3B@QFLK����$FPM>Q@EFKD�4LLIP

2BSFPFLK������%CCB@QFSB�$>QB�������������0*-�]����� ��



2.1.2 PC Applications

\ ->OHBQP�$>Q>?>PB��-$"	�a4EFP�A>Q>?>PB�FP�RPBA�?V�QEB�$>V!EB>A�>KA�->OHBQ">PBA
2BDRI>QFLK�3VPQBJP��->OHBQ�0>OQF@FM>KQP�RMA>QB�QEB�-$"�@LKQFKRLRPIV�SF>�8-,�>KA�7B?
?>PBA�FKQBOC>@BP�

\ $FPM>Q@E�->K>DBJBKQ�4LLI��$-4	�a�4EB�$-4�BK>?IBP�0*-�AFPM>Q@EBOP�QL�J>K>DB
OBPLRO@B�FKCLOJ>QFLK��QO>KPJFPPFLK�@LKPQO>FKQ�FKCLOJ>QFLK�>KA�>AJFKFPQBO�QEB�2BDRI>QFLK
->OHBQ��4EB�$-4�>RQLJ>QF@>IIV�ILDP�OBPLRO@B�PQ>QRP�@E>KDBP�>KA�MOLSFABP�>K�BIB@QOLKF@
PLRO@B�LC�ILDDFKD�FKCLOJ>QFLK�CLO�->OHBQ�3BQQIBJBKQP�

\ 2B>I4FJB�3B@ROFQV�#LKPQO>FKBA�%@LKLJF@�$FPM>Q@E��243#%$	�`�4EFP�>MMIF@>QFLK
@>I@RI>QBP�PB@ROFQV�@LKPQO>FKBA�B@LKLJF@�AFPM>Q@E�PLIRQFLKP�CLO�MOBPBKQ>QFLK�QL�QEB
AFPM>Q@EBOP��4EB�AFPM>Q@EBOP�QEBK�PBIB@Q�QEB�?BPQ�PLIRQFLK�QE>Q�RQFIFWBP�IB>PQ@LPQ�AFPM>Q@E
TEFIB�PFJRIQ>KBLRPIV�@LKQOLIIFKD�>@QFSB�QO>KPJFPPFLK�@LKPQO>FKQP�

\ )KQBOJBAF>QB4BOJ�3B@ROFQV�#LKPQO>FKBA�%@LKLJF@�$FPM>Q@E��)43#%$	�`�4EFP�>MMIF@>QFLK
RQFIFWBP�MOLGB@QBA�PVPQBJ�@LKAFQFLKP�QL�@>I@RI>QB�@LJJFQ�AB@LJJFQ�OBPLRO@BP�LK�QEB�PVPQBJ
>KA�MOLSFAB�>�CLOT>OAILLHFKD�AFPM>Q@E�QO>GB@QLOV�CLO�MOBPBKQ>QFLK�QL�QEB�AFPM>Q@EBOP�
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Exhibit 2: Calculation of PJM ACE
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3.1.2 PJM Control Implementation
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Regulation Signals
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Exhibit 3: PJM Regulation Signals
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Exhibit 4: Resource Dispatching

Real-Time Market Applications
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Exhibit 5: Real Time Market Application Process Flow
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3.1.3 PJM Member Control Implementation
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Exhibit 6: PJM Member Interface
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3.5.2 Measurements and Compliance
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\ 5KFQP�LCCIFKB�AROFKD�QEB�BSBKQ

\ 5KFQP�QE>Q�E>SB�KL�>S>FI>?IB�EB>AOLLJ�CLLQOLLJ

\ 5KFQP�QE>Q�>OB�>PPFDKBA�OBDRI>QFLK

\ 5KFQP�QE>Q�E>SB�>K�>@QFSB�B$!24�QF@HBQ�CLO�DLSBOKLO�LRQ>DB

)C�0*-�ABQBOJFKBP�QE>Q�>�RKFQ�FP�KLQ�MOLSFAFKD�0OFJ>OV�&OBNRBK@V�2BPMLKPB�?>PBA�LK�QEB
MBOCLOJ>K@B�BS>IR>QFLK��0*-�TFII�TLOH�TFQE�QEB�'BKBO>QFLK�/TKBO�>KA�OBSFBT�>AAFQFLK>I
S>OF>?IBP�QL�PRMMLOQ�MBOCLOJ>K@B�FJMOLSBJBKQP��FK@IRAFKD��?RQ�KLQ�IFJFQBA�QL��QBIBJBQOV�
LMBO>QFKD�P@BK>OFLP��DBKBO>QLO�ELIA�MLFKQP�>KA�KLKCRK@QFLKFKD�DLSBOKLO�BNRFMJBKQ�

3.6.2 Event Selection
0*-�TFII�BS>IR>QB�DBKBO>QLOP�AROFKD�MBOFLAP�LC�I>ODB�PVPQBJ�COBNRBK@V�ABSF>QFLKP��0*-�Q>ODBQP
QTL�QL�QEOBB�COBNRBK@V�BSBKQP�MBO�JLKQE�CLO�BS>IR>QFLK��?RQ�KL�PBQ�KRJ?BO�LC�BSBKQP�TFII�?B
ABCFKBA�PFK@B�BSBKQP�>OB�?>PBA�LK�PVPQBJ�@LKAFQFLKP��3BIB@QBA�BSBKQP�>KA�BSBKQ�PBIB@QFLK
@OFQBOF>�TFII�?B�OBSFBTBA�NR>OQBOIV�TFQE�QEB�/MBO>QFKD�#LJJFQQBB�CLO�@LKQFKRBA�MBOCLOJ>K@B�>KA
>MMIF@>?FIFQV��4EB�@OFQBOF>�OBNRFOBA�CLO�BSBKQ�PBIB@QFLK�

\ &OBNRBK@V�DLBP�LRQPFAB������J(W�AB>A?>KA

\ &OBNRBK@V�PQ>VP�LRQPFAB�����J(W�AB>A?>KA�CLO����@LKQFKRLRP�PB@LKAP

\ -FKFJRJ�J>UFJRJ�COBNRBK@V�OB>@EBP������J(W

!�NR>OQBOIV�OBSFBT�TFII�ILLH�>Q�>K�>SBO>DB�MBOCLOJ>K@B�LSBO�>���JLKQE�TFKALT��0*-�TFII
OBNRFOB�>�JFKFJRJ�LC�QEOBB�>MMIF@>?IB�BSBKQP�CLO�>�OBPLRO@B�QL�MBOCLOJ�QEB�MBOCLOJ>K@B�OBSFBT
�BSBKQ�PBIB@QFLK�TFII�DL�?>@H�CROQEBO�QE>K����JLKQEP�FC�KBBABA�FK�QEFP�@>PB	��%>@E�BSBKQ�TFII�?B
BS>IR>QBA�PBM>O>QBIV��>KA�QEB�MBOCLOJ>K@B�TFII�?B�>SBO>DBA�CLO�OBPMLKPFSB�KLKOBPMLKPFSB
ABQBOJFK>QFLK��!����MBO@BKQ�LO�DOB>QBO�>SBO>DB�MBOCLOJ>K@B�TFII�?B�@LKPFABOBA�COBNRBK@V
OBPMLKPFSB�

0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP
3B@QFLK����3VPQBJ�#LKQOLI

2BSFPFLK������%CCB@QFSB�$>QB�������������0*-�]����� ��
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7BI@LJB�QL�QEBProviding Ancillary Services PB@QFLK�LC�QEBPJM Manual for Balancing
Operations. )K�QEFP�PB@QFLK�VLR�TFII�CFKA�QEB�CLIILTFKD�FKCLOJ>QFLK�

\ (LT�0*-�JLKFQLOP�>KA�OBPQLOBP�OBPBOSBP��PBB�b2BPBOSBPc	�

\ (LT�0*-�ABQBOJFKBP�>KA�>PPFDKP�2BDRI>QFLK��PBB�b2BDRI>QFLKc	�

\ (LT�>�DBKBO>QFKD�OBPLRO@B�FP�QBPQBA�>KA�NR>IFCFBA�CLO�2BDRI>QFLK�PBOSF@B��PBB�b1R>IFCVFKD
2BDRI>QFKD�2BPLRO@BPc	�

\ (LT�0*-�BKPROBP�>KA�JLKFQLOP�"I>@H�3Q>OQ�3BOSF@B��PBB�b"I>@H�3Q>OQ�3BOSF@Bc	�

��	� )7)6��	� )7)6 :: )7)7

2BPBOSBP�>OB�>AAFQFLK>I�@>M>@FQV�>?LSB�QEB�BUMB@QBA�IL>A��3@EBARIFKD�BU@BPP�@>M>@FQV�MOLQB@QP
QEB�MLTBO�PVPQBJ�>D>FKPQ�QEB�RK@BOQ>FK�L@@ROOBK@B�LC�CRQROB�LMBO>QFKD�BSBKQP��FK@IRAFKD�QEB�ILPP
LC�@>M>@FQV�LO�IL>A�CLOB@>PQFKD�BOOLOP�

4.1.1 Monitoring Reserves
0*-�FP�OBPMLKPF?IB�CLO�JLKFQLOFKD�>KA�>AGRPQFKD�QEB�OBPBOSBP�QL�BKPROB�@LJMIF>K@B�TFQE�.%2#
2BPLRO@B�>KA�$BJ>KA�">I>K@FKD��"!,	�3Q>KA>OAP���CLO�QEB�0*-�">I>K@FKD�!RQELOFQV��TFQEFK�QEB
2BIF>?FIFQV�&FOPQ�#LOMLO>QFLK��2&#	�>KA�3LRQEBOK�%IB@QOF@�2BIF>?FIFQV�#LRK@FI��3%2#	�2BDFLK>I
%KQFQV�&LLQMOFKQ��/K�>�A>FIV�?>PFP��QEB�0*-�AFPM>Q@EBO�MBOCLOJP�>K�)KPQ>KQ>KBLRP�2BPBOSB
#EB@H��)2#	�MOFLO�QL�B>@E�MB>H��LO�JLOB�LCQBK�>P�PVPQBJ�@LKAFQFLKP�OBNRFOB��QL�ABQBOJFKB�FC
>ABNR>QB�OBPBOSBP�BUFPQ�QL�JBBQ�QEB�0*-�OBPBOSB�OBNRFOBJBKQP��!K�)2#�J>V�?B�Q>HBK�JLOB
COBNRBKQIV�FC�PVPQBJ�@LKAFQFLKP�AF@Q>QB��7EBK�QEB�0*-�DBKBO>QFLK�AFPM>Q@EBO�OBNRBPQP�>K�)2#�
JBJ?BO�AFPM>Q@EBOP�OBMLOQ�QEB�FKCLOJ>QFLK�SF>�B$!24��)C�B$!24�FP�RK>S>FI>?IB��JBJ?BO
AFPM>Q@EBOP�OBMLOQ�QEB�FKCLOJ>QFLK�AFOB@QIV�QL�QEB�0*-�DBKBO>QFLK�AFPM>Q@EBO��!QQ>@EJBKQ�!
MOBPBKQP�>KA�ABP@OF?BP�QEB�0*-�)2#�OBMLOQ�

!K�)2#�MOLSFABP�QEB�0*-�AFPM>Q@EBO�TFQE�>K�FKAF@>QFLK�LC�QEB�>@QR>I�OBPBOSBP�QE>Q�>OB�>S>FI>?IB
>Q�QE>Q�MLFKQ�FK�QFJB��"V�@LKAR@QFKD�>K�)2#�>Q�PQO>QBDF@�MLFKQP�AROFKD�QEB�A>V��QEB�0*-�AFPM>Q@EBO
BPQ>?IFPEBP�?BK@EJ>OHP�?BQTBBK�TEF@E�QEB�>@QR>I�OBPBOSB�@>K�?B�BPQFJ>QBA��3FK@B�PVPQBJ
@LKAFQFLKP�@>K�@E>KDB�SBOV�O>MFAIV��QEB�)2#�FP�LKIV�>K�FKAF@>QFLK�LC�QEB�>@QR>I�OBMLOQBA�OBPBOSBP
>Q�QE>Q�MLFKQ�FK�QFJB��4EB�0*-�AFPM>Q@EBO�RPBP�QEB�OBPRIQP�LC�QEB�)2#�QL�ABQBOJFKB�FC�OBPBOSB
PELOQ>DBP�BUFPQ�>KA�TE>Q��FC�>KV��%JBODBK@V�0OL@BAROBP�PELRIA�?B�AB@I>OBA�QL�PRMMIBJBKQ�QEB
BIB@QOLKF@�OBMLOQFKD�LC�OBPBOSBP�QEOLRDE�QEB�%-3�PVPQBJP�

7EBK�QEB�0*-�.BQ�4FB�$BSF>QFLK�FKAF@>QBP�RKABODBKBO>QFLK��QEB�3VK@EOLKFWBA�2BPBOSB�QLQ>I�FP
>AGRPQBA�ALTKT>OA�?V�QEB�>JLRKQ�LC�QEB�.BQ�4FB�$BSF>QFLK�QL�OBCIB@Q�QEB�0*-�">I>K@FKD
!RQELOFQV�!OB>eP�DBKBO>QFLK�ABCF@FBK@V��#LKSBOPBIV��TEBK�QEB�0*-�.BQ�4FB�$BSF>QFLK�FKAF@>QBP
LSBODBKBO>QFLK��QEB�3VK@EOLKFWBA�2BPBOSB�QLQ>I�FP�>AGRPQBA�RMT>OA�?V�QEB�>JLRKQ�LC�QEB�.BQ
4FB�$BSF>QFLK�QL�OBCIB@Q�QEB�0*-�">I>K@FKD�!RQELOFQV�!OB>eP�DBKBO>QFLK�BU@BPP��4EBOBCLOB��TEBK

0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP
3B@QFLK����0OLSFAFKD�!K@FII>OV�3BOSF@BP

2BSFPFLK������%CCB@QFSB�$>QB�������������0*-�]����� ��



MLPPF?IB��QEB�0*-�AFPM>Q@EBO�OBNRBPQP�>K�)2#�TEBK�QEB�!#%�>KA�.BQ�4FB�$BSF>QFLK�FP�@ILPB�QL��
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PJM Actions

\ Step One `�5PFKD�QEB�0*-�!,,#!,,��0*-�AFPM>Q@EBO�OBNRBPQP�>K�)2#�

\ Step Two `�5MLK�OB@BFMQ�LC�>II�'BKBO>QFLK�/TKBO�OBMLOQP��0*-�AFPM>Q@EBO�ABQBOJFKBP�QEB
CLIILTFKD�S>IRBP�

m 0*-�/MBO>QFKD�2BPBOSB

m !AGRPQBA�0OFJ>OV�2BPBOSB�SBOPRP�0OFJ>OV�2BPBOSB�2BNRFOBJBKQ

m !AGRPQBA�3VK@EOLKFWBA�2BPBOSB�SBOPRP�3VK@EOLKFWBA�2BPBOSB�2BNRFOBJBKQ

m !OB>�3VK@EOLKFWBA�2BPBOSB�IBSBIP

\ Step Three `�0*-�AFPM>Q@EBO�@LJM>OBP�QEB�S>IRBP�@>I@RI>QBA�FK�3QBM�4TL�QL�QEB
@LOOBPMLKAFKD�L?GB@QFSBP��>KA�QEBK�ABQBOJFKBP�TEBQEBO�OBPBOSB�ABCF@FBK@FBP�BUFPQ�

\ Step Four `�5PFKD�0*-�B$!24��QEB�0*-�AFPM>Q@EBO�OBMLOQP�QEB�OBPRIQP�LC�QEB�)2#�QL�QEB
'BKBO>QFLK�/TKBOP�4O>KPJFPPFLK�/TKBOP�

\ Step Five `�7EBOB�>MMIF@>?IB��QEB�0*-�AFPM>Q@EBO�CLIILTP�RM�TFQE�QEB�'BKBO>QFLK�/TKBO
LO�0*-�PRMMLOQ�MBOPLKKBI�>OLRKA�>KV�>AGRPQBA�S>IRBP�QE>Q�PQBJ�COLJ�FKS>IFA�J>OHBQ�A>Q>�

PJM Member Actions

\ Step One Ð 4EB�'BKBO>QFLK�/TKBO�OBPMLKAP�QL�>K�)2#�OBNRBPQ�>P�OBNRBPQBA�?V�0*-�

\ Step Two Ð 4EB�'BKBO>QFLK�/TKBO�MOLJMQIV�OBMLOQP�QEB�CLIILTFKD�S>IRBP�LK�>�AFP@OBQB
RKFQ?VRKFQ�IBSBI�QL�0*-�SF>�QEB�B$!24�)2#�>MMIF@>QFLK��)C�B$!24�FP�RK>S>FI>?IB��QEB
S>IRBP�>OB�OBMLOQBA�AFOB@QIV�QL�>�0*-�AFPM>Q@EBO�SF>�QBIBMELKB�

m Synchronized 2BPBOSB��2BDRI>QFKD	

m Synchronized 2BPBOSB��.LK2BDRI>QFKD	

m .LK3VK@EOLKFWBA��1RF@H3Q>OQ	�2BPBOSBP

m 3B@LKA>OV�OBPBOSB

m "BVLKA�PB@LKA>OV�OBPBOSB

\ Step Three `�7EBOB�>MMIF@>?IB��QEB�'BKBO>QFLK�/TKBO�>AGRPQP�>KV�FKAFSFAR>I�DBKBO>QFLK
S>IRBP��PR@E�>P�%@L->U��O>JM�O>QB��>S>FI>?FIFQV	�QE>Q�>OB�@>RPFKD�>�JFPJ>Q@E�?BQTBBK�0*-
>KA�'BKBO>QFLK�/TKBO�@>I@RI>QFLKP�

3BB !QQ>@EJBKQ�!CLO�OBPBOSB�@>I@RI>QFLKP�>KA�)2#�OBMLOQFKD�OBNRFOBJBKQP�

4.1.2 Loading Reserves
$ROFKD�AFPQRO?>K@B�@LKAFQFLKP��B�D���ILPP�LC�DBKBO>QFLK�>KA�LO�QO>KPJFPPFLK�OBPLRO@BP	�
3VK@EOLKFWBA�2BPBOSB�>KA��QL�QEB�BUQBKQ�KB@BPP>OV��.LK3VK@EOLKFWBA�2BPBOSBP�>OB�RPBA�QL
OB@LSBO�QEB�!#%�PL�QE>Q�QFB�IFKB�P@EBARIBP�>OB�J>FKQ>FKBA��$BMBKAFKD�LK�PVPQBJ�@LKAFQFLKP�
J>KR>I�JBQELAP�J>V�?B�RPBA�QL�>@@LJMIFPE�QEFP�OB@LSBOV��">PBA�LK�PVPQBJ�@LKAFQFLKP�>KA�QEB

0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP
3B@QFLK����0OLSFAFKD�!K@FII>OV�3BOSF@BP

2BSFPFLK������%CCB@QFSB�$>QB�������������0*-�]����� ��



>?FIFQV�LC�OBDRI>QFLK�QL�OB@LSBO��0*-�LMBO>QLOP�TFII�BS>IR>QB�QEB�KBBA�QL�FJMIBJBKQ�FQP
#LKQFKDBK@V�2BPBOSB�RMLK�QEB�@LKQFKDBKQ�ILPP�LC�DBKBO>QFLK�

PJM Actions

\ 0*-�AFPM>Q@EBO�ABQBOJFKBP�QEB�>MMOLUFJ>QB�>JLRKQ�>KA�IL@>QFLK�LC�ILPQ�DBKBO>QFLK��>KA
QEB�>JLRKQ�LC�3VK@EOLKFWBA�2BPBOSB�QE>Q�JRPQ�?B�IL>ABA�QL�

m #LOOB@Q�CLO�QEB�PRAABK�ILPP�LC�DBKBO>QFLK�IL@>QBA�TFQEFK�QEB�0*-�">I>K@FKD�!RQELOFQV
!OB>��>P�FKAF@>QBA�?V�QEB�0*-�">I>K@FKD�!RQELOFQVeP�!#%�>KA�PVPQBJ�COBNRBK@V
ABSF>QFLKP	

m 2BQROK�FKQBO@E>KDB�QO>KPCBOP�LO�LQEBO�QEBOJ>I�LO�OB>@QFSB�IFJFQ>QFLKP�QL�TFQEFK�QEB
>MMOLMOF>QB�IFJFQP

\ )JMIBJBKQ�����MBO@BKQ�3VK@EOLKFWBA�2BPBOSB�>KA�LO�1RF@H�3Q>OQ�2BPBOSBP�FC�QEBOB�FP
FKPRCCF@FBKQ�OBDRI>QFLK�>KA�B@LKLJF@�DBKBO>QFLK�QL�OB@LSBO�QEB�!#%�TFQEFK�$#3��"!,
PQ>KA>OAP	��!�2BMLOQ>?IB�">I>K@FKD�#LKQFKDBK@V�%SBKQ�FP�QEB�IBPPBO�LC�����-7P�FK�QEB
%>PQBOK�)KQBO@LKKB@QFLK�LO����MBO@BKQ�LC�QEB�-LPQ�3BSBOB�3FKDIB�#LKQFKDBK@V�

\ 0*-�AFPM>Q@EBO�TFII�FKFQF>QB�QEB�BSBKQ�?V�PBIB@QFKD�QEB�>MMOLMOF>QB�3VK@EOLKFWBA�2BPBOSB
:LKB�FK�QEB�0*-�%-3��4EFP�>@QFLK�TFII�PBKA�>K�FKFQF>QFKD�PFDK>I�QL�OBPLRO@B�LTKBOP�@>M>?IB
LC�OB@BFSFKD�QEB�PFDK>I�SF>�>KV�BUFPQFKD�%-3�A>Q>IFKHP�BPQ>?IFPEBA�?BQTBBK�0*-�>KA�QEB
OBPLRO@B�LTKBOP�RPFKD�)##0�LO�$.0��MOLQL@LIP�

\ 0*-�AFPM>Q@EBO�TFII�CLIILT�RM�TFQE�>�0*-�!,,#!,,-BPP>DB�OBNRBPQFKD�OBPLRO@B�LTKBOP
TFQE�>�3VK@EOLKFWBA�2BPBOSB�#LJJFQJBKQ�QL�IL>A�>�MBO@BKQ>DB��������������LO����
MBO@BKQ	�LC�QEB�3VK@EOLKFWBA�2BPBOSB��QVMF@>IIV�����MBO@BKQ	�FK�QEB�>MMOLMOF>QB�@LKQOLI
WLKB�P	��0*-�E>P�PBSBO>I�3VK@EOLKFWBA�2BPBOSB�J>OHBQ�>OB>P��4EB�AFPM>Q@EBOP�TFII�PBIB@Q
QEB�JLPQ�BCCB@QFSB�OBPMLKPB�OBPMB@QFKD�QEB�OBNRFOBJBKQP�LC�QEB�OBDFLK>I�OBPBOSB�PE>OFKD
MOLDO>JP�FK�TEF@E�0*-�FP�>�M>OQF@FM>KQ�

\ )C�PMB@FCF@�BNRFMJBKQ�FP�BU@IRABA�COLJ�QEB�OBNRBPQ��QEB�0*-�AFPM>Q@EBO�@>IIP�QEB
>MMOLMOF>QB�OBPLRO@B�LTKBO�FJJBAF>QBIV�CLIILTFKD�QEB�0*-�!,,#!,,�JBPP>DB�

\ )C�QO>KPJFPPFLK�IFJFQP�BUFPQ��LO�J>V�?B�@>RPBA�?V�IL>AFKD�3VK@EOLKFWBA�2BPBOSB�>KA�.LK
3VK@EOLKFWBA�2BPBOSB�FK�@BOQ>FK�DBLDO>MEF@�>OB>P�LO�@LKQOLI�WLKBP��QEB�0*-�AFPM>Q@EBO
PMB@FCFBP�QEB�>OB>P�LO�@LKQOLI�WLKBP�QE>Q�>OB�QL�?B�FK@IRABA�FK�QEB�OBNRBPQ�CLO�3VK@EOLKFWBA
2BPBOSB�

\ )C�QEB�0*-�AFPM>Q@EBO�>KQF@FM>QBP�QE>Q�IL>AFKD�LC�3VK@EOLKFWBA�2BPBOSB�J>V�@LKQFKRB�CLO
ILKDBO�QE>K����JFKRQBP��QEB�0*-�AFPM>Q@EBO�FK@IRABP�QEFP�PQ>QBJBKQ�FK�QEB�0*-�!,,#!,,
JBPP>DB�

\ 4EB�0*-�AFPM>Q@EBO�@LKQ>@QP�BUQBOK>I�PVPQBJP�QL�FJMIBJBKQ�PE>OBA�OBPBOSBP��>P
OBNRFOBA	�

\ 0*-�AFPM>Q@EBO�>IPL�OBNRBPQP�QEB�IL>AFKD�LC�>K�>MMOLMOF>QB�>JLRKQ�LC�.LK3VK@EOLKFWBA
2BPBOSB��>P�OBNRFOBA	�

0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP
3B@QFLK����0OLSFAFKD�!K@FII>OV�3BOSF@BP

2BSFPFLK������%CCB@QFSB�$>QB�������������0*-�]����� ��



\ )C�QEB�0*-�AFPM>Q@EBO�ABQBOJFKBP�QE>Q�QEB�3VK@EOLKFWBA�2BPBOSB�QE>Q�FP�?BFKD�IL>ABA�FP�KLQ
PRCCF@FBKQ�QL�OB@LSBO�QEB�PVPQBJ�COLJ�>�C>@FIFQV�J>ICRK@QFLK�LO�C>FIROB��QEB�0*-�AFPM>Q@EBO
OBNRBPQP�3VK@EOLKFWBA�3RMMIBJBKQ>I�2BPBOSB�QL�?B�IL>ABA��>P�OBNRFOBA	�

\ !P�QEB�OBPLRO@B�LTKBO�AFPM>Q@EBOP�IL>A�QEB�OBPBOSBP��QEB�0*-�AFPM>Q@EBO�BS>IR>QBP�QEB
BCCB@Q��4EB�0*-�AFPM>Q@EBO�PROSBVP�QEB�OBPLRO@BP�IL>ABA�>KA�ABQBOJFKBP�DBKBO>QFLK�QE>Q
FP�KBBABA�QL�OBJ>FK�IL>ABA�>KA�QEB�OBMI>@BJBKQ�OBPLRO@BP�QE>Q�@>K�?B�OBQROKBA�QL�KLOJ>I
PQ>QRP�PL�QE>Q�QEB�0*-�">I>K@FKD�!RQELOFQV�IL>A�@>K�?B�B@LKLJF@>IIV�@>OOFBA�>Q�>�KBT�MOF@B
IBSBI�

\ 4EB�0*-�AFPM>Q@EBO�@>K@BIP�QEB�OBNRBPQP��>P�>MMOLMOF>QB�

PJM Members Actions

\ 2BPLRO@B�LTKBOP�QE>Q�BIB@Q�QL�RPB�QEBFO�>PPBQP�QL�OBPMLKA�QL�>K�BSBKQ�PE>II��TFQELRQ�OBD>OA
QL�MOF@B�>KA�>P�NRF@HIV�>P�MLPPF?IB��IL>A�QEB�OBNRBPQBA�MBO@BKQ>DB�LC�3VK@EOLKFWBA
2BPBOSB�>KA�.LK3VK@EOLKFWBA�2BPBOSB�FJJBAF>QBIV�>CQBO�OB@BFSFKD�BFQEBO�QEB�0*-�)##0
PFDK>I��$.0��PFDK>I��LO�0*-�!II#>II�-BPP>DB��0*-�-BJ?BOP�OBPMLKAFKD�QL�QEB�BSBKQ�TFII
@LKQFKRB�QL�IL>A�OBPLRO@BP�RKQFI�AFOB@QBA�?V�QEB�0*-�AFPM>Q@EBO�QL�AFP@LKQFKRB��2BPLRO@BP
MOLSFAFKD�2BDRI>QFLK�PBOSF@B�PELRIA�LKIV�MOLSFAB�3VK@EOLKFWBA�2BPBOSBP�QL�QEB�BUQBKQ�QE>Q
QEBV�@>K�NRF@HIV�OBPRJB�>@@RO>QB�2BDRI>QFLK�@LKQOLI�CLIILTFKD�QEB�BSBKQ�

\ 5MLK�@>K@BII>QFLK��QEB�'BKBO>QFLK�/TKBO�AFPM>Q@EBOP�RKIL>A�QEB�3VK@EOLKFWBA�>KA�.LK
3VK@EOLKFWBA�2BPBOSB��>P�AFOB@QBA�?V�QEB�0*-�AFPM>Q@EBO�

��
�!,%6��
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PJM Actions
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4.3.1 PJM RTO Regulation Market Obligations
4EB�2BDRI>QFLK�OBNRFOBJBKQ�CLO�QEB�0*-�24/�@>K�?B�CLRKA�FK�QEFP�J>KR>I�FK�3B@QFLK�������
$BQBOJFKFKD�2BDRI>QFLK�!PPFDKJBKQ��4EB�OBPLRO@BP�>PPFDKBA�QL�JBBQ�QEFP�OBNRFOBJBKQ�JRPQ�?B
@>M>?IB�LC�OBPMLKAFKD�QL�QEB�!2�PFDK>I�FJJBAF>QBIV��>@EFBSB�QEBFO�?FA�@>M>?FIFQV�TFQEFK�CFSB
JFKRQBP�>KA�JRPQ�FK@OB>PB�LO�AB@OB>PB�QEBFO�LRQMRQP�>Q�QEB�O>JMFKD�O>QBP�QE>Q�>OB�PMB@FCFBA�FK
QEB�A>Q>�QE>Q�FP�PR?JFQQBA�QL�0*-�

4EB�0*-�24/�OBNRFOBP�QE>Q�QEB�2BDRI>QFLK�O>KDB�LC�>�OBPLRO@B�FP�>Q�IB>PQ�QTF@B�QEB�>JLRKQ�LC
2BDRI>QFLK�>PPFDKBA��>KA�QE>Q�QEB�OBPLRO@B�@>K�PVJJBQOF@>IIV�MOLSFAB�QEB�QLQ>I�>JLRKQ�LC
2BDRI>QFLK�>PPFDKBA��>�CRII�O>FPB�>KA�ILTBO�LC�>PPFDKBA�OBDRI>QFLK�COLJ�PBQMLFKQ	�>P�FIIRPQO>QBA
FK�%UEF?FQ����?BILT�

$BJ>KA�2BPMLKPB�OBPLRO@BP�MOLSFAFKD�2BDRI>QFLK�>OB�OBNRFOBA�QL�CRICFII�QEB�2BDRI>QFLK�O>KDB
OBNRFOBJBKQP�TFQELRQ�FKGB@QFKD�BKBODV�FKQL�QEB"RIH�%IB@QOF@�3VPQBJ��"%3	�

Exhibit 7: Assigned Regulation and Regulation Range requirements
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Exhibit 8: Limit Relationship for Regulation
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4.3.3 Determining Regulation Assignment
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PJM Assigned Regulation 	
!K�,3%�J>V�P>QFPCV�FQP�2BDRI>QFLK�L?IFD>QFLK�?V�>KV�LC�QEB�CLIILTFKD�JBQELAP�

\ 3BIC3@EBARIBA�2BPLRO@BP�a�!K�,3%�@>K�P>QFPCV�FQP�2BDRI>QFLK�L?IFD>QFLK�?V�PBIC
P@EBARIFKD�2BDRI>QFLK�

\ "FI>QBO>I�4O>KP>@QFLK�a�!K�,3%�@>K�J>HB�@LKQO>@QR>I�>OO>KDBJBKQP�TFQE�LQEBO�0*-
-BJ?BOP�QE>Q�>OB�>?IB�QL�MOLSFAB�2BDRI>QFLK�PBOSF@B�

\ 0*-�2BDRI>QFLK�->OHBQ�0RO@E>PBP�a�!K�,3%�@>K�MRO@E>PB�FQP�2BDRI>QFLK�L?IFD>QFLK�COLJ
QEB�0*-�2BDRI>QFLK�J>OHBQ��F�B���COLJ�QEB�BU@BPP�2BDRI>QFLK�@>M>?FIFQV�MOLSFABA�QL�0*-�?V
OBPLRO@B�LTKBOP�

!II�2BDRI>QFLK�LCCBOP�OBMLOQBA�QL�0*-�JRPQ�MOLSFAB�2BDRI>QFLK�QE>Q�E>P�>�NR>IFQV�PQ>KA>OA�LC���
MBO@BKQ�LO�DOB>QBO��>P�BPQ>?IFPEBA�?V�SBOFCF@>QFLK�QBPQFKD�

PJM Actions

\ 0*-�TFII�KLQFCV�QEB�4O>KPJFPPFLK�/TKBOP�>KA�'BKBO>QFLK�/TKBOP�SF>�QEB�0*-�!,,#!,,
LC�@E>KDBP�QL�QEB�OBDRI>QFLK�OBNRFOBJBKQ�>KA�QEB�BUMB@QBA�ARO>QFLK�LC�PR@E�@E>KDB�

PJM Members Actions

\ %>@E�,3%�ABQBOJFKBP�FQP�BPQFJ>QBA�2BDRI>QFLK�L?IFD>QFLK�CLO�QEB�LMBO>QFKD�A>V�?>PBA�LK
FQP�LTK�CLOB@>PQ�IL>A�>KA�QEB�FKCLOJ>QFLK�OB@BFSBA�SF>�QEB�0*-�!,,#!,,�

\ 2BPLRO@B�LTKBOP�SFBT�QEB�ELROIV�2BDRI>QFLK�J>OHBQ�OBPRIQP�SF>�->OHBQP�'>QBT>V
�>S>FI>?IB�>Q�IB>PQ�E>IC�>K�ELRO�?BCLOB�QEB�LMBO>QFKD�ELRO	�>P�QL�QELPB�OBPLRO@BP�QL�TEF@E
2BDRI>QFLK�E>P�?BBK�>PPFDKBA��2BPLRO@B�LTKBOP�QE>Q�E>SB�PBICP@EBARIBA�2BDRI>QFLK�LK
>KV�LC�QEBFO�OBPLRO@BP�FKCLOJ�QEB�0*-�AFPM>Q@EBO�TEBK�QELPB�OBPLRO@BP�>OB�LKIFKB�>KA
>?IB�QL�MOLSFAB�QEB�PBICP@EBARIBA�2BDRI>QFLK�

\ /K@B�2BDRI>QFLK�LK�>�OBPLRO@B�FP�PBICP@EBARIBA�?V�>�OBPLRO@B�LTKBO��FQ�FP�KL�ILKDBO
BIFDF?IB�QL�M>OQF@FM>QB�>P�>�MLLI>PPFDKBA�OBDRI>QFKD�OBPLRO@B�CLO�QEB�@ROOBKQ�LMBO>QFKD�A>V�

0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP
3B@QFLK����0OLSFAFKD�!K@FII>OV�3BOSF@BP

2BSFPFLK������%CCB@QFSB�$>QB�������������0*-�]����� ��

http://www.pjm.com/markets-and-operations/ancillary-services.aspx


\ /KB�->OHBQ�0>OQF@FM>KQ�J>V�PBII�2BDRI>QFLK�QL�>KLQEBO�->OHBQ�0>OQF@FM>KQ��4EB�QTL�->OHBQ
0>OQF@FM>KQP�FK�QEB�"FI>QBO>I�4O>KP>@QFLKP�JRPQ�LMBO>QB�FK�>@@LOA>K@B�TFQE�0*-�->KR>I����
3B@QFLK��������2BDRI>QFLK�"FI>QBO>I�4O>KP>@QFLKP�

4.3.4 Dispatching Regulation
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Exhibit 9: Area Regulation Assignment
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Regulation Deficiency
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Regulation Excess
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PJM Member Actions
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Bilateral Transactions
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\ #BOQFCVFKD�QEB�OBPLRO@B
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Note:
)Q�JRPQ�?B�BJME>PFWBA�QE>Q�QEB�2BDRI>QFLK�QBPQ�FP�KLQ�FKQBKABA�QL�QBPQ�>�OBPLRO@BeP�DLSBOKLO
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PJM Actions
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4.4.1 Regulation Qualification Test
Traditional Resource Test
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Dynamic Resources
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OBPLRO@BP�TFII�CLIILT�>�PFDK>I�CLO����JFKRQBP�>KA�?B�P@LOBA�RPFKD�QEB�MBOCLOJ>K@B�P@LOB
@>I@RI>QFLK��2BPLRO@BP�JRPQ�@LJMIBQB�>�PBM>O>QB�PBQ�LC�QBPQP�QL�NR>IFCV�CLO�QEB�QO>AFQFLK>I�PFDK>I
�2BD!	�LO�QEB�AVK>JF@�PFDK>I��2BD$	�

Changes to the Signal Path Re-Test Ð New Resource Owner

&LO�MOBSFLRPIV�NR>IFCFBA�OBPLRO@BP�QE>Q�>OB�BFQEBO�MRO@E>PBA�?V�>�KBT�OBPLRO@B�LTKBO�TEF@E
TLRIA�@LKPQFQRQB�>�@E>KDB�FK�QEB�2BDRI>QFLK�PFDK>I�M>QE��OBPLRO@B�LTKBOP�JRPQ�@LKAR@Q�>
PFKDIB��PR@@BPPCRI�OBQBPQ�QL�SBOFCV�QE>Q�B>@E�RKFQ�FP�>?IB�QL�OBPMLKA�QL�QEB�2BDRI>QFLK�PFDK>I
RKABO�QEB�KBT�OBPLRO@B�LTKBO��4EFP�QBPQ�TFII�?B�0*->AJFKFPQBOBA�>KA�JRPQ�JBBQ�QEB�QEOBPELIA
CLO�@BOQFCF@>QFLK�>P�ABP@OF?BA�FK�3B@QFLKP������`�������$ROFKD�QEB�QO>KPFQFLK��OBPLRO@BP�TFII�KLQ�?B
NR>IFCFBA�QL�LCCBO�2BDRI>QFLK��!CQBO�QEB�OBQBPQ��QEB�OBPLRO@B�MBOCLOJ>K@B�P@LOB�TFII�?B�PBQ�QL�QEB
OBQBPQ�NR>IFCF@>QFLK�P@LOB�

Changes to the Signal Path Re-Test Ð Existing Resource Owner

&LO�MOBSFLRPIV�NR>IFCFBA�OBPLRO@BP�TEBOB�>K�BUFPQFKD�OBPLRO@B�LTKBO�J>HBP�@E>KDBP�QL�QEB
%KBODV�->K>DBJBKQ�3VPQBJ��%-3	�LO�'BKBO>QFLK�->K>DBJBKQ�3VPQBJ��'-3	��LO�LQEBO
@E>KDBP�TEF@E�TLRIA�@LKPQFQRQB�>�@E>KDB�FK�QEB�2BDRI>QFLK�PFDK>I�M>QE��OBPLRO@B�LTKBOP�JRPQ
@LKAR@Q�QBPQFKD�?>PBA�LK�JRQR>I�>DOBBJBKQ�TFQE�0*-��4EFP�FK@IRABP��?RQ�FP�KLQ�IFJFQBA�QL��QEB
%-3�'-3�A>Q>?>PB��)KQBO#LKQOLI�#BKQBO�#LJJRKF@>QFLK�0OLQL@LI��)##0	�PBOSBOP�>KA
#LJJRKF@>QFLK�&OLKQ�%KA��#&%	�OBMI>@BJBKQP�>KA�LO�RMDO>ABP��!CQBO�PVPQBJ�SBOFCF@>QFLK��QEB
OBPLRO@BPe�EFPQLOF@�MBOCLOJ>K@B�P@LOB�TFII�?B�J>FKQ>FKBA��4EFP�QBPQ�JRPQ�?B�>AJFKFPQBOBA�?V
0*-�

0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP
3B@QFLK����0OLSFAFKD�!K@FII>OV�3BOSF@BP
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PJM Actions

\ 0*-eP�0BOCLOJ>K@B�#LJMIF>K@B�$BM>OQJBKQ�TFII�@BOQFCV�>�OBPLRO@B�>CQBO�QEOBB�@LKPB@RQFSB
PR@@BPPCRI�QBPQP�LC����MBO@BKQ�LO�?BQQBO��!CQBO�QEFP�OBNRFOBJBKQ�E>P�?BBK�JBQ��QEB�@E>KDB
TFII�?B�J>AB�QL�BK>?IB�2BDRI>QFLK�LCCBOP�QL�OBCIB@Q�QEB�KBT�@BOQFCF@>QFLK�TFQEFK�LKB�?RPFKBPP
A>V�

PJM Member Actions

\ #LKQ>@Q�0*-eP�0BOCLOJ>K@B�#LJMIF>K@B�$BM>OQJBKQ�>Q�IB>PQ�>�A>V�MOFLO�QL�QBPQFKD�PQ>QFKD
>�OBDRI>QFLK�QBPQ�TFII�L@@RO�>KA�FK@IRAB�QEB�CLIILTFKD�FKCLOJ>QFLK��QEB�OBPLRO@B�K>JB�>KA
FABKQFCF@>QFLK�KRJ?BO��QEB�QFJB�LC�QEB�QBPQ��QEB�>JLRKQ�LC�-7�?BFKD�QBPQBA��?>PB�MLFKQ��>KA
TE>Q�PFDK>I�QVMB�QEB�OBPLRO@B�TFII�QBPQ�LK�

\ #LKQ>@Q�QEB�0*-�AFPM>Q@EBO�>Q�IB>PQ����JFKRQBP�FK�>AS>K@B�LC�>�0*->AJFKFPQBOBA�QBPQ�CLO
QBPQ�P@EBARIFKD�>KA�>MMOLS>I��#LKQ>@Q�0*-eP�0BOCLOJ>K@B�#LJMIF>K@B�$BM>OQJBKQ�>Q
IB>PQ����ELROP�?BCLOB�QEB�PQ>OQ�LC�QEB�QBPQ�QL�BKPROB�QE>Q�QEB�QBPQ�@>K�?B�P@LOBA�?V�QEB
0BOCLOJ>K@B�3@LOB�#>I@RI>QFLK�%KDFKB��03#%	�

\ &LO�>�KBT�OBPLRO@B�LTKBO��P@EBARIB�>�OBQBPQ�?V�@LKQ>@QFKD2BDRI>QFLK4BPQFKD MGJ�@LJ
CLO�B>@E�RKFQ�FK�>�J>KKBO�PFJFI>O�QL�QEB�DRFABIFKBP�>?LSB�TEBK�>�KBT�LTKBO�Q>HBP�@LKQOLI
LC�>K�>IOB>AV�NR>IFCFBA�OBDRI>QFLK�OBPLRO@B�

\ &LO�>K�BUFPQFKD�OBPLRO@B�LTKBO��P@EBARIB�PVPQBJ�SBOFCF@>QFLK�?V�@LKQ>@QFKD
2BDRI>QFLK4BPQFKD MGJ�@LJ?>PBA�LK�JRQR>I�>DOBBJBKQ�TFQE�0*-�PQ>CC�TEBK�>K�BUFPQFKD
OBPLRO@B�LTKBO�@E>KDBP�QEB�@LKQOLI�PFDK>I�M>QE��B�D���%-3�LO�'-3�FP�@E>KDBA�LO
RMDO>ABA	�

4.4.2 Certifying Regulating Resource
!�OBPLRO@B�J>V�?B�@BOQFCFBA�LKIV�>CQBO�FQ�>@EFBSBP�QEOBB�@LKPB@RQFSB�P@LOBP�LC����MBO@BKQ�LO
>?LSB��2BPLRO@BP�MOLSFAFKD�AFPM>Q@E>?IB�BKBODV�>KA�2BDRI>QFLK�PBOSF@B�KBBAP�QL�MOLSFAB
QBPQFKD�>Q�QEB�ILT�B@LKLJF@�>KA�EFDE�B@LKLJF@�2BDRI>QFLK�IFJFQP�

4EB�CFOPQ�LC�QEBPB�QBPQP�J>V�?B�MBOCLOJBA�FKQBOK>IIV�?V�QEB�-BJ?BO��CLIILTFKD�QEB�0*-
2BDRI>QFLK�4BPQ�0OL@BAROB��4L�MBOCLOJ�>�PBICQBPQ��QEB�-BJ?BO�JRPQ�RPB�QEB�0*-�QBPQ�PE>MB
MLPQBA�LK�QEB�->OHBQP�>KA�/MBO>QFLKP���!K@FII>OV�3BOSF@BP���->OHBQ�">PBA�2BDRI>QFLK�M>DB�
CBA�FKQL�QEB�OBPLRO@B�LTKBOeP�%-3��!AAFQFLK>IIV��QEB�-BJ?BO�JRPQ�KLQFCV�QEB�0*-�0BOCLOJ>K@B
#LJMIF>K@B�$BM>OQJBKQ�>Q�IB>PQ����ELROP�?BCLOB�QEB�QBPQ��4EB�OBPLRO@B�LTKBO�PELRIA�>IPL
KLQFCV�0*-�$FPM>Q@E��TEL�TFII�J>HB�>�ABQBOJFK>QFLK�>P�QL�TEBQEBO�QEB�QBPQ�@>K�?B�ORK��4EB
OBPLRO@B�PELRIA�?B�PBQ�QL�RK>S>FI>?IB�AROFKD�QEB�QBPQ��QELRDE�LQEBO�RKFQP�J>V�@LKQFKRB�QL
OBDRI>QB��5M�QL�QEOBB�PBIC>AJFKFPQBOBA�QBPQP�J>V�?B�MBOCLOJBA�LK�>�OBPLRO@B�B>@E�A>V�

4EB�OBJ>FKFKD�QBPQP�PELRIA�?B�>AJFKFPQBOBA�?V�0*-�$FPM>Q@E��4EB�OBPLRO@B�LTKBO�PELRIA
@LKQ>@Q�0*-�$FPM>Q@E�>KA�0*-�P�0BOCLOJ>K@B�#LJMIF>K@B�$BM>OQJBKQ�>Q�IB>PQ����ELROP�?BCLOB
QEB�QBPQ��&LO�>�0*->AJFKFPQBOBA�QBPQ��>II�OBPLRO@BP�TFII�?B�Q>HBK�LRQ�LC�QEB�2BDRI>QFLK�J>OHBQ
CLO�QEB�PMB@FCF@�PFDK>I��4EB�0*-�AFPM>Q@EBO�J>HBP�QEB�CFK>I�ABQBOJFK>QFLK�>?LRQ�TEBQEBO�>�0*-

0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP
3B@QFLK����0OLSFAFKD�!K@FII>OV�3BOSF@BP

2BSFPFLK������%CCB@QFSB�$>QB�������������0*-�]����� ��
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>AJFKFPQBOBA�QBPQ�@>K�?B�MBOCLOJBA��/KIV�LKB�0*->AJFKFPQBOBA�QBPQ�J>V�?B�MBOCLOJBA�LK�>
OBPLRO@B�B>@E�A>V�

PJM Actions

\ 0*-�P�0BOCLOJ>K@B�#LJMIF>K@B�$BM>OQJBKQ�TFII�@BOQFCV�>�OBPLRO@B�>CQBO�QEOBB�@LKPB@RQFSB
PR@@BPPCRI�QBPQP�LC����MBO@BKQ�LO�?BQQBO��!CQBO�QEFP�OBNRFOBJBKQ�E>P�?BBK�JBQ��QEB�@E>KDB
TFII�?B�J>AB�QL�BK>?IB�2BDRI>QFLK�LCCBOP�QL�OBCIB@Q�QEB�KBT�@BOQFCF@>QFLK�TFQEFK�LKB�?RPFKBPP
A>V�

PJM Member Actions

\ "BCLOB�>�PBIC>AJFKFPQBOBA�QBPQ��OBPLRO@B�LTKBO�KLQFCFBP�0*-�P�0BOCLOJ>K@B�#LJMIF>K@B
$BM>OQJBKQ�>KA�0*-�$FPM>Q@E��"BCLOB�>�0*->AJFKFPQBOBA�QBPQ��QEB�OBPLRO@B�LTKBO
KLQFCFBP�0*-�P�0BOCLOJ>K@B�#LJMIF>K@B�$BM>OQJBKQ�>KA�0*-�$FPM>Q@E����ELROP�MOFLO�QL
QBPQFKD�

\ &LO�>KV�QBPQP�MBOCLOJBA�?V�QEB�-BJ?BOP�CLO�QEB�MROMLPB�LC�@BOQFCF@>QFLK��QEB�-BJ?BO�TFII
PRMMIV�QEB�OBPLRO@B��QEB�QFJB�LC�QEB�QBPQ��QEB�>JLRKQ�LC�-7�?BFKD�QBPQBA��QEB�-7S>IRB
?>PB�MLFKQ�QEB�RKFQ�TFII�?B�OBDRI>QFKD�>OLRKA��>KA�QEB�PFDK>I�QVMB�QEB�OBPLRO@B�FP�CLIILTFKD
QL2BDRI>QFLK4BPQFKD MGJ�@LJ�

\ 4EB�OBPLRO@B�LTKBO�TFII�RPB�QEB�QBPQ�PE>MB�MLPQBA�LK�QEB�->OHBQP���/MBO>QFLKP���!K@FII>OV
3BOSF@BP���->OHBQ�">PBA�2BDRI>QFLK�M>DB��EQQM���TTT�MGJ�@LJ�J>OHBQP>KALMBO>QFLKP�
>K@FII>OVPBOSF@BP�>PMU	�CLO�>�PBIC>AJFKFPQBOBA�QBPQ�

\ 4EB�OBPLRO@B�LTKBO�TFII�PBQ�QEB�OBPLRO@BP�PMB@FCF@�LMBO>QFLK�PBQMLFKQP�CLO�B>@E�OBPLRO@B�QL
QBPQ�>OLRKA�

4.4.3 Certifying Multiple Combustion Turbines or Hydro Units at a Single Site
#LJ?RPQFLK�QRO?FKBP�>KA�EVAOLDBKBO>QLOP�LMBO>QFKD�RKABO�>�PFKDIB�MI>KQ�@LKQOLI�PVPQBJ�JRPQ
E>SB�>�JFKFJRJ�LC�QEOBB�QBPQP�LC�QEB�@LKQOLI�PVPQBJ��)K�>AAFQFLK��QEB�MBOCLOJ>K@B�LC�B>@E�LC�QEB
RKFQP�?BFKD�@BOQFCFBA�JRPQ�?B�ABJLKPQO>QBA�FK�>Q�IB>PQ�LKB�LC�QEBPB�QBPQP��4EB�QBPQ�CLOJ>Q�JRPQ
CLIILT�0*-�2BDRI>QFLK�4BPQ�0OL@BAROB��(FDE�>KA�ILT?>KA�OBNRFOBJBKQP�AL�KLQ�>MMIV�CLO
@LJ?RPQFLK�QRO?FKBP�>KA�EVAOL�RKFQP�?BFKD�@BOQFCFBA��4EB�OBPLRO@B�TFII�?B�BS>IR>QBA�?>PBA�LK
QEB�/MBO>QFLK>I�-FAMLFKQ�LC�QEB�DOLRMBA�OBPLRO@BP�>KA�QEB�2BPLRO@BP�!IIL@>QFLK�>P�ABP@OF?BA
FK�3B@QFLK��������2BDRI>QFLK�3FDK>IP��LC�QEFP�J>KR>I�

4.4.4 Increasing Regulation Capability on a Resource
/KB�2BDRI>QFLK�#BOQFCF@>QFLK�4BPQ�FP�OBNRFOBA�CLO�B>@E�J>OHBQ�OBPLRO@B�QL�FK@OB>PB�QEB
OBDRI>QFKD�@>M>?FIFQV�LK�QEB�OBPLRO@B��4EFP�QBPQ�JRPQ�?B�>AJFKFPQBOBA�?V�0*-��!AAFQFLK>IIV��QEB
JBJ?BO�JRPQ�KLQFCV�QEB�0*-�0BOCLOJ>K@B�#LJMIF>K@B�$BM>OQJBKQ�>KA�0*-�$FPM>Q@E�>Q�IB>PQ
���ELROP�?BCLOB�QEB�QBPQ��4EB�OBPLRO@B�PELRIA�?B�PBQ�QL�RK>S>FI>?IB�AROFKD�QEB�QBPQ��QELRDE�QEB
LQEBO�RKFQP�J>V�@LKQFKRB�QL�OBDRI>QB�

0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP
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PJM Actions

\ 0*-�TFII�RMA>QB�QEB�2BDRI>QFLK�?FAAFKD�>S>FI>?FIFQV�QL�OBCIB@Q�QEB�KBT�@BOQFCF@>QFLK�TFQEFK�LKB
?RPFKBPP�A>V�>CQBO�LKB�PR@@BPPCRI�QBPQ�LC����MBO@BKQ�LO�?BQQBO�

PJM Member Actions

\ 4EB�OBPLRO@B�LTKBO�KLQFCFBP�0*-�P�0BOCLOJ>K@B�#LJMIF>K@B�$BM>OQJBKQ�>KA�0*-
$FPM>Q@E�?BCLOB�>�0*->AJFKFPQBOBA�QBPQ�

\ &LO�>KV�QBPQP�MBOCLOJBA�?V�QEB�JBJ?BOP�CLO�QEB�MROMLPB�LC�FK@OB>PFKD�@BOQFCF@>QFLK��QEB
JBJ?BO�TFII�PRMMIV�QEB�OBPLRO@B��QEB�QFJB�LC�QEB�QBPQ��>JLRKQ�LC�-7�?BFKD�QBPQBA��QEB�-7
S>IRB�?>PBMLFKQ�QEB�RKFQ�TFII�?B�OBDRI>QFKD�>OLRKA��>KA�QEB�PFDK>I�QVMB�QEB�OBPLRO@B�FP
CLIILTFKD�QL2BDRI>QFLK4BPQFKD MGJ�@LJ�

\ 2BPLRO@B�LTKBO�TFII�PBQ�QEB�OBPLRO@BP�PMB@FCF@�LMBO>QFLK�PBQMLFKQP�CLO�B>@E�OBPLRO@B�QL
QBPQ�>OLRKA�

4.4.5 Disqualification and Re-Qualification of a Regulation Resource
2BDRI>QFKD�OBPLRO@BP�QE>Q�E>SB�KLQ�JBQ�MBOCLOJ>K@B�QEOBPELIAP�LSBO�>�PMB@FCFBA�QFJB�MBOFLA�TFII
?B�AFPNR>IFCFBA�>KA�JRPQ�OBNR>IFCV�QL�LCCBO�FKQL�QEB�OBDRI>QFKD�J>OHBQ�CLO�>MMIF@>?IB�PFDK>I�QVMB
�2BD!�LO�2BD$	��4EB�AFPNR>IFCF@>QFLK�QEOBPELIA�FP�?>PBA�LK�QEB�EFPQLOF@�MBOCLOJ>K@B�P@LOB��4EB
EFPQLOF@�MBOCLOJ>K@B�P@LOB�FP�>�OLIIFKD�>SBO>DB�>@QR>I�ELROIV�MBOCLOJ>K@B�P@LOB�CLO�QEB�I>PQ����
ELROP�>�OBPLRO@B�E>P�LMBO>QBA�LO�>�TBFDEQBA�>SBO>DB�LC�QEB�>SBO>DB�LC�QEB�QEOBB�FKFQF>I�LO
OBNR>IFCF@>QFLK�P@LOBP�QE>Q�>OB�QEBK�>SBO>DBA�TFQE�>S>FI>?IB�>@QR>I�ELROIV�MBOCLOJ>K@B�P@LOBP�
4EB�ELROIV�MBOCLOJ>K@B�P@LOB�@>I@RI>QFLK�FP�ABP@OF?BA�FK�3B@QFLK��������0BOCLOJ>K@B�3@LOB
#>I@RI>QFLK��LC�QEFP�J>KR>I�

7EBK�QEB�EFPQLOF@>I�MBOCLOJ>K@B�P@LOB�C>IIP�?BILT����MBO@BKQ�?V�PFDK>I�QVMB��0*-�TFII�KLQFCV�QEB
OBPLRO@B�LTKBO�>KA�QEB�OBPLRO@B�TFII�KL�ILKDBO�?B�BIFDF?IB�QL�LCCBO�FKQL�QEB�OBDRI>QFLK�J>OHBQ�CLO
QEB�>MMIF@>?IB�PFDK>I�QVMB�

4EB�OBPLRO@B�LTKBO�J>V�P@EBARIB�>�OBQBPQ�>P�PLLK�>P�MO>@QF@>?IB��7EBK�>�OBDRI>QFKD�OBPLRO@B
OBQBPQP��FQ�TFII�CLIILT�QEB�QBPQFKD�MOL@BAROB�ABP@OF?BA�FK�3B@QFLKP������`������LC�QEFP�J>KR>I�
5MLK�PR@@BPPCRI�@LJMIBQFLK�LC�OBNR>IFCF@>QFLK��QEB�OBDRI>QFKD�OBPLRO@B�MBOCLOJ>K@B�P@LOB�PQ>OQP
>�KBT�OLIIFKD�>SBO>DB�TFQELRQ�>KV�ELROP�COLJ�QEB�MOBSFLRP�MBOFLA�@LRKQFKD�QLT>OAP�QEB�@ROOBKQ
MBOFLAeP�OLIIFKD�>SBO>DB�

7EBK�>�OBDRI>QFKD�OBPLRO@B�E>P�KL�EFPQLOF@�MBOCLOJ>K@B�>S>FI>?IB��BFQEBO�?B@>RPB�FQ�FP�>�KBT
OBPLRO@B�LO�>�OBPLRO@B�QE>Q�E>P�OBNR>IFCFBA��QEB�>SBO>DB�LC�QEB�NR>IFCF@>QFLK�QBPQ�P@LOBP�TFII�?B
RPBA�>P�MOLUV�CLO�QEB�EFPQLOF@>I�MBOCLOJ>K@B�OLIIFKD�>SBO>DB�>P�CLIILTP�

Hour � X
 Qualification Performance Score � Y
 Actual Performance Score
���

7EBOB�����`�8���9�>KA�9�FP�QEB�KRJ?BO�LC�ELROP�>CQBO�NR>IFCF@>QFLK��!CQBO�����ELROP�LC�>@QR>I
MBOCLOJ>K@B�P@LOBP�8�k���
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PJM Actions

\ 4O>@HP�OLIIFKD�>SBO>DB�LC�>�OBDRI>QFKD�OBPLRO@BeP�MBOCLOJ>K@B�P@LOB�?V�PFDK>I�QVMB

\ !IBOQP�QEB�OBDRI>QFKD�OBPLRO@BeP�LTKBO�TEBK�MBOCLOJ>K@B�?V�PFDK>I�QVMB�C>IIP�?BILT
QEOBPELIA�LC����MBO@BKQ

\ "IL@HP�QEB�AFPNR>IFCFBA�OBPLRO@B�COLJ�LCCBOFKD�FKQL�QEB�J>OHBQ

\ -LKFQLOP�OBQBPQFKD�LC�QEB�OBDRI>QFKD�OBPLRO@B

\ 2BNR>IFCFBP�OBDRI>QFKD�OBPLRO@B
\

PJM Member Actions

\ 3@EBARIBP�OBQBPQ�QL�OBNR>IFCV�>P�OBDRI>QFKD�OBPLRO@B�PQ>QRP��FC�ABPFOBA��TEFIB�>AEBOFKD�QL
OBDRI>QFLK�QBPQFKD�DRFABIFKBP�

4.4.6 Performance Score Calculation
0*-�TFII�@>I@RI>QB�>K�ELROIV�MBOCLOJ>K@B�P@LOB�QE>Q�OBCIB@QP�>�2BDRI>QFLK�OBPLRO@BeP�>@@RO>@V�FK
FK@OB>PFKD�LO�AB@OB>PFKD�FQP�LRQMRQ�QL�MOLSFAB�COBNRBK@V�2BDRI>QFLK�PBOSF@B�FK�OBPMLKPB�QL
0*-eP�AFPM>Q@E�PFDK>I��7FQE�QEB�03#%��0*-�TFII�@LIIB@Q�2BDRI>QFLK�PFDK>I�A>Q>�BSBOV����PB@LKAP
>KA�OBPLRO@B�LMBO>QFKD�M>O>JBQBOP�QE>Q�TFII�?B�FKMRQP�FKQL�QEB�MBOCLOJ>K@B�P@LOB��4EB
MBOCLOJ>K@B�P@LOB�@>I@RI>QFLK�BS>IR>QBP�B>@E�OBPLRO@BeP�>@@RO>@V�FK�CLIILTFKD�QEB�!'#�PFDK>I�

PSCE Assumptions

5KIBPP�>�OBPLRO@B�LTKBO�BIB@QP�QL�PBKA�>AAFQFLK>I�A>Q>�QL�ABQ>FI�LMBO>QFLK>I�AB@FPFLKP��FQ�FP
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Precision Score
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4.4.7 Use of Performance Groups in the Performance Score
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4.4.8 Performance Scores for Regulation Resources During a Synchronized Reserve
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4.4.9 Performance Scores During Periods With Insufficient Data
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4.4.10 Performance Scores for Regulation Assignments With Limited Notification
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4.5.1 Additional PJM Requirements
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4.5.2 Restoration Assumptions
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RKFQP�QE>Q�>OB�@OFQF@>I�CLO�0*-�?>I>K@FKD�>OB>�PVPQBJ�OBPQLO>QFLK��$ROFKD�OBPQLO>QFLK�>@QFSFQFBP��QEB
4O>KPJFPPFLK�/TKBO�J>K>DBP�>KA�ABMILVP�QEB�"I>@H�3Q>OQ�#>M>?FIFQV��>P�KBBABA��ABMBKAFKD�LK
QEB�PMB@FCF@�PFQR>QFLK��0*-��FK�@LII>?LO>QFLK�TFQE�QEB�4O>KPJFPPFLK�/TKBOP��FP�>IPL�OBPMLKPF?IB
CLO�PBIB@QFKD�CRBI�>PPROBA�?I>@H�PQ>OQ�DBKBO>QFLK�RKFQP�QL�JBBQ�>�WLKB�P�CRBI�>PPRO>K@B
OBNRFOBJBKQP�>P�ABCFKBA�FK�->KR>I����

4EB�4O>KPJFPPFLK�/TKBOP�E>SB�ABSBILMBA��>KA�PE>II�>KKR>IIV�OBSFBT��QEB�OBPQLO>QFLK�MI>K��4EB
>KKR>I�RMA>QB�LC�QEB�4O>KPJFPPFLK�/TKBOeP�OBPQLO>QFLK�MI>K�J>V�EFDEIFDEQ�QEB�KBBA�CLO�@E>KDBP
QL�QEB�?I>@H�PQ>OQ�OBNRFOBJBKQ��4EB�4O>KPJFPPFLK�/TKBO�TFII�>IBOQ�0*-�LC�QEBPB�PFQR>QFLKP�QL
>IILT�0*-�QL�>@NRFOB�JLOB�?I>@H�PQ>OQ�DBKBO>QFLK��FC�KBBABA��QEOLRDE�QEB�"I>@H�3Q>OQ�)K@OBJBKQ>I
OBNRBPQ�CLO�MOLMLP>I�0OL@BPP�AL@RJBKQBA�FK�->KR>I���$�

0*-�FP�OBPMLKPF?IB�CLO�@LLOAFK>QFKD�M>VJBKQP�CLO�>II�"I>@H�3Q>OQ�#>M>?FIFQV�AFOB@QIV�QL�QEB
DBKBO>QFKD�C>@FIFQFBP�QE>Q�MOLSFAB�QEB�PBOSF@B��#OBAFQP�>KA�@E>ODBP�>OB�ABQBOJFKBA�>P�ABP@OF?BA
FK0*-�->KR>I�����/MBK�!@@BPP�4O>KPJFPPFLK�4>OFCC�!@@LRKQFKD� #LPQ�OB@LSBOV�MOLSFPFLKP�CLO
"I>@H�3Q>OQ�3BOSF@B�RKFQP�>OB�ABQ>FIBA�FK�QEB�4>OFCC�3@EBARIB��!��"I>@H�3Q>OQ�3BOSF@B�

4.5.3 Jurisdiction
&LIILTFKD�QEB�@LJMIBQB�ILPP�LC�PVPQBJ�DBKBO>QFLK��?I>@HLRQ	��FQ�TFII�?B�KB@BPP>OV�QL�BPQ>?IFPE
FKFQF>I�DBKBO>QFLK�QE>Q�@>K�PRMMIV�>�PLRO@B�LC�BIB@QOF@�MLTBO�QL�LQEBO�PVPQBJ�DBKBO>QFLK�>KA
?BDFK�PVPQBJ�OBPQLO>QFLK��4EBPB�FKFQF>QFKD�DBKBO>QLOP�>OB�OBCBOOBA�QL�>P�PVPQBJ�?I>@H�PQ>OQ
DBKBO>QLOP��4EBV�JRPQ�?B�>?IB�QL�PBICPQ>OQ�TFQELRQ�>KV�PLRO@B�LC�LCCPFQB�BIB@QOF@�MLTBO�>KA
J>FKQ>FK�>ABNR>QB�SLIQ>DB�>KA�COBNRBK@V�TEFIB�BKBODFWFKD�FPLI>QBA�QO>KPJFPPFLK�C>@FIFQFBP�>KA
QEB�>RUFIF>OV�IL>AP�LC�LQEBO�DBKBO>QLOP��'BKBO>QLOP�QE>Q�@>K�P>CBIV�OBGB@Q�IL>A�ALTK�QL�QEBFO
>RUFIF>OV�IL>A��LO�>K�FPLI>QBA�FPI>KA�LC�IL>A��>OB�>KLQEBO�CLOJ�LC�?I>@H�PQ>OQ�DBKBO>QLO�QE>Q�@>K�>FA
PVPQBJ�OBPQLO>QFLK��"I>@H�3Q>OQ�DBKBO>QLOP�J>V�?B�CRBI�>PPROBA�LO�KLKCRBI�>PPROBA�
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4.5.4 Definitions

\ Black Start Unit `�!�PFKDIB�DBKBO>QLO�QE>Q�FP�>?IB�QL�PQ>OQ�TFQELRQ�>K�LRQPFAB�BIB@QOF@>I
PRMMIV��LO��QEB�ABJLKPQO>QBA�>?FIFQV�LC�>�?>PB�IL>A�RKFQ�QL�OBJ>FK�LMBO>QFKD��>Q�OBAR@BA
IBSBIP��TEBK�>RQLJ>QF@>IIV�AFP@LKKB@QBA�COLJ�QEB�DOFA�

\ Fuel Assured Black Start Unit `�!�PFKDIB�DBKBO>QLO�QE>Q�FP�>?IB�QL�PQ>OQ�TFQELRQ�>K�LRQPFAB
BIB@QOF@>I�PRMMIV�>KA�ORKKFKD����ELROP�LO�JLOB�>Q�CRII�IL>A�>KA�BFQEBO�PQLOBP�>Q�IB>PQ���
ELROP�LC�CRBI�LK�PFQB��@>K�LMBO>QB�FKABMBKABKQIV�LK���LO�JLOB�FKQBOPQ>QB�MFMBIFKBP��FP
AFOB@QIV�@LKKB@QBA�QL�>�K>QRO>I�D>P�D>QEBOFKD�PVPQBJ�LO�FP�>K�FKQBOJFQQBKQ�LO�EV?OFA�OBPLRO@B
QE>Q�E>P�?BBK�BS>IR>QBA�?V�QEB�4O>KPJFPPFLK�0OLSFABO�QL�?B�@>M>?IB�LC�MOLSFAFKD����ELROP
LC�CRII�IL>A�LMBO>QFLK�TFQE�����@LKCFABK@B�>KA�JBBQP�>II�LQEBO�OBNRFOBJBKQP�CLO�"I>@H�3Q>OQ
5KFQP�

\ Black Start Plant `�!�MI>KQ�QE>Q�FK@IRABP�"I>@H�3Q>OQ�5KFQP�>KA�LO�&RBI�!PPROBA�"I>@H�3Q>OQ
5KFQP��!�"I>@H�3Q>OQ�0I>KQ�TFQE�"I>@H�3Q>OQ�5KFQP�>Q�AFCCBOBKQ�SLIQ>DB�IBSBIP��BIB@QOF@>IIV
PBM>O>QBA	�TFII�?B�@LKPFABOBA�JRIQFMIB�"I>@H�3Q>OQ�0I>KQP�

4.5.5 Objectives of Determining Black Start Criticality

\ 0OLSFAB�PRCCF@FBKQ�>JLRKQ�>KA�OBARKA>K@V�LC�?I>@H�PQ>OQ�OBPLRO@BP�QL�FKFQF>QB�>K�LOABOIV
OBPQLO>QFLK�LC�@OFQF@>I�QO>KPJFPPFLK�PVPQBJ�@LJMLKBKQP�>KA�MOLSFAB�@O>KHFKD�MLTBO�QL
DBKBO>QFLK�C>@FIFQFBP�TFQEFK�0*-�

\ 0OLSFAB�PRCCF@FBKQ�LCCPFQB�MLTBO�QL�BKPROB�OBPQ>OQ�CLO�KR@IB>O�C>@FIFQFBP�TFQEFK�0*-�TFQEFK�QEB
>@@BMQ>?IB�QFJBCO>JB�

\ 0OLSFAB�LMBO>QFLK>I�CIBUF?FIFQV�QL�>AAOBPP�>IQBOK>QB�PVPQBJ�OBPQLO>QFLK�P@BK>OFLP�>P�OBNRFOBA
?V�C>@FIFQV�C>FIROBP�>KA�LRQ>DBP�

#OFQF@>I�?I>@H�PQ>OQ�DBKBO>QFLK�FP�RPBA�QL�OBPQLOB�DBKBO>QLO�>RUFIF>OV�IL>A�LO�LQEBO�@OFQF@>I�IL>A�QL
C>@FIFQ>QB�QEB�PVPQBJ�OBPQLO>QFLK�MOL@BPP�

4.5.6 Assumptions

\ /K@B�>�"I>@H�3Q>OQ�5KFQ�FP�PQ>OQBA��FQ�@>K�?B�RPBA�QL�C>@FIFQ>QB�QEB�PQ>OQRM�LC�LQEBO�RKFQP
�?I>@H�PQ>OQ�LO�KLQ	�>Q�QEB�P>JB�MI>KQ�

\ $BPFDK>QBA�@OFQF@>I�?I>@H�PQ>OQ�DBKBO>QFLK�FP�FABKQFCFBA�>P�PR@E�FK�B>@E�4O>KPJFPPFLK
/TKBOeP�OBPQLO>QFLK�MI>K�

\ 2BARKA>K@V�LC�@OFQF@>I�"I>@H�3Q>OQ�5KFQP�FP�ABPFO>?IB�ARB�QL�QEB�MLPPF?FIFQV�LC�>�RKFQeP�C>FIROB
QL�PQ>OQ�LO�QEB�C>FIROB�LC�>�QO>KPJFPPFLK�C>@FIFQV��MOBSBKQFKD�"I>@H�3Q>OQ�5KFQP�COLJ�PBOSFKD
QEBFO�FKQBKABA�IL>AP�

4.5.7 Minimum Critical Black Start Unit and Fuel Assurance Black Start Unit
Requirements
0*-�->KR>I�����3VPQBJ�2BPQLO>QFLK��!QQ>@EJBKQ�!��-FKFJRJ�#OFQF@>I�"I>@H�3Q>OQ�2BNRFOBJBKQ�
ABCFKBP�QEB�JFKFJRJ�@OFQF@>I�?I>@H�PQ>OQ�?V�QO>KPJFPPFLK�WLKB��)K�DBKBO>I��QEBOB�JRPQ�?B
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PRCCF@FBKQ�@OFQF@>I�?I>@H�PQ>OQ�QL�PBOSB�@OFQF@>I�IL>A��MIRP�>����MBO@BKQ�J>ODFK	�>KA�>�JFKFJRJ�LC
QTL�@OFQF@>I�"I>@H�3Q>OQ�5KFQP�CLO�B>@E�QO>KPJFPPFLK�WLKB�QE>Q�E>P�>�@OFQF@>I�IL>A�OBNRFOBJBKQ��4L
MOLSFAB�>AAFQFLK>I�OBPQLO>QFLK�OBIF>?FIFQV��->KR>I����>IPL�OBNRFOBP�QE>Q�BSBOV�WLKB�E>SB�>Q�IB>PQ
LKB�&RBI�!PPROBA�"I>@H�3Q>OQ�5KFQ�LO�QTL�KLKCRBI�>PPROBA�"I>@H�3Q>OQ�5KFQP�@LKKB@QBA�QL
AFCCBOBKQ�MFMBIFKBP��%>@E�QO>KPJFPPFLK�WLKB�FP�>IPL�OBNRFOBA�QL�E>SB�KL�K>QRO>I�D>P�KLKCRBI
!PPROBA�"I>@H�3Q>OQ�5KFQP�TELPB�RK>S>FI>?FIFQV�AROFKD�>�OBPQLO>QFLK�BSBKQ�TLRIA�IB>A�QL�>K
FK@OBJBKQ>I�OBPQLO>QFLK�QFJB�FK@OB>PB�LC����ELROP�LO�JLOB��%U@BMQFLKP�QL�QEBPB�OBNRFOBJBKQP�TFII
?B�EB>OA�LK�>�@>PB?V@>PB�?>PFP��>KA�JRPQ�?B�>MMOLSBA�?V�0*-�>KA�PBBH�BKALOPBJBKQ�?V
QEB�0*-�3VPQBJ�/MBO>QFLK�3R?@LJJFQQBB�`�4O>KPJFPPFLK�

0*-��FK�FQP�OLIB�>P�4O>KPJFPPFLK�/MBO>QLO��FP�OBPMLKPF?IB�CLO�PBIB@QFKD�QEB�?I>@H�PQ>OQ�OBPLRO@BP
CLO�>�PVPQBJ�OBPQLO>QFLK�MI>K��0*-�TLRIA�TLOH�@ILPBIV�TFQE�QEB�4O>KPJFPPFLK�/TKBOP�QL�FABKQFCV
QEBPB�RKFQP�?>PBA�LK�

\ #OFQF@>I�IL>A�OBNRFOBJBKQP

\ !S>FI>?IB�?I>@H�PQ>OQ�OBPLRO@BP

\ -FKFJRJ�KRJ?BO�LC�?I>@H�PQ>OQ�OBPLRO@BP�>IIL@>QBA�QL�>�WLKB

\ 0LPPF?IB�@OLPPWLK>I�@LLOAFK>QFLK�LMMLOQRKFQFBP

\ :LK>I�?I>@H�PQ>OQ�CRBI�>PPRO>K@B�OBNRFOBJBKQP

4EB�4O>KPJFPPFLK�/TKBO�TFII�>AGRPQ�FQP�PVPQBJ�OBPQLO>QFLK�MI>K�?>PBA�LK�QEB�"I>@H�3Q>OQ�5KFQP
>IIL@>QBA�QL�FQ�COLJ�QEFP�PBIB@QFLK�MOL@BPP��4EB�4O>KPJFPPFLK�/TKBO�E>P�QEB�LMQFLK�LC�MOL@ROFKD
>AAFQFLK>I�?I>@H�PQ>OQ�OBPLRO@BP��FC�KLQ�>IOB>AV�MOL@ROBA�?V�0*-	��?RQ�QEB�@LPQP�LC�QEBPB
OBPLRO@BP�TFII�?B�OB@LSBOBA��FC�KB@BPP>OV��LRQPFAB�LC�QEB�/!44�

3ELRIA�QEBOB�?B�>�AFP>DOBBJBKQ�>?LRQ�QEB�IL@>QFLK��>JLRKQ�LO�KRJ?BO�LC�?I>@H�PQ>OQ�OBPLRO@BP�
LO�AFP>DOBBJBKQ�?BQTBBK�QEB�PRMMIVFKD�4O>KPJFPPFLK�/TKBOP��OB@BFSFKD�4O>KPJFPPFLK�/TKBO�
LO�0*-�>?LRQ�@OLPPWLK>I�@LLOAFK>QFLK��QEB�CLIILTFKD�MOL@BPP�TFII�?B�CLIILTBA�

\ 4EB�M>OQFBP�FKSLISBA�TLRIA�?OFKD�QEB�FPPRB�QL�QEB�3/34�CLO�@LKPRIQ>QFLK�

\ )C�QEB�M>OQFBP�@LKQFKRB�QL�AFP>DOBB��QEB�FPPRBP�TLRIA�?B�OBCBOOBA�QL�QEB�$FPMRQB�2BPLIRQFLK
0OL@BPP�>P�ABQ>FIBA�FK�3@EBARIB���LC�QEB�0*-�/MBO>QFKD�!DOBBJBKQ�

\ !�DBKBO>I�KLQFCF@>QFLK�LC�FKFQF>QFLK�>KA�OBPRIQ�LC�$FPMRQB�2BPLIRQFLK�MOL@BPP�TFII�?B�DFSBK�QL
QEB�/MBO>QFKD�#LJJFQQBB�

4.5.8 Product Description
Black Start Service �!�DBKBO>QFKD�RKFQ�FP�ABCFKBA�>P�b?I>@H�PQ>OQ�@>M>?IBc�LO�>P�>�"I>@H�3Q>OQ
5KFQ�FC�QEB�CLIILTFKD�@LKAFQFLKP�>OB�JBQ�

\ 4EB�DBKBO>QFKD�RKFQ�E>P�QEB�>?FIFQV�LC�?BFKD�PQ>OQBA�>KA�@>K�@ILPB�>K�LRQMRQ�@FO@RFQ�?OB>HBO
QL�>�AB>A�?RP�TFQELRQ�BKBODV�COLJ�>KV�LQEBO�DBKBO>QFKD�RKFQP��LO��ABJLKPQO>QBA�>?FIFQV�QL
LMBO>QB�>Q�OBAR@BA�IBSBIP�RMLK�>RQLJ>QF@�FPLI>QFLK�COLJ�QEB�DOFA�FK�PR@E�>�T>V�QE>Q�FQ�JBBQP
>II�OBNRFOBJBKQP�PQ>QBA�FK�QEB�0BOCLOJ>K@B�3Q>KA>OAP�>KA�4BPQFKD�PB@QFLKP�LC�QEFP
AL@RJBKQ�
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\ 4EB�DBKBO>QFKD�RKFQ�LTKBO�>KA�0*-�E>SB�>DOBBA�QE>Q�QEB�RKFQ�PELRIA�?B�ABPFDK>QBA�>P
?I>@H�PQ>OQ�@>M>?IB�

\ 4EB�DBKBO>QFKD�RKFQ�FP�IL@>QBA�TEBOB�"I>@H�3Q>OQ�#>M>?FIFQV�FP�ABQBOJFKBA�?V�0*-�>KA�>II
>CCB@QBA�4O>KPJFPPFLK�/TKBOP�QL�?B�RPBCRI�QL�PVPQBJ�OBPQLO>QFLK�>KA�TFII�?B�FK@LOMLO>QBA
FKQL�QEB�OBPQLO>QFLK�MI>KP�LC�>II�>CCB@QBA�4O>KPJFPPFLK�/TKBOP�

\ 4EB�DBKBO>QFKD�RKFQ�JRPQ�E>SB�QEB�>?FIFQV�QL�@ILPB�QEB�LRQMRQ�?OB>HBO�QL�>�AB>A�?RP�TFQEFK
QEOBB�ELROP�LC�QEB�OBNRBPQ�COLJ�QEB�IL@>I�4O>KPJFPPFLK�/TKBO�LO�0*-��0*-�J>V�OBNRFOB
PLJB�?I>@H�PQ>OQ�OBPLRO@BP�QL�>AEBOB�QL�IBPP�QE>K�>�QEOBBELRO�PQ>OQ�QFJB�DFSBK�@OFQF@>I�IL>A
OBPQLO>QFLK�QFJFKD�OBNRFOBJBKQP��4EBPB�RKFQP�TFII�?B�KLQFCFBA�LC�QEFP�QFJFKD�OBNRFOBJBKQ�>KA
QBPQBA�QL�FQ�AROFKD�>KKR>I�?I>@H�PQ>OQ�QBPQFKD��0*-�OB@LDKFWBP�QE>Q�?I>@H�PQ>OQ�OBPLRO@BP�TFQE
QEOBBELRO�PQ>OQ�QFJBP�J>V�KLQ�?B�>MMOLMOF>QB�QL�JBBQ�KR@IB>O�MLTBO�LCCPFQB�P>CB
PERQALTK�IL>A�OBPQLO>QFLK�OBNRFOBJBKQP��0*-�TFII�>IILT�BU@BMQFLKP�QL�QEFP�QEOBBELRO�PQ>OQ
QFJB�OBNRFOBJBKQ��FC�KBBABA��LK�>�@>PB?V@>PB�?>PFP�

\ !�DBKBO>QFKD�RKFQ�QE>Q�FP�KBBABA�CLO�PVPQBJ�OBPQLO>QFLK�>KA�M>OQF@FM>QBP�FK�"I>@H�3Q>OQ
3BOSF@B�QBPQP�>KA�PVPQBJ�OBPQLO>QFLK�AOFIIP�J>V�?B�BIFDF?IB�CLO�@LJMBKP>QFLK�RKABO�"I>@H
3Q>OQ�3BOSF@B�

Fuel Assured Black Start Unit Qualifications �!�DBKBO>QFKD�RKFQ�FP�ABCFKBA�>P�>��&RBI
!PPROBA�"I>@H�3Q>OQ�5KFQ��FC�FQ�JBBQP�>II�QEB�OBNRFOBJBKQP�CLO�"I>@H�3Q>OQ�PBOSF@B�>KA�QEB
CLIILTFKD�@LKAFQFLKP�>OB�JBQ�

\ 4EB�"I>@H�3Q>OQ�5KFQ�LTKBO�>KA�0*-�E>SB�>DOBBA�QE>Q�QEB�"I>@H�3Q>OQ�5KFQ�PELRIA�?B
ABPFDK>QBA�>P�>�CRBI�>PPROBA�"I>@H�3Q>OQ�5KFQ�?>PBA�LK�QEB�OBNRFOBJBKQP�FK�4>OFCC�
3@EBARIB��!��>KA�QEB�0*-�->KR>IP�

\ 4EB�"I>@H�3Q>OQ�5KFQ�BFQEBO�PQLOBP�>Q�IB>PQ����ELROP�LC�CRBI�LK�PFQB��@>K�LMBO>QB
FKABMBKABKQIV�LK���LO�JLOB�FKQBOPQ>QB�MFMBIFKBP��FP�AFOB@QIV�@LKKB@QBA�QL�>�K>QRO>I�D>P
D>QEBOFKD�PVPQBJ�LO�FP�>K�FKQBOJFQQBKQ�LO�EV?OFA�OBPLRO@B�QE>Q�E>P�?BBK�BS>IR>QBA�?V�QEB
0*-�QL�?B�@>M>?IB�LC�MOLSFAFKD����ELROP�LC�CRII�IL>A�LMBO>QFLK�TFQE�����@LKCFABK@B�

\ &RBI�!PPROBA�"I>@H�3Q>OQ�RKFQP�@>K�?B�QEBOJ>I��EVAOL��BKBODV�PQLO>DB��FKQBOJFQQBKQ��EV?OFA�
LO�AFPQOF?RQBA�BKBODV�ABJ>KA�OBPLRO@BP�TFQE�LKPFQB�DBKBO>QLO�OBPLRO@BP��FC�QEBV�@>K�JBBQ
QEB�"I>@H�3Q>OQ�3BOSF@B�OBNRFOBJBKQP�FK�0*-�P�/MBK�!@@BPP�4O>KPJFPPFLK�4>OFCC�>KA�QEFP
->KR>I����

4.5.9 Generator Owner's Commitment
&LO�"I>@H�3Q>OQ�5KFQP�LK�QEB�?>PB�CLOJRI>�O>QB��QEB�'BKBO>QFLK�/TKBO�PE>II�?B�@LJJFQQBA�QL
MOLSFAB�"I>@H�3Q>OQ�#>M>?FIFQV�

\ "I>@H�3Q>OQ�5KFQP�QE>Q�BKQBOBA�"I>@H�3Q>OQ�3BOSF@B�LK�QEB�?>PB�CLOJRI>�O>QB�LO�LK�>�@>MFQ>I
OB@LSBOV�O>QB�?BCLOB�*RKB���������QE>Q�E>P�QO>KPFQFLKBA�QL�QEB�?>PB�CLOJRI>�O>QB��LO
?B@>JB�CRBI�>PPROBA�RKABO�QEB�?>PB�CLOJRI>�O>QB�PE>II�@LJJFQ�FKFQF>IIV�CLO�>Q�IB>PQ�QTL
VB>OP�QL�MOLSFAB�"I>@H�3Q>OQ�3BOSF@B�COLJ�QEB�"I>@H�3Q>OQ�3BOSF@B�FJMIBJBKQ>QFLK�A>QB��TFQE
>K�>KKR>I�OFDEQ�QL�QBOJFK>QB�?V�B>@E�M>OQV��QEB�'BKBO>QFLK�/TKBO�>KA�QEB�4O>KPJFPPFLK
/TKBO	�TFQE�LKB�VB>OeP�>AS>K@B�KLQF@B��)K�QEB�BSBKQ�QE>Q�KBFQEBO�QEB�"I>@H�3Q>OQ�5KFQ�LTKBO
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@OFQBOF>�LC�3B@QFLK��������>MMIV�

$BPFDK>QBA�?I>@H�PQ>OQ�DBKBO>QFKD�RKFQP�PE>II�OB@LDKFWB�QE>Q�0*-�PE>II�E>SB�QEB�>RQELOFQV�QL
BKPROB�>�JFKFJRJ�>JLRKQ�LC�?I>@H�PQ>OQ�@>M>@FQV�TEBK�AB@FAFKD�TEBQEBO�QL�>MMOLSB�DBKBO>QLO
LRQ>DBP��#OFQF@>I�"I>@H�3Q>OQ�5KFQP�TFII�E>SB�>AAFQFLK>I�MI>KKBA�LRQ>DB�OBPQOF@QFLKP�>P�ABCFKBA�FK
3B@QFLK���LC�0*-�->KR>I�����0OB3@EBARIFKD�/MBO>QFLKP�

&LO�ORK�LC�OFSBO�EVAOL�OBPLRO@BP�QL�NR>IFCV�>P�&RBI�!PPROBA�"I>@H�3Q>OQ�5KFQP��0*-�TFII�@>I@RI>QB
?LQE�CRBI�>PPROBA�>KA�KLKCRBI�>PPROBA�@LKCFABK@B�IBSBI�RPFKD�RKFQ�PMB@FCF@�EFPQLOF@>I�A>Q>
PR?JFQQBA�QL�0*-��4EFP�EFPQLOF@>I�A>Q>�FK@IRABP�ELROIV�PQOB>JCILT�A>Q>��JFKFJRJ���J>UFJRJ
CILTP��>KA�BUFDBKQ���LOAFK>OV�PQLO>DB�@LKSBOQBA�FKQL�-7E��&LO�KLKCRBI�>PPROBA�OBPLRO@BP�0*-
TFII�@>I@RI>QB�>�VB>OIV�@LKCFABK@B�IBSBI�?>PBA�LK�>�PFJMIB�>SBO>DB�LC�QEB�KRJ?BO�LC�A>VP�QEB
RKFQ�@>K�MOLSFAB�FQP�?I>@H�PQ>OQ�)#!0�CLO����ELROP�FK�>�A>V��4EB�LSBO>II�@LKCFABK@B�IBSBI�CLO�QEB
EFPQLOF@>I�VB>OP�FP�@>I@RI>QBA�RPFKD�>K�%,##�TB>QEBO�TBFDEQBA�>SBO>DB��&LO�&RBI�!PPROBA�"I>@H
3Q>OQ�5KFQP��0*-�TFII�FQBO>QB�QEB�"I>@H�3Q>OQ�-7P�FK�QEB�KLK�CRBI�>PPROBA�@>I@RI>QFLK�QL�L?Q>FK�>K
%,##�TB>QEBO�TBFDEQBA�@LKCFABK@B�IBSBI�LC�����LK�>�JLKQEIV�?>PFP�

&LO�FKQBOJFQQBKQ�>KA�EV?OFA�OBPLRO@BP�QL�NR>IFCV�>P�&RBI�!PPROBA�"I>@H�3Q>OQ�5KFQP��0*-�TFII
@>I@RI>QB�?LQE�CRBI�>PPROBA�>KA�KLKCRBI�>PPROBA�FKQBOJFQQBKQ�>KA�EV?OFA�OBPLRO@B�P�@LKCFABK@B
IBSBI�RPFKD�RKFQ�PMB@FCF@�EFPQLOF@>I�A>Q>�PR?JFQQBA�QL�0*-��&LO�KLKCRBI�>PPROBA�"I>@H�3Q>OQ�5KFQP
TEF@E�>OB�FKQBOJFQQBKQ�>KA�EV?OFA�OBPLRO@BP��0*-�TFII�@>I@RI>QBP�>�VB>OIV�@LKCFABK@B�IBSBI�?>PBA
LK�>�PFJMIB�>SBO>DB�LC�QEB�KRJ?BO�LC�A>VP�QEB�RKFQ�@>K�MOLSFAB�FQP�?I>@H�PQ>OQ�)#!0�CLO����ELROP
FK�>�A>V��4EB�LSBO>II�@LKCFABK@B�IBSBI�CLO�QEB�EFPQLOF@>I�VB>OP�FP�@>I@RI>QBA�RPFKD�>K�%,##
TB>QEBO�TBFDEQBA�>SBO>DB��&LO�"I>@H�3Q>OQ�&RBI�!PPROBA�5KFQP�TEF@E�>OB�FKQBOJFQQBKQ�>KA�EV?OFA
OBPLRO@BP��0*-�TFII�FQBO>QB�QEB�"I>@H�3Q>OQ�-7P�FK�QEB�KLKCRBI�>PPROBA�@>I@RI>QFLK�QL�L?Q>FK�>K
%,##�TB>QEBO�TBFDEBA�@LKCFABK@B�IBSBI�LC�����LK�>�JLKQEIV�?>PFP�

4.5.12 Testing
%SBOV�DBKBO>QFKD�RKFQ�QE>Q�FP�MOLSFAFKD�"I>@H�3Q>OQ�#>M>?FIFQV�PE>II�?B�QBPQBA�QL�SBOFCV�QE>Q�FQ�@>K
?B�PQ>OQBA�>KA�LMBO>QBA�TFQELRQ�?BFKD�@LKKB@QBA�QL�QEB�0*-�MLTBO�PVPQBJ��"I>@H�3Q>OQ�5KFQ
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LTKBOP�LMBO>QLOP�PE>II�>KKR>IIV�P@EBARIB�QBPQP�LC�OBPLRO@BP�MOLSFAFKD�"I>@H�3Q>OQ�#>M>?FIFQV�QL
@LKCFOJ�QEB�>?FIFQV�LC�PR@E�OBPLRO@BP�QL�JBBQ�QEB�>MMIF@>?IB�PQ>KA>OAP�CLO�MBOCLOJ>K@B�>KA
@LKQOLI�

4BPQP�J>V�?B�P@EBARIBA�>Q�QEB�AFP@OBQFLK�LC�QEB�'BKBO>QFLK�/TKBO��ELTBSBO��QBPQP�JRPQ�?B
MOBP@EBARIBA�TFQE�0*-�MOFLO�QL�QEB�QBPQ��#LJMBKP>QFLK�CLO�BKBODV�LRQMRQ�ABIFSBOBA�QL�QEB
PVPQBJ�PE>II�?B�MOLSFABA�CLO�QEB�RKFQ�P�JFKFJRJ�ORK�QFJB�>Q�QEB�EFDEBO�LC�QEB�RKFQ�P�@LPQ@>MMBA
LCCBO�LO�OB>IQFJB�,-0��MIRP�PQ>OQRM�>KA�KLIL>A�@LPQP�CLO�RM�QL�QTL�PQ>OQ�>QQBJMQP��FC�KB@BPP>OV�
!KV�RKOB@LSBOBA�@LPQP�LC�?I>@H�PQ>OQ�QBPQP�PELRIA�?B�PR?JFQQBA�FK�TOFQFKD�QL�QEB�->K>DBO�LC
->OHBQ�3BQQIBJBKQP�

&LO�RKFQP�TFQE�EFDE�LMBO>QFKD�O>QBP�>KA�QEB�>?FIFQV�QL�OBJ>FK�LMBO>QFKD�>Q�OBAR@BA�IBSBIP�TEBK
>RQLJ>QF@>IIV�AFP@LKKB@QBA�COLJ�QEB�DOFA��>K�LMMLOQRKFQV�@LPQ�TFII�?B�MOLSFABA�QL�@LJMBKP>QB
QEB�RKFQ�CLO�ILPQ�OBSBKRB�AROFKD�QEB�?I>@H�PQ>OQ�QBPQFKD�

!KKR>I�QBPQP�PE>II�FK@IRAB�

\ 3Q>OQFKD�>KA�?OFKDFKD�QEB�OBPLRO@B�QL�PVK@EOLKLRP�PMBBA�TFQELRQ�>PPFPQ>K@B�COLJ�>�PVPQBJ
BIB@QOF@>I�CBBA��LO��ABJLKPQO>QFKD�QEB�>?FIFQV�QL�OBJ>FK�LMBO>QFKD�>Q�OBAR@BA�IBSBIP�TEBK
>RQLJ>QF@>IIV�AFP@LKKB@QBA�COLJ�QEB�DOFA

\ 4BPQFKD�LC�>II�@LJJRKF@>QFLK�@FO@RFQP

\ 3FJRI>QFKD�PTFQ@EFKD�KBBABA�QL�@LKKB@Q�QEB�"I>@H�3Q>OQ�5KFQ�QL�QEB�QO>KPJFPPFLK�PVPQBJ
CLIILTFKD�>�PVPQBJ�?I>@HLRQ

\ 4BPQFKD�QEB�CB>QROBP�RKFNRB�QL�B>@E�C>@FIFQV�QE>Q�OBI>QB�QL�"I>@H�3Q>OQ�3BOSF@B

\ &LO�KBT�5KFQP�

m &LO�>�DBKBO>QLO�QE>Q�FP�>�KBT�"I>@H�3Q>OQ�5KFQ��OBSBKRB�OBNRFOBJBKQP�JRPQ�?B
PR?JFQQBA�QL�0*-�>KA�QEB�)--�QEOLRDE�QEB�B$!24�RMIL>A�MOL@BPP��.BUQ��QEB�RKFQ
JRPQ�PR@@BPPCRIIV�M>PP�>�"I>@H�3Q>OQ�3BOSF@B�QBPQ�>@@LOAFKD�QL�QEBFO�MI>KQeP
MOL@BAROBP��>KA�OBPQLO>QFLK�MI>K�OBNRFOBJBKQP	�>KA�PR?JFQ�QEB�QBPQ�OBPRIQP�QL�0*-
RPFKD�QEB�0*-�"I>@H�3Q>OQ�4BPQ�2BMLOQ�&LOJ��!QQ>@EJBKQ�#	��5MLK�PR@@BPPCRI
@LJMIBQFLK�LC�QEB�"I>@H�3Q>OQ�3BOSF@B�QBPQ��QEB�M>VJBKQ�PQ>OQ�A>QB�FP�QEB�CFOPQ�A>V�LC�QEB
KBUQ�JLKQE�CLIILTFKD�QEB�OB@BFMQ�LC�?LQE�QBPQ�>KA�@LPQ�A>Q>�

\ &LO�5KFQP�)KQBDO>QFKD�)KQL�0*-�

m &LO�>K�BUFPQFKD�"I>@H�3Q>OQ�5KFQ�QE>Q�E>P�OB@BKQIV�?BBK�FKQBDO>QBA�FKQL�QEB�0*-
2BDFLK��QEB�"I>@H�3Q>OQ�5KFQ�LTKBO�JRPQ�PBKA�OBSBKRB�OBNRFOBJBKQP�QL�0*-�>KA�QEB
)--�QEOLRDE�QEB�B$!24�RMIL>A�MOL@BPP�>Q�IB>PQ�LKB�JLKQE�MOFLO�QL�GLFKFKD�0*-��4EB
RKFQ�JRPQ�PR@@BPPCRIIV�M>PP�>�"I>@H�3Q>OQ�3BOSF@B�QBPQ�TFQEFK�PFU�JLKQEP�LC�FKQBDO>QFLK�
QEBK�PR?JFQ�QEB�QBPQ�OBPRIQP�QL�0*-�RPFKD�QEB�0*-�"I>@H�3Q>OQ�4BPQ�2BMLOQ�&LOJ
�!QQ>@EJBKQ�#	��4EB�M>VJBKQ�PQ>OQ�A>QB�FP�QEB�CFOPQ�A>V�LC�FKQBDO>QFLK�

\ &LO�2B@BOQFCVFKD�5KFQP�

m !CQBO�QEB�"I>@H�3Q>OQ�5KFQ�E>P�?BBK�AB@BOQFCFBA�ARB�QL�C>FIROB�QL�@LJMIBQB�QBPQFKD
OBNRFOBJBKQP��QEB�"I>@H�3Q>OQ�5KFQ�TFII�?B�@LKPFABOBA�>�KBT�RKFQ�CLO�MROMLPBP�LC

0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP
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QBPQFKD��>KA�JRPQ�OB@BOQFCV�?V�@LKAR@QFKD�>�PR@@BPPCRI�"I>@H�3Q>OQ�3BOSF@B�QBPQ��0*-
TFII�OBFKPQ>QB�QEB�RKFQeP�M>VJBKQ�FK�QEB�KBUQ�JLKQE�>CQBO�QEB�PR@@BPPCRI�QBPQ�FP
MBOCLOJBA�

\ &LO�$R>I�&RBI�"I>@H�3Q>OQ�5KFQP�

m &RBI�!PPROBA�"I>@H�3Q>OQ�5KFQP�TFQE�AR>I�CRBI�PE>II�@LKAR@Q�>K�>KKR>I�QBPQ�LK�?LQE
CRBIP�BU@BMQ�TEBK�QEB�&RBI�!PPROBA�"I>@H�3Q>OQ�5KFQ�@>K�>IPL�LMBO>QB�FKABMBKABKQIV
LK���LO�JLOB�FKQBOPQ>QB�MFMBIFKBP�

4.5.13 Testing and Training Standards and Records
%>@E�?I>@H�PQ>OQ�DBKBO>QFKD�RKFQ�PE>II�?B�QBPQBA�QL�SBOFCV�QE>Q�FQ�@>K�?B�PQ>OQBA�>KA�LMBO>QBA
TFQELRQ�?BFKD�@LKKB@QBA�QL�QEB�PVPQBJ��4EB�?I>@H�PQ>OQ�DBKBO>QFKD�RKFQ�LTKBO�LMBO>QLO�PE>II
>KKR>IIV�QBPQ�QEB�PQ>OQRM�>KA�LMBO>QFLK�LC�B>@E�?I>@H�PQ>OQ�DBKBO>QFKD�RKFQ��-RIQFMIB�QBPQP�J>V
?B�>QQBJMQBA�CLIILTFKD�QEB�FABKQFCF@>QFLK�>KA�OBMLOQFKD�LC�@LOOB@QFSB�>@QFLKP��PBB�3B@QFLK��������
.LK0BOCLOJ>K@B	��4BPQFKD�OB@LOAP�PE>II�FK@IRAB�

\ $>QB�P	�LC�QBPQ�P	

\ $RO>QFLK�LC�QBPQ�P	�COLJ�PQ>OQ�LC�QBPQ�RKQFI�RKFQ�FP�LKIFKB

\ 4BPQ�@LKAFQFLKP��>J?FBKQ�QBJMBO>QROB��DBKBO>I�TB>QEBO�@LKAFQFLKP	

\ &RBI�?BFKD�RPBA�AROFKD�QEB�QBPQ

\ )KAF@>QFLK�LC�TEBQEBO�QEB�RKFQ�T>P�>?IB�QL�PQ>OQ�TFQELRQ�?BFKD�@LKKB@QBA�QL�QEB�PVPQBJ�LO
ABJLKPQO>QFLK�LC�QEB�>?FIFQV�QL�AFP@LKKB@Q�COLJ�QEB�DOFA�>RQLJ>QF@>IIV�>KA�OBJ>FK�LMBO>QFKD
>Q�OBAR@BA�IBSBIP

\ 3Q>OQ�QFJB�LC�"I>@H�3Q>OQ�5KFQ�COLJ�?BDFKKFKD�LC�PQ>OQRM�RKQFI�QEB�RKFQ�@LKKB@QP�QL�QEB�AB>A
?RP

\ )KAF@>QFLK�LC�QEB�>?FIFQV�QL�@ILPB�>�@FO@RFQ�?OB>HBO�FKQL�>�AB>A�?RP

\ )KAF@>QFLK�LC�QEB�>?FIFQV�QL�OBJ>FK�PQ>?IB�>KA�@LKQOLI�SLIQ>DBP�TEFIB�LMBO>QFKD�FPLI>QBA�COLJ
QEB�QO>KPJFPPFLK�DOFA�>KA�PRMMIVFKD�QEB�PLRO@BeP�LTK�>RUFIF>OV�IL>A�CLO�>�MBOFLA�LC�>Q�IB>PQ
���JFKRQBP

\ $BP@OFMQFLK�LC�QEB�@O>KHFKD�M>QE�LC�QEB�RKFQ

\ $BP@OFMQFLK�LC�PQ>OQRM�LC�>RUFIF>OV�BNRFMJBKQ�OBNRFOBA�CLO�PQ>OQRM�>KA�LMBO>QFLK�LC�QEB�KBUQ
KLK"I>@H�3Q>OQ�5KFQ

\ $BP@OFMQFLK�LC�@LJJRKF@>QFLKP�>KA�@LKQOLI�PVPQBJP�QE>Q�>OB�@>M>?IB�LC�>IILTFKD�3#!$!�
%-3�A>Q>�>KA�SLF@B�@LJJRKF@>QFLKP��>P�ABCFKBA�FK�QEB�0*-�#LKQOLI�#BKQBO�>KA�$>Q>
%U@E>KDB�2BNRFOBJBKQP�->KR>I

\ %UMI>K>QFLK�LC�C>FIBA�QBPQ�>KA�@LOOB@QFSB�>@QFLKP�Q>HBK

\ $BP@OFMQFLK�LC�LMBO>QLO�QO>FKFKD

\ $>QBP�LC�QO>FKFKD

\ #LMFBP�LC�?I>@H�PQ>OQ�MOL@BAROBP

0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP
3B@QFLK����0OLSFAFKD�!K@FII>OV�3BOSF@BP

2BSFPFLK������%CCB@QFSB�$>QB�������������0*-�]����� ��



\ )C�QEB�FQBJ�FP�KLQ�QBPQBA�QEB�'BKBO>QLO�/TKBO�JRPQ�PR?JFQ�>K�BUMI>K>QFLK�LK�QEB�?I>@H�PQ>OQ
QBPQFKD�CLOJ�BUMI>FKFKD�TEV�QEB�FQBJ�T>P�KLQ�QBPQBA�

$L@RJBKQ>QFLK�LC�QEB�QBPQ�OBPRIQP�LC�QEB�PQ>OQRM�>KA�LMBO>QFLK�LC�B>@E�?I>@H�PQ>OQ�DBKBO>QFKD
RKFQ�PE>II�?B�MOLSFABA�QL�0*-��0*-�PE>II�SBOFCV�QE>Q�QEB�KRJ?BO��PFWB�>KA�IL@>QFLK�LC�?I>@H�PQ>OQ
@>M>?IB�RKFQP�>OB�PRCCF@FBKQ�QL�JBBQ�0*-eP�OBPQLO>QFLK�MI>K�BUMB@Q>QFLKP�

Note:
)C�SBOFCF@>QFLK�FP�ALKB�QEOLRDE�PFJRI>QFLK��QEB�>K>IVQF@>I�>K>IVPFP�JRPQ�?B�QEB�OBPRIQ�LC
AVK>JF@�PQRAFBP�QE>Q�FK@IRAB�QEB�@>M>@FQFSB�BCCB@QP�LC�@O>KHFKD�M>QE�@FO@RFQP��RKFQ�OB>@QFSB
@>M>?FIFQFBP��MLPPF?IB�PQB>AVPQ>QB�>KA�QO>KPFBKQ�PTFQ@EFKD�SLIQ>DBP��>@@BMQ>?IB�COBNRBK@V
>KA�MOLMBO�JLABIFKD�LC�I>ODB�>RUFIF>OV�JLQLOP�OBNRFOBA�FK�PQ>OQRM�

4.5.14 Non-Performance
4L�@LIIB@Q�JLKQEIV�?I>@H�PQ>OQ�OBSBKRBP��>�RKFQ�@LJMBKP>QBA�RKABO�"I>@H�3Q>OQ�3BOSF@B�JRPQ
E>SB�>�PR@@BPPCRI�?I>@H�PQ>OQ�QBPQ�LK�OB@LOA�TFQE�0*-�TFQEFK�QEB�I>PQ����JLKQEP��&RBI�!PPROBA
"I>@H�3Q>OQ�5KFQP�TFQE�AR>I�CRBI�JRPQ�E>SB�>�QBPQ�LK�?LQE�CRBIP�TFQEFK�QEB�I>PQ����JLKQEP��BU@BMQ
TEBK�QEB�&RBI�!PPROBA�"I>@H�3Q>OQ�5KFQ�@>K�LMBO>QB�FKABMBKABKQIV�LK���LO�JLOB�FKQBOPQ>QB
MFMBIFKBP��"I>@H�3Q>OQ�5KFQP�MOLSFAFKD�"I>@H�3Q>OQ�3BOSF@B�RKABO�QEB�4>OFCC��3@EBARIB��!�LO�RKABO
>�PBOSF@B�>DOBBJBKQ�TFQE�QEB�4O>KPJFPPFLK�/TKBO�>OB�OBNRFOBA�QL�E>SB�>�PR@@BPPCRI�?I>@H�PQ>OQ
QBPQ�LK�OB@LOA�TFQE�0*-�TFQEFK�QEB�I>PQ����JLKQEP��/K@B�>�DBKBO>QLO�FP�NR>IFCFBA��QEBV�E>SB�RKQFI
QEB�BKA�LC�QEB���QE�JLKQE�CLIILTFKD�QEB�I>PQ�PR@@BPPCRI�?I>@H�PQ>OQ�QBPQ�A>QB�QL�PR?JFQ
AL@RJBKQ>QFLK�LC�QEB�KBUQ�PR@@BPPCRI�>KKR>I�QBPQ�QL�0*-��5KFQP�>OB�BK@LRO>DBA�QL�>ALMQ�>K
>KKR>I�QBPQFKD�@V@IB�>IILTFKD�QEB�BUQO>�JLKQE�QL�?B�OBPBOSBA�CLO�OBQBPQFKD�LO�P@EBARIFKD�@LKCIF@QP�

)C�>�RKFQ�C>FIP�>�?I>@H�PQ>OQ�QBPQ��QEB�RKFQ�FP�DFSBK�>����A>V�DO>@B�MBOFLA�TFQEFK�TEF@E�FQ�J>V�OBQBPQ
TFQELRQ�CFK>K@F>I�MBK>IQV�FC�TFQEFK�QEB����JLKQE�QBPQFKD�MBOFLA��)C�QEB�RKFQ�ALBP�KLQ�PR@@BPPCRIIV
M>PP�>�?I>@H�PQ>OQ�QBPQ�TFQEFK�QEB����A>V�DO>@B�MBOFLA�FJJBAF>QBIV�CLIILTFKD�>�C>FIBA�QBPQ��JLKQEIV
?I>@H�PQ>OQ�OBSBKRBP�TFII�?B�CLOCBFQBA�COLJ�QEB�QFJB�LC�QEB�CFOPQ�A>V�LC�QEB�JLKQE�FK�TEF@E�QEB
RKPR@@BPPCRI�QBPQ�L@@ROOBA�RKQFI�QEB�CFOPQ�A>V�LC�QEB�CFOPQ�JLKQEafter QEB�RKFQ�PR@@BPPCRIIV�M>PPBP
>�?I>@H�PQ>OQ�QBPQ��)C�QEB�"I>@H�3Q>OQ�5KFQ�LTKBO�ALBP�KLQ�J>HB�QEB�KB@BPP>OV�OBM>FOP�QL�BK>?IB
QEB�"I>@H�3Q>OQ�5KFQ�QL�M>PP�QEB�>KKR>I�QBPQ�TFQEFK�>����A>V�MBOFLA��QEB�"I>@H�3Q>OQ�5KFQ�TFII
FJJBAF>QBIV�@B>PB�QL�NR>IFCV�>P�>�"I>@H�3Q>OQ�5KFQ�RKIBPP�QEB����A>V�MBOFLA�FP�BUQBKABA�RM�QL
LKB�VB>O�TFQE�0*-�>MMOLS>I��)C�QEB����A>V�MBOFLA�FP�BUQBKABA��QEB�"I>@H�3Q>OQ�5KFQ�LTKBO�TFII
@LKQFKRB�QL�CLOCBFQ�>II�?I>@H�PQ>OQ�OBSBKRBP�PQ>OQFKD�COLJ�QEB�CFOPQ�A>V�LC�QEB�JLKQE�FK�TEF@E�QEB
RKPR@@BPPCRI�QBPQ�L@@ROOBA�RKQFI�QEB�CFOPQ�A>V�LC�QEB�JLKQEafter QEB�RKFQ�PR@@BPPCRIIV�M>PPBP�>
?I>@H�PQ>OQ�QBPQ�

PJM Actions

\ 4EB�0*-�0BOCLOJ>K@B�#LJMIF>K@B�ABM>OQJBKQ�TFII�TLOH�AFOB@QIV�TFQE�QEB�"I>@H�3Q>OQ�5KFQ
LTKBO�QL�ABQBOJFKB�>�P@EBARIB�QL�@LJMIBQB�OBM>FOP�FK�LOABO�QL�OBQROK�"I>@H�3Q>OQ�#>M>?FIFQV
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4.5.16 Black Start Service Unit Substitution
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Exhibit 10: Corrective Control Strategies
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Exhibit 11: Power System Limits
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5.3.1 Action in a Low-Voltage Situation
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5.3.2 500 kV System Voltage Below 500 kV
)C�QEB�����H6�PVPQBJ�SLIQ>DB�FP�?BILT�����H6��LO�����H6�FK�QEB�$LJFKFLK�>OB>	��QEB�CLIILTFKD
>@QFLKP�>OB�Q>HBK�

PJM Actions

\ 4EB�0*-�AFPM>Q@EBO�FPPRBP�>�->KR>I�,L>A�$RJM�7>OKFKD�>KA�Q>HBP�>MMOLMOF>QB
BJBODBK@V�MOL@BAROBP��PBB�->KR>I����%JBODBK@V�/MBO>QFLKP	��FK�QEB�BCCB@QFSB�>OB>�

\ )C�QEB�����H6�PVPQBJ�SLIQ>DB�E>P�OB>@EBA�>�IBSBI�LC��LO�FP�AB@>VFKD�QLT>OA������H6��LO�>KV
LQEBO�IBSBI�>P�ABQBOJFKBA�?V�0*-�LMBO>QFLKP�MI>KKFKD�PQ>CC��QEB�0*-�AFPM>Q@EBO�LOABOP
PRCCF@FBKQ�IL>A�ARJMFKD�FK�QEB�ABCF@FBKQ�>OB>��PL�>P�QL�PQ>?FIFWB�QEB�PVPQBJ�SLIQ>DB�>Q����
H6�LO�?BQQBO�QL�MOLQB@Q�QEB�PVPQBJ�COLJ�>�ILPP�LC�>�I>ODB�RKFQ�

\ 4EB�0*-�AFPM>Q@EBO�AFOB@QP�4O>KPJFPPFLK�/TKBOP��SF>�QEB�0*-�!,,#!,,��QL�>SLFA�Q>HFKD
>KV�>@QFLKP�QE>Q�>ASBOPBIV�>CCB@Q�QEB�����H6�PVPQBJ�SLIQ>DB��TFQELRQ�CFOPQ�L?Q>FKFKD
>MMOLS>I�COLJ�QEB�0*-�AFPM>Q@EBO��)C�QEB�����H6�PVPQBJ�LO�?BILT�E>P�OB>@EBA�>�IBSBI�LC���
MBO@BKQ�LC�KLJFK>I�>KA�FP�@LKQFKRFKD�QL�AB@>V��QEB�0*-�AFPM>Q@EBO�LOABOP�IL>A�ARJMFKD�FK
QEB�ABCF@FBKQ�>OB>��PRCCF@FBKQ�QL�OBQROK�QEB�PVPQBJ�SLIQ>DBP�QL����MBO@BKQ�LO�?BQQBO�

PJM Member Actions

\ 4EB�4O>KPJFPPFLK�/TKBO�AFPM>Q@EBOP�MOLJMQIV�ARJM�>K�>JLRKQ�LC�IL>A�BNR>I�QL��LO�FK
BU@BPP�LC��QEB�>JLRKQ�OBNRBPQBA�?V�QEB�0*-�AFPM>Q@EBO�

0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP
3B@QFLK����4O>KPJFPPFLK�&>@FIFQV�#LKQOLI

2BSFPFLK������%CCB@QFSB�$>QB�������������0*-�]����� ��

https://www.pjm.com/-/media/documents/manuals/m13.ashx


\ 4EB�4O>KPJFPPFLK�/TKBO�AFPM>Q@EBOP�OBMLOQ�>@QFLKP�Q>HBK�LK@B�FJMIBJBKQBA�

5.3.3 Action in a High-Voltage Situation
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5.4.3 Operating Mode Change Procedure
4EB�CLIILTFKD�MOL@BAROBP�>OB�>MMIFBA�TEBK�QEB�0*-�24/�@LKAFQFLKP�OBNRFOB�>�@E>KDB�FK�LK�LCC
@LPQ�LMBO>QFKD�JLABP�

\ &OLJ�/K#LPQ�QL�/CC#LPQ�a�7EBK�DBKBO>QFLK�OBAFPM>Q@E�FP�KB@BPP>OV��QEB�0*-
AFPM>Q@EBO�KLQFCFBP�>II�'BKBO>QFLK�/TKBOP�4O>KPJFPPFLK�/TKBOP��SF>�QEB�0*-�!,,#!,,�
QE>Q�M>OQF@RI>O�#LKQOLI�:LKBP�TFII�?B�LMBO>QFKD�LCC@LPQ�

0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP
3B@QFLK����4O>KPJFPPFLK�&>@FIFQV�#LKQOLI

2BSFPFLK������%CCB@QFSB�$>QB�������������0*-�]����� ��



\ &OLJ�/CC#LPQ�QL�/K#LPQ�a�7EBK�@LKAFQFLKP�MBOJFQ�QEB�>CCB@QBA�'BKBO>QFLK�/TKBOP�
4O>KPJFPPFLK�/TKBOP�OBQROK�QL�B@LKLJF@�AFPM>Q@E��LK@LPQ	��0*-�AFPM>Q@EBO�KLQFCFBP�>II
,L@>I�#LKQOLI�#BKQBOP��SF>�QEB�0*-�!,,#!,,��TEBK�QEB�>CCB@QBA�,3%P�TFII�OBQROK�QL�LK
@LPQ�LMBO>QFLKP�

!�PRJJ>OV�LC�0*-�#LKPQO>FKQ�#LKQOLI�DRFABIFKBP�FP�FK@IRABA�>P�!QQ>@EJBKQ�"�

PJM Actions

\ 7EBK�>�QO>KPJFPPFLK�C>@FIFQV�FP�IL>ABA�>?LSB�QEB�34%�O>QFKD��?RQ�ALBP�KLQ�BU@BBA�QEB�IL>A
ARJM�O>QFKD��DBKBO>IIV�����MBO@BKQ�LC�QEB�34%�O>QFKD	��QEB�0*-�AFPM>Q@EBO�OBNRBPQP
>AGRPQJBKQP�QL�@LKQOLII>?IB�BNRFMJBKQ�TFQEFK�>�J>UFJRJ�LC����JFKRQBP��QL�?OFKD�QEB
IL>AFKD�QL�BNR>I�QL�LO�?BILT�QEB�34%�O>QFKD�

\ )C�QEB�C>@FIFQV�FP�KLQ�OBAR@BA�TFQEFK����JFKRQBP��QEB�0*-�AFPM>Q@EBO�LOABOP�>�IL>A�ARJM�QL
OBAR@B�QEB�>@QR>I�CILT�LK�QEB�C>@FIFQV�QL�?B�BNR>I�QL�LO�?BILT�QEB�34%�O>QFKD�

\ 7EBK�>�QO>KPJFPPFLK�C>@FIFQV�FP�IL>ABA�>?LSB�QEB�IL>A�ARJM�O>QFKD��QEB�0*-�AFPM>Q@EBO�LO
4O>KPJFPPFLK�/TKBO�LK�QEB�OB@BFSFKD�BKA�LC�QEB�LSBOIL>ABA�C>@FIFQV��E>P�RM�QL�>�J>UFJRJ
LC�CFSB�JFKRQBP�QL�>K>IVWB�>KA�OBIFBSB�QEB�LSBOIL>A��)C�KLQ�OBAR@BA�QL�BNR>I�QL�LO�?BILT�QEB
34%�O>QFKD�>Q�QEB�BKA�LC�CFSB�JFKRQBP��QEB�0*-�AFPM>Q@EBO�LOABOP�>�IL>A�ARJM�QL�OBIFBSB�QEB
C>@FIFQV�

\ 4EB�0*-�AFPM>Q@EBO�MOLJMQIV�FKCLOJP�QEB�4O>KPJFPPFLK�/TKBO�AFPM>Q@EBO�LC�>KV�LSBOIL>AP
QE>Q�E>SB�L@@ROOBA�>KA�@LOOB@QFSB�>@QFLKP�?BFKD�Q>HBK�

PJM Member Actions

\ 4EB�4O>KPJFPPFLK�/TKBO�AFPM>Q@EBOP�MOLJMQIV�FKCLOJ�QEB�0*-�AFPM>Q@EBO�LC�>KV�LSBOIL>AP
QE>Q�E>SB�L@@ROOBA�>KA�@LOOB@QFSB�>@QFLKP�?BFKD�Q>HBK�

\ 4EB�4O>KPJFPPFLK�/TKBO�AFPM>Q@EBOP�AL�KLQ�LMBK�>KV�LSBOIL>ABA�QO>KPJFPPFLK��FK@IRAFKD
FKQBO?>I>K@FKD�>OB>�>KA�FKQO>?>I>K@FKD�>OB>�@FO@RFQP��RKABO�AFPQRO?>K@B�@LKAFQFLKP�RKIBPP
MOBPQRAFBA�LO�MOB>OO>KDBA�CLO�PMB@FCF@�@LKQFKDBK@FBP�

)C�>K�LSBOIL>ABA�QO>KPCLOJBO�LO�@>?IB�@>KKLQ�?B�OBIFBSBA�?V�>MMIVFKD�QEB�MOBSFLRP�@OFQBOF>��QEB
,##�AFPM>Q@EBO�@>K�LMBK�QEB�C>@FIFQV��TEFIB�Q>HFKD�FKQL�>@@LRKQ�QEB�PVPQBJ�@LKAFQFLKP�>KA�QEB
OBPRIQFKD�@LKPBNRBK@BP��SBOPRP�QEB�@LKPBNRBK@BP�LC�E>SFKD�QEB�C>@FIFQV�C>FI�>KA�FK@RO�A>J>DB�

5.4.4 Generation Redispatch (Non-Market Facilities)
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Exhibit 12: PJM Instantaneous Reserve Check Terms and Relationships
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Exhibit 13: Definitions of PJM Instantaneous Reserve Check Terms
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Note:
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Exhibit 14: Sample Completed Instantaneous Reserve Check Company Unit Data
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IRC Form Data Entry Guide
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C>@FIFQV�O>QFKD��3R?PBNRBKQ�243#%$�@>PBP�TFII�@LKQFKRB�QL�@LKQOLI�QL�QEFP�MBO@BKQ>DB��RPR>IIV
��`����MBO@BKQ�LC�C>@FIFQV�O>QFKD��RKQFI�QEB�QEOBPELIA�FP�@E>KDBA�LO�@LKPQO>FKQ�@ILPBA�?V�QEB�0*-
AFPM>Q@EBO�

0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP
!QQ>@EJBKQ�"��4O>KPJFPPFLK�#LKPQO>FKQ�#LKQOLI�'RFABIFKBP
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��
��)2)6��
��)2)6 %8-32� )�(-74%8',%8-32� )�(-74%8',

0*-��MOFLO�QL�FKFQF>QFKD�OBAFPM>Q@E��OBSFBTP�>S>FI>?IB�@LKQOLIIFKD�>@QFLKP�>KA�QEB�AFPQOF?RQFLK
C>@QLO�BCCB@Q�LK�QEB�LSBOIL>ABA�C>@FIFQV��0*-�>IPL�@LKPFABOP�TEBQEBO�QEBOB�>OB�PRCCF@FBKQ
OBPLRO@BP�>S>FI>?IB�QL�@LKQOLI�QO>KPJFPPFLK�C>@FIFQFBP�TFQEFK�>@@BMQ>?IB�IFJFQP�

4EB�243#%$�PLCQT>OB�@LKQFKRBP�QL�JLKFQLO�MOLGB@QBA�CILTP�LK�@LKPQO>FKBA�C>@FIFQFBP�>KA�PBKAP
O>JMIFJFQBA�PBQ�MLFKQP�QL�LMQFJFWB�OBAFPM>Q@E�CLO�@LKPQO>FKQ�@LKQOLI�QL�QEB�ABPFDK>QBA�QEOBPELIA�
4EB�BIFDF?FIFQV�LC�OBPLRO@BP�QL�PBQ�,L@>QFLK>I�->ODFK>I�0OF@B�FP�ABQBOJFKBA�FK�QEB�,L@>QFLK>I�0OF@B
#>I@RI>QLO��,0#��OBCBOBK@B�PB@QFLK�-���PB@QFLK�����J>OHBQ�@IB>OFKD�BKDFKB�COLJ�QEB�PBQ�LC�MLLI
P@EBARIBA�LKIFKB�AFPM>Q@E>?IB�OBPLRO@BP�

Contingency Operations: 0*-�TFII�FKFQF>QB�LCC@LPQ�FC�OB>PLK>?IB�@LKQOLIIFKD�>@QFLKP�>OB
>S>FI>?IB�TFQE�>K�FJM>@Q�BCCB@Q�DBKBO>IIV�DOB>QBO�QE>K���MBO@BKQ��/K@B�LCC@LPQ�FP�FKFQF>QBA�
243#%$�QLLIP�TFII�OBAFPM>Q@E�DBKBO>QFLK�?>PBA�LK�ALII>OMBOJBD>T>QQ�BCCB@Q�
@LKPFABOFKD�>II�LKIFKB�CIBUF?IB�RKFQP�TFQE�>K�FJM>@Q�LC�DOB>QBO�QE>K�WBOL�MBO@BKQ�RKIBPP�>
PMB@FCF@�FJM>@Q�QEOBPELIA�FP�ABCFKBA�CLO�QEB�LCC@LPQ�>@QFLK��0*-�PQ>CC�E>P�QEB�>?FIFQV�QL
>AGRPQ�QEB�@LKQOLIIFKD�MBO@BKQ>DB�LK�>K�FKAFSFAR>I�@LKPQO>FKQ�?>PFP��0*-�TFII�FKFQF>QB�>�0LPQ
#LKQFKDBK@V�,L@>I�,L>A�2BIFBC�7>OKFKD�!@QFLK�FC�MLPQ@LKQFKDBK@V�CILTP�BU@BBA
ABPFDK>QBA�O>QFKDP�>KA�FKPRCCF@FBKQ�OBPLRO@BP�>OB�>S>FI>?IB�QL�@LKQOLI�QEB�LSBOIL>ABA
C>@FIFQFBP�

��

Normal/Actual Overload: )K�DBKBO>I��0*-�FKFQF>QBP�LCC@LPQ�>KA�RQFIFWBP�@LKQOLIIFKD�>@QFLKP
DOB>QBO�QE>K���MBO@BKQ�FJM>@Q��ELTBSBO��PFK@B�>K�>@QR>I�LSBOIL>A�@>RPBP�OB>IQFJB
BNRFMJBKQ�ABDO>A>QFLK�LK�QEB�>CCB@QBA�C>@FIFQV��0*-�TFII�IL>A�DBKBO>QFLK�TFQE�>K�FJM>@Q
BCCB@Q�LC�IBPP�QE>K���MBO@BKQ��/K@B�LCC@LPQ�FP�FKFQF>QBA��QEB�243#%$�QLLI�TFII�OBAFPM>Q@E
DBKBO>QFLK�?>PBA�LK�ALII>OMBOJBD>T>QQ�BCCB@Q��@LKPFABOFKD�>II�LKIFKB�CIBUF?IB�RKFQP�TFQE
>K�FJM>@Q�LC���MBO@BKQ�LO�DOB>QBO��0*-�PQ>CC�E>P�QEB�>?FIFQV�QL�>AGRPQ�QEB�@LKQOLIIFKD
MBO@BKQ>DB�LK�>K�FKAFSFAR>I�@LKPQO>FKQ�?>PFP�

��

0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP
!QQ>@EJBKQ�"��4O>KPJFPPFLK�#LKPQO>FKQ�#LKQOLI�'RFABIFKBP
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Note:
1: )K�LOABO�QL�BKPROB�OBPLRO@BP�AL�KLQ�CLO@B�BJBODBK@V�MOL@BAROBP��QEBV�JRPQ�?B
AFPM>Q@E>?IB��$FPM>Q@E>?IB�'BKBO>QFLK	�FK�QEB�O>KDB�?BQTBBK�QEB�DOB>QBO�LC�QEB�OBPLRO@BeP
MEVPF@>I�JFKFJRJ�LMBO>QFKD�IBSBI�LO�#>M>@FQV�)KQBO@LKKB@QFLK�2FDEQP��#)2	�>KA�->UFJRJ
&>@FIFQV�/RQMRQ��-&/	��F�B���QEB�CFUBA�DBKBO>QFLK�CI>D�JRPQ�KLQ�?B�PBIB@QBA	�

2: 2BPLRO@BP�J>V�KLQ�PR?JFQ�>K�%@LKLJF@�-FKFJRJ�QE>Q�BU@BBAP�QEB�DOB>QBO�LC�QEB
OBPLRO@BeP�MEVPF@>I�JFKFJRJ�LMBO>QFKD�IBSBI�LO�QEB�IBSBI�LC�QEBFO�#>M>@FQV�)KQBO@LKKB@QFLK
2FDEQP��#)2	�FK�QEB�OB>IQFJB�BKBODV�J>OHBQ��4EFP�OBPQOF@QFLK�ALBP�KLQ�>MMIV�QL�QEB�A>V>EB>A
J>OHBQ�

3: !K�)KQBOJFQQBKQ�LO�(V?OFA�2BPLRO@BeP�%@LKLJF@�-FKFJRJ�PE>II�OBMOBPBKQ�QEB�ILTBPQ
LMBO>QFKD�-7�MLFKQ�LC�QEB�OBPLRO@B�

4: !K�)KQBOJFQQBKQ�LO�(V?OFA�2BPLRO@BeP�%JBODBK@V�-FKFJRJ�PELRIA�?B�PBQ�QL���

5: 4EB�LRQMRQ�LC�>�(V?OFA�2BPLRO@B�PELRIA�>@EFBSB�FQP�AFPM>Q@E�MLFKQ�TFQEFK���JFKRQBP�LO
@LKPFPQBKQ�TFQE�QEB�OBPLRO@B�P�O>JM�O>QB�?FA��0*-�PELRIA�?B�KLQFCFBA�FC�QEB�OBPMLKPB�QFJB�FP
BUMB@QBA�QL�BU@BBA���JFKRQBP

6: 4EB�LMBO>QLO�LC�>�(V?OFA�2BPLRO@B�QE>Q�FP�AFPM>Q@E>?IB�JRPQ�FKAF@>QB�QL�0*-�QEB�ELROP�CLO
TEF@E�QEB�MI>KQ�FP�LMBO>QFKD�FK��FKQBOJFQQBKQLKIV��JLAB��AROFKD�TEF@E�QFJB�QEB�?>QQBOV�FP�KLQ
MOLSFAFKD�MLTBO�CLO�QEB�MROMLPB�LC�J>FKQ>FKFKD�EV?OFA�LRQMRQ�@LKPFPQBKQ�TFQE�0*-�AFPM>Q@E�
$FPM>Q@E>?IB�(V?OFA�2BPLRO@BP�JRPQ�CLIILT�AFPM>Q@E�FK�?LQE��FKQBOJFQQBKQLKIV��JLAB�>KA�>II
LQEBO�EV?OFA�JLABP�

7: $ROFKD�#LKPQO>FKBA�/MBO>QFLKP��OBPLRO@BP�TFII�?B�OBAFPM>Q@EBA�@LPQ�BCCB@QFSBIV�?>PBA�LK
QEBFO�?FA�M>O>JBQBOP�

8: 4EB�@LPQBCCB@QFSB�OBAFPM>Q@E����-7�BCCB@Q	�L?GB@QFSB�FP�QL�JFKFJFWB�QEB�CRK@QFLK�;�#ROOBKQ
$FPM>Q@E�2>QB�`�5KFQ�"FA	�f�5KFQ�'BKBO>QFLK�3EFCQ�&>@QLO	<�

9: 4EB�RKFQ�ABC>RIQ�@LPQ�MOF@B�?FA�TFII�?B�>PPRJBA�QL�?B���RKIBPP�MOLSFABA�SF>�->OHBQP
'>QBT>V�

10: )KQBOJFQQBKQ�OBPLRO@B�@ROQ>FIJBKQ�PELRIA�?B�>@EFBSBA�TFQEFK����JFKRQBP�LO�@LKPFPQBKQ�TFQE
QEB�OBPLRO@BP�O>JM�O>QB�?FA��0*-�PELRIA�?B�KLQFCFBA�FC�@ROQ>FIJBKQ�FP�BUMB@QBA�QL�BU@BBA���
JFKRQBP�

PJM Member Actions

\ 'BKBO>QFLK�AFPM>Q@EBOP�BKPROB�QEBFO�RKFQP�>OB�CLIILTFKD�0*-�B@LKLJF@�?>PB�MLFKQP�QL
%@LKLJF@�-FKFJRJ�LRQMRQ�

0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP
!QQ>@EJBKQ�"��4O>KPJFPPFLK�#LKPQO>FKQ�#LKQOLI�'RFABIFKBP
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\ 7FKA�LO�3LI>O�'BKBO>QLO�/MBO>QLOP�TFII�>AGRPQ�#LKQOLI�3VPQBJP�LO�J>KR>IIV�>AGRPQ
OBPLRO@B�LRQMRQ�QL�>@EFBSB�QEB�ABPFOBA�243#%$�?>PBMLFKQ�

�����2%0=>-2+�%2(��3286�����2%0=>-2+�%2(��3286300-2+��32��%6/300-2+��32��%6/)8���!��)8���!�� %'-0-8-)7%'-0-8-)7

Background:
0*-�FP�OBPMLKPF?IB�CLO�JLKFQLOFKD�"RIH�%IB@QOF@�3VPQBJ��"%3	�C>@FIFQFBP��ABCFKBA�>P�

\ !II�����H6�>KA�>?LSB�KLKO>AF>I�QO>KPJFPPFLK�IFKBP

\ !II�KLKO>AF>I�QO>KPCLOJBOP�TFQE�>�EFDEPFAB�SLIQ>DB�LC�����H6�>KA�>?LSB

\ )KAFSFAR>I�DBKBO>QFLK�OBPLRO@BP�I>ODBO�QE>K����-6!�LO�>�DBKBO>QFLK�MI>KQ�TFQE�>DDOBD>QB
@>M>@FQV�DOB>QBO�QE>K����-6!�QE>Q�FP�@LKKB@QBA�SF>�>�PQBMRM�QO>KPCLOJBO�QL�C>@FIFQFBP
LMBO>QBA�>Q�SLIQ>DBP�LC�����H6�LO�EFDEBO

\ ,FKBP�LMBO>QBA�>Q�SLIQ>DBP�LC�����H6�LO�EFDEBO

\ 4O>KPCLOJBOP��LQEBO�QE>K�DBKBO>QLO�PQBMRM	�TFQE�?LQE�MOFJ>OV�>KA�PB@LKA>OV�TFKAFKDP�LC
����H6�LO�EFDEBO

\ !PPL@F>QBA�>RUFIF>OV�>KA�MOLQB@QFLK�>KA�@LKQOLI�PVPQBJ�BNRFMJBKQ�QE>Q�@LRIA�>RQLJ>QF@>IIV
QOFM�>�"%3�C>@FIFQV��FKABMBKABKQ�LC�QEB�MOLQB@QFLK�>KA�@LKQOLI�BNRFMJBKQeP�SLIQ>DB�IBSBI

!�MLOQFLK�LC�QEB�"%3�C>@FIFQFBP�>OB�@LKPFABOBA�KLKJ>OHBQ�"%3�C>@FIFQFBP�>KA�TFII�?B�@LKQOLIIBA�FK
>�J>KKBO�AFCCBOBKQ�QE>K�J>OHBQ�"%3�C>@FIFQFBP�Controlling actions for non-market BES
facilities will be coordinated with the Transmission Owner and will not be permitted to
set LMP �

Procedure:

B.3.1 Outage Approval Process for BES Facilities
2BIF>?FIFQV�%KDFKBBOP�TFII�BS>IR>QB�>KA�>MMOLSB�QO>KPJFPPFLK�LRQ>DBP�@LKPFPQBKQ�TFQE�QEB�0*-
->KR>I�����4O>KPJFPPFLK�/MBO>QFLKP��>KA�0*-�->KR>I�����/MBO>QFLKP�0I>KKFKD��BKPROFKD
OBIF>?FIFQV�FP�J>FKQ>FKBA�LK�>II�"%3�C>@FIFQFBP�

B.3.2 Outage Approval Process for Non-Market BES Facilities
!AAFQFLK>I�@LLOAFK>QFLK�J>V�?B�OBNRFOBA�TFQE�QEB�4O>KPJFPPFLK�/TKBO��4/	�CLO�KLKJ>OHBQ�"%3
C>@FIFQFBP�QL�BKPROB�@LKQFKDBK@V�OBPRIQP�>OB�@LKPFPQBKQ�FK�OB>IQFJB�LMBO>QFLKP�

\ &LO�MI>KKBA�LRQ>DBP��QEB�AFCCBOBK@BP�FK�@LKQFKDBK@V�>K>IVPFP�OBPRIQP�PELRIA�?B�O>QFLK>IFWBA
FK�>AS>K@B�>KA�FKPQOR@QFLK�MOLSFABA�QL�OB>IQFJB�LMBO>QFLKP�>P�QL�TEF@E�%-3�>K>IVPFP�FP
JLOB�>@@RO>QB��0*-�LO�4/	�

\ !K�LMBO>QFKD�MI>K�PE>II�?B�>DOBBA�RMLK�FK�>AS>K@B��TEF@E�J>V�OBNRFOB�QEB�>AS>K@BA
P@EBARIFKD�LC�ILKDIB>AQFJB�DBKBO>QFLK�>Q�QEB�BUMBKPB�LC�QEB�4O>KPJFPPFLK�/TKBO�

0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP
!QQ>@EJBKQ�"��4O>KPJFPPFLK�#LKPQO>FKQ�#LKQOLI�'RFABIFKBP
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\ 4EB�>DOBBA�RMLK�@LKQOLIIFKD�>@QFLKP�PELRIA�?B�AL@RJBKQBA�>KA�@LJJRKF@>QBA�QL�0*-
>KA�4/�LO�'BKBO>QFLK�/TKBO��'/	�AFPM>Q@EBOP�

\ 5KABO�@BOQ>FK�@LKAFQFLKP��>�DBKBO>QLO�J>V�SFLI>QB�'BKBO>QLO�3QBMRM�4O>KPCLOJBO��'35	
IFJFQP�RMLK�QEB�ILPP�LC�>KLQEBO�C>@FIFQV��!�DBKBO>QLO�TFII�?B�MBOJFQQBA�QL�LMBO>QB�>?LSB�QEBFO
BJBODBK@V�IFJFQP�PL�ILKD�>P�>�MLPQ@LKQFKDBK@V�OBAR@QFLK�MI>K�E>P�?BBK�>DOBBA�RMLK�
0OB@LKQFKDBK@V�OBAR@QFLKP�TLRIA�?B�OBNRFOBA�FK�QEB�>?PBK@B�LC�>K�>DOBBARMLK�MI>K�

B.3.3 Resolving Modeling Differences
0OFLO�QL�FJMIBJBKQFKD�@LKQOLIIFKD�>@QFLKP�QL�@LKQOLI�CILTP�TFQEFK�IFJFQ�@OFQBOF>��0*-�AFPM>Q@E
@LJM>OBP�0*-�%-3�3B@ROFQV�!K>IVPFP�OBPRIQP�TFQE�4O>KPJFPPFLK�/TKBOPe�%-3�3B@ROFQV
!K>IVPFP�OBPRIQP��0OB@LKQFKDBK@V�>KA�MLPQ@LKQFKDBK@V�CILTP�>KA�O>QFKDP�>OB�@LJM>OBA��)C�>
AFCCBOBK@B�BUFPQP�?BQTBBK�0*-�>KA�4O>KPJFPPFLK�/TKBO�3B@ROFQV�!K>IVPFP�OBPRIQP��0*-�TFII
LMBO>QB�QL�QEB�JLPQ�@LKPBOS>QFSB�OBPRIQP�RKQFI�QEB�AFCCBOBK@B�@>K�?B�O>QFLK>IFWBA��&LO�MI>KKBA
LRQ>DBP��QEB�AFCCBOBK@BP�PELRIA�?B�O>QFLK>IFWBA�FK�>AS>K@B�>KA�FKPQOR@QFLK�MOLSFABA�QL�OB>IQFJB
LMBO>QFLKP��&LO�PFQR>QFLKP�TEBOB�AFCCBOBK@BP�TBOB�KLQ�OBPLISBA�FK�>AS>K@B��>KA�FC�QEB�AFCCBOBK@B
FP�PFDKFCF@>KQ��QEB�CLIILTFKD�DRFABP�TFII�?B�CLIILTBA�QL�NRF@HIV�OBPLISB�QEB�AFCCBOBK@B�

\ 0*-�>KA�4O>KPJFPPFLK�/TKBO�FABKQFCV�JLABIFKD�FPPRB�>KA�LMBO>QB�QL�QEB�JLPQ
@LKPBOS>QFSB�PLIRQFLK�

\ 0*-�FKSBPQFD>QBP�JLABIFKD�FPPRB�>KA�>QQBJMQP�QL�OBPLISB�TFQEFK�LKB�ELRO��4EFP�J>V�FKSLISB
SBOFCF@>QFLK�LC�AFPQOF?RQFLK�C>@QLOP�RPFKD�3B>PLK>I�033�%�IL>A�CILT�@>PB�

\ )C�>�AFP@OBM>K@V�FP�DOB>QBO�QE>K���MBO@BKQ�>KA�BUMB@QBA�QL�I>PQ�QTL�ELROP��0*-�$FPM>Q@E
TFII�@LKQ>@Q�0*-�PRMMLOQ�PQ>CC�>KA�OBNRBPQ�4O>KPJFPPFLK�/TKBO�QL�@LKQ>@Q�PRMMLOQ�PQ>CC�

\ 0*-�>KA�4O>KPJFPPFLK�/TKBO�LK@>II�PRMMLOQ�PQ>CC�TFII�TLOH�QLT>OA�OBPLISFKD�JLABIFKD
AFCCBOBK@B�

\ 0*-�>KA�4O>KPJFPPFLK�/TKBO�>DOBB�QL�ABCBO�QL�QEB�JLPQ�>@@RO>QB�>K>IVPFP�FK�IFBR�LC
LMBO>QFKD�QL�QEB�JLPQ�@LKPBOS>QFSB�OBPRIQP��TEBK�QEB�AFCCBOBK@B�FP�RKABOPQLLA�LO�OBPLISBA�

\ 0*-�>KA�4O>KPJFPPFLK�/TKBO�PRMMLOQ�PQ>CC�>QQBJMQ�QL�@LOOB@Q�JLABIFKD�AFCCBOBK@BP�TFQEFK
���ELROP�

B.3.4 Real-Time Controlling Actions
2B>IQFJB�@LKQOLIIFKD�>@QFLKP�CLO�KLKJ>OHBQ�"%3�C>@FIFQFBP�>OB�MOFLOFQFWBA�>P�CLIILTP�

.LK@LPQ�JB>PROBP��FK@IRAFKD�

0!2�>AGRPQJBKQP>�

4O>KPCLOJBO�Q>M�>AGRPQJBKQP?�

-6!2�>AGRPQJBKQP@�

3TFQ@EFKD�@>M>@FQLOP�OB>@QLOP�FK�LRQ�LC�PBOSF@BA�

3TFQ@EFKD�QO>KPJFPPFLK�C>@FIFQFBP�FK�LRQLCPBOSF@BB�

#ROQ>FIFKD�QO>KP>@QFLKP�b.LQ7FIIFKDQL0>Vc�@LKDBPQFLKC�

��

0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP
!QQ>@EJBKQ�"��4O>KPJFPPFLK�#LKPQO>FKQ�#LKQOLI�'RFABIFKBP
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B.3.5 Maintaining System Reliability
0*-�FP�OBNRFOBA�QL�BKPROB�PVPQBJ�OBIF>?FIFQV�FP�J>FKQ>FKBA��BKPROFKD�QEBOB�FP�>K�LMBO>QFKD�MI>K
CLO�>II�"%3�C>@FIFQFBP��)C�0*-�LO�>�4/�>K>IVPFP�FKAF@>QBP�QE>Q�>�MI>KKBA�C>@FIFQV�LRQ>DB�TLRIA�OBPRIQ
FK�KLK@LKSBODBA�@LKQFKDBK@FBP��MLPQ@LKQFKDBK@V�SLIQ>DBP�?BILT�,L>A�$RJM�SLIQ>DB�IFJFQP�
MLPQ@LKQFKDBK@V�SLIQ>DB�AOLM�SFLI>QFLKP��>@QR>I�SLIQ>DBP�?BILT�KLOJ>I�IFJFQP�LO�>@QR>I�CILTP�FK
BU@BPP�LC�KLOJ>I�O>QFKDP�>CQBO�>II�KLK@LPQ�JB>PROBP�>OB�BUE>RPQBA��QEB�4/�TFII�?B�OBNRFOBA�QL
P@EBARIB�DBKBO>QFLK�LO�@>K@BI�QEBFO�MI>KKBA�LRQ>DB�

&>@FIFQFBP�FK�QEB�MLPQBA�FKCLOJ>QFLK�@>K�?B�ABPFDK>QBA�

\ b5KJLKFQLOBAc�LO�b.LQ�-LKFQLOBA�c�TEF@E�>MMIFBP�QL�C>@FIFQFBP�QE>Q�J>V��LO�J>V�KLQ��?B
JLABIBA�FK�QEB�0*-�%-3��.L�PFDKFCF@>KQ�FJM>@Q�LK�PVPQBJ�IL>AFKD�FP�BUMB@QBA�QL�OBPRIQ
COLJ�LRQ>DBP�LK�QEBPB�C>@FIFQFBP��0*-eP�%-3�ALBP�KLQ�J>FKQ>FK�O>QFKDP�IFJFQP�CLO�QEBPB
C>@FIFQFBP�

\ b0*-�->OHBQ�c�TEF@E�FKAF@>QBP�QE>Q�QEB�C>@FIFQV�FP�FKQBOK>I�QL�0*-�>KA�FP�RKABO�@LKDBPQFLK
J>K>DBJBKQ��)C�>@QR>I�LO�MLPQ@LKQFKDBK@V�SFLI>QFLKP�L@@RO�LK�QEBPB�C>@FIFQFBP��LMBO>QLOP
CLIILT�>MMOLMOF>QB�MOL@BAROBP�FK@IRAFKD�J>OHBQ�OBAFPM>Q@E�QL�OBJBAF>QB�MOL?IBJP��0*-eP
%-3�J>FKQ>FKP�O>QFKDP�IFJFQP�CLO�QEBPB�C>@FIFQFBP�
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Data Storage
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Frequency Bias Setting
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&23�&LOJ����LO�0*-eP�MOLO>QB�PE>OB�LC�QEB�FKQBO@LKKB@QFLK�JFKFJRJ�>P�ABQBOJFKBA�?V�QEB
%2/�

PJM Bias Review

5PFKD�%>PQBOK�)KQBO@LKKB@QFLK�COBNRBK@V�BSBKQP�PBIB@QBA�>KA�AFPQOF?RQBA�?V�.%2#��0*-
OBSFBTP�FQP�&OBNRBK@V�"F>P�3BQQFKD�>KA�PR?JFQP�FQ�QL�.%2#�?V�QEB�ARB�A>QB�LC�B>@E�VB>O�>KA�OB
@>I@RI>QBP�FQP�PBQQFKD�QL�OBCIB@Q�>KV�@E>KDB�FK�QEB�COBNRBK@V�OBPMLKPB�LC�QEB�">I>K@FKD�!RQELOFQV
!OB>��0*-�TFII�RMA>QB�QEB�&OBNRBK@V�"F>P�3BQQFKD�LK�!MOFI���LC�B>@E�VB>O��LO�>P�AFOB@QBA�?V
.%2#�

PJM Performance Compliance Department Review

$>FIV�OBSFBT�LC�!#%�FKMRQP�FP�MBOCLOJBA�?V�0*-�P�0BOCLOJ>K@B�#LJMIF>K@B�$BM>OQJBKQ�QL
AL@RJBKQ�>KV�JFPPFKD�LO�FKS>IFA�A>Q>�NR>IFQV�S>IRBP�LC�!#%�LO�COBNRBK@V�CLO�CFK>I�ABQBOJFK>QFLK
LC�#03�>KA�">I>K@FKD�!RQELOFQV�!OB>�#LKQOLI�%OOLO�,FJFQ��"!!,	�OBMLOQFKD�S>IRBP�

0*-�@>I@RI>QBP��SF>�OBMLOQP��J>KV�S>OF>QFLKP�LC�QEB�JFKRQB�A>Q>�QL�L?Q>FK�#LKQOLI�0BOCLOJ>K@B
3Q>KA>OA��#03	�>SBO>DB�S>IRBP�>KA�ORKKFKD�?>I>K@BP�>KA�"!!,�>P�TBII�>P�0*-�@LOMLO>QB
DL>IP�OBI>QBA�QL�QEB�"!!,�PQ>KA>OAP�

1R>OQBOIV�$FPQRO?>K@B�#LKQOLI�3Q>KA>OA��$#3	�OBMLOQFKD��*>KR>OV��!MOFI��*RIV��>KA�/@QL?BO�CLO
QEB�MOBSFLRP�NR>OQBO	��4EB�CLIILTFKD�A>Q>�FP�OBMLOQBA�SLIRKQ>OFIV�QL�QEB�.%2#�2BPLRO@BP
3R?@LJJFQQBB��23	

\ .RJ?BO�LC�2BMLOQ>?IB�">I>K@FKD�#LKQFKDBK@V�%SBKQP��2"#%	

\ .RJ?BO�LC�2"#%P�OB@LSBOBA

\ .RJ?BO�LC�2"#%P�DOB>QBO�QE>K�FQP�-LPQ�3BSBOB�3FKDIB�#LKQFKDBK@V��-33#	

\ .RJ?BO�LC�2"#%P�DOB>QBO�QE>K�FQP�-33#�OB@LSBOBA

\ .RJ?BO�LC�2"#%P�TFQE�>K�BUQBKABA�#LKQFKDBK@V�%SBKQ�2B@LSBOV�0BOFLA

\ .RJ?BO�LC�2"#%P�TFQE�>K�BUQBKABA�#LKQFKDBK@V�%SBKQ�2B@LSBOV�0BOFLA�OB@LSBOBA

\ ->UFJRJ�BUQBKPFLK�LC�QEB�#LKQFKDBK@V�%SBKQ�2B@LSBOV�0BOFLA

\ .RJ?BO�LC�2"#%P�TFQE�>K�BUQBKABA�#LKQFKDBK@V�2BPBOSB�2BPQLO>QFLK�0BOFLA

\ .RJ?BO�LC�2"#%P�TFQE�>K�BUQBKABA�#LKQFKDBK@V�2BPBOSB�2BPQLO>QFLK�0BOFLA�OB@LSBOBA

\ ->UFJRJ�BUQBKPFLK�LC�QEB�#LKQFKDBK@V�2BPBOSB�2BPQLO>QFLK�0BOFLA

0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP
!QQ>@EJBKQ�%��0*-�2BMLOQFKD�LC�.%2#�"!,�3Q>KA>OA

2BSFPFLK������%CCB@QFSB�$>QB�������������0*-�]����� ��
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4EB�.%2#�'ILPP>OV�LC�4BOJP�ABCFKBP�>�$VK>JF@�4O>KPCBO1 ;F<�>P�b4EB�MOLSFPFLK�LC�QEB�OB>IQFJB
JLKFQLOFKD��QBIBJBQBOFKD��@LJMRQBO�PLCQT>OB��E>OAT>OB��@LJJRKF@>QFLKP��BKDFKBBOFKD��BKBODV
>@@LRKQFKD��FK@IRAFKD�FK>ASBOQBKQ�FKQBO@E>KDB	�>KA�>AJFKFPQO>QFLK�OBNRFOBA�QL�BIB@QOLKF@>IIV
JLSB�>II�LO�>�MLOQFLK�LC�QEB�OB>I�BKBODV�PBOSF@BP�>PPL@F>QBA�TFQE�>�DBKBO>QLO�LO�IL>A�LRQ�LC�LKB
">I>K@FKD�!RQELOFQV�!OB>�FKQL�>KLQEBO�c�$VK>JF@�4O>KPCBOP�FK@IRABP�?LQE�$VK>JF@�3@EBARIBP
>KA�0PBRAL4FBP��TEF@E�>OB�CROQEBO�ABCFKBA�?BILT�

4EB�.%2#�'ILPP>OV�LC�4BOJP�ABCFKBP�>�$VK>JF@�)KQBO@E>KDB�3@EBARIB�LO�$VK>JF@�3@EBARIB
;F<�>P��b!�QFJBS>OVFKD�BKBODV�QO>KPCBO�QE>Q�FP�RMA>QBA�FK�OB>IQFJB�>KA�FK@IRABA�FK�QEB�3@EBARIBA
.BQ�)KQBO@E>KDB��.)3	�QBOJ�FK�QEB�P>JB�J>KKBO�>P�>K�)KQBO@E>KDB�3@EBARIB�FK�QEB�>CCB@QBA
">I>K@FKD�!RQELOFQFBPe�@LKQOLI�!#%�BNR>QFLKP��LO�>IQBOK>QB�@LKQOLI�MOL@BPPBP	�c

4EB�.%2#�'ILPP>OV�LC�4BOJP�ABCFKBP�>�0PBRAL4FB�;F<�>P��b!�QFJBS>OVFKD�BKBODV�QO>KPCBO�QE>Q
FP�RMA>QBA�FK�OB>IQFJB�>KA�FK@IRABA�FK�QEB�!@QR>I�.BQ�)KQBO@E>KDB�QBOJ��.)!	�FK�QEB�P>JB
J>KKBO�>P�>�4FB�,FKB�FK�QEB�>CCB@QBA�">I>K@FKD�!RQELOFQFBPe�@LKQOLI�!#%�BNR>QFLKP��LO�>IQBOK>QB
@LKQOLI�MOL@BPPBP	�c

4EB�J>GLO�AFCCBOBK@B�?BQTBBK�>�$VK>JF@�3@EBARIB�>KA�>�0PBRAL4FB�FP�ELT�QEBV�>OB
FK@LOMLO>QBA�TFQEFK�>�">I>K@FKD�!RQELOFQVeP�!#%�@>I@RI>QFLK��!�$VK>JF@�3@EBARIB�FP�JLABIBA�>P
>K�b)KQBO@E>KDB�3@EBARIBc�>KA�QEBOBCLOB�FP�PR?GB@Q�QL�.%2#�Q>DDFKD�OBNRFOBJBKQP�;FS<;S<;FU<��!
0PBRAL4FB��JLABIBA�>P�>�bSFOQR>Ic�QFB��FP�>@@LRKQBA�>P�>@QR>I�FKQBO@E>KDB�>KA�OBNRFOBP�>K
>ABNR>QB�IBSBI�LC�JLABIFKD�TFQEFK�QEB�0*-�%KBODV�->K>DBJBKQ�3VPQBJ��%-3	�>KA�->OHBQP
'>QBT>V��!�MPBRALQFBA�OBPLRO@B�FP�@LKPFABOBA�TFQEFK�QEB�!QQ>FKFKD�">I>K@FKD�!RQELOFQV�;F<
JBQBOBA�?LRKA>OV��)K�@LKQO>PQ��>�AVK>JF@>IIV�P@EBARIBA�OBPLRO@B�@LKQFKRBP�QL�?B�TFQEFK�QEB
.>QFSB�">I>K@FKD�!RQELOFQV�;F<�JBQBOBA�?LRKA>OV�TEFIB�MOLSFAFKD�PBOSF@BP�FK�QEB�!QQ>FKFKD
">I>K@FKD�!RQELOFQV�

0PBRAL4FBP�JRPQ�OBDFPQBO�TFQE�QEB�.LOQE�!JBOF@>K�%KBODV�3Q>KA>OAP�"L>OA��.!%3"	�QL�>PPFPQ
TFQE�FKQBOOBDFLK>I�@LKDBPQFLK�J>K>DBJBKQ�MBO�.%2#�3Q>KA>OA�).4�������2���$VK>JF@
4O>KPCBO��>KA�>OB�PQFII�PR?GB@Q�QL�QEB�.%2#�Q>DDFKD�OBNRFOBJBKQP�@LKPFPQBKQ�TFQE�FK�.%2#
3Q>KA>OA�).4�������2��;S<�RKIBPP�QEB�FKCLOJ>QFLK�>?LRQ�QEB�0PBRAL4FB�FP�FK@IRABA�FK

!II�@>MFQ>IFWBA�QBOJP�QE>Q�>OB�KLQ�LQEBOTFPB�ABCFKBA�EBOBFK�LO�FK�QEB�.%2#�DILPP>OV�LC�QBOJP�PE>II
E>SB�QEB�P>JB�JB>KFKD�>P�QEBV�>OB�ABCFKBA�FK�QEB�0*-�/MBK�!@@BPP�4O>KPJFPPFLK�4>OFCC��4>OFCC	�
!JBKABA�>KA�2BPQ>QBA�/MBO>QFKD�!DOBBJBKQ�LC�0*-�)KQBO@LKKB@QFLK��,�,�#���/MBO>QFKD
!DOBBJBKQ	��QEB�2BIF>?FIFQV�!PPRO>K@B�!DOBBJBKQ�!JLKD�,L>A�3BOSFKD�%KQFQFBP�FK�QEB�0*-
2BDFLK��LO�QEB�0*-�->KR>IP�

�

0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP
!QQ>@EJBKQ�&��$VK>JF@�4O>KPCBOP

2BSFPFLK������%CCB@QFSB�$>QB�������������0*-�]����� ��



@LKDBPQFLK�J>K>DBJBKQ�MOL@BAROB�P	�SF>�>K�>IQBOK>QB�JBQELA��4VMF@>IIV��0PBRAL4FBP�>OB�KLQ
Q>DDBA�PFK@B�QEBV�>OB�FK@LOMLO>QBA�FKQL�@LKDBPQFLK�J>K>DBJBKQ�MOL@BAROBP�
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Purpose
4EFP�PB@QFLK�LCCBOP�>AAFQFLK>I�ABQ>FIP�QL�QEB�MOL@BPP�CILT�MBOQ>FKFKD�QL�OBNRBPQFKD�>�$VK>JF@
4O>KPCBO��!II�MOL@BPP�CILT�AL@RJBKQ>QFLK�T>P�TOFQQBK�?>PBA�LK�>K�LMQFJ>I�PFQR>QFLK�>KA�@LRIA
S>OV�MBO�OBNRBPQ��4EB�FKCLOJ>QFLK�IFPQBA�?BILT�FP�FKQBKABA�QL�MOLSFAB�JLOB�FKPFDEQ�>P�QL�ELT
$VK>JF@�4O>KPCBO�OBNRBPQP�>OB�MOL@BPPBA�

Submitting Requests
!II�OBNRBPQP�JRPQ�?B�@LJMIBQB�QL�JLSB�CLOT>OA�FK�QEB�MOL@BPP��4EB�OBNRBPQ�CLOJ�@>K�?B�CLRKA
>Q�QEB�CLIILTFKD�IFKH�$VK>JF@�4O>KPCBO�&LOJ��0*-�J>V�OBNRBPQ�>KV�>AAFQFLK>I�FKCLOJ>QFLK
BPPBKQF>I�QL�MOLMBOIV�MOL@BPP�QEB�OBNRBPQ��0*-�TFII�FKCLOJ�PR?JFQQBO�LK@B�0*-�@LKPFABOP�QEB
OBNRBPQ�QL�?B�@LJMIBQB��0IB>PB�KLQB��0*-�TFII�KLQ�@LKPFABO�>�OBNRBPQ�@LJMIBQB�RKQFI�QEB
PR?JFQQBO�E>P�CLOJ>IIV�KLQFCFBA�QEB�.>QFSB�">I>K@FKD�!RQELOFQV�LC�QEB�OBNRBPQ�QL�0PBRAL4FB�>KA
MOLSFABA�0*-�TFQE�BSFABK@B�LC�PR@E�KLQFCF@>QFLK��!AAFQFLK>IIV��>�OBNRBPQ�PELRIA�KLQ�?B�J>AB
RKQFI�QEB�OBPLRO@B�BUFPQP�FK�QEB�.>QFSB�">I>K@FKD�!RQELOFQVeP�MI>KKFKD�NRBRB�

Administrative Fee
/K@B�>�0PBRAL4FB�OBNRBPQ�FP�@LKPFABOBA�@LJMIBQB�?V�0*-��QEB�PR?JFQQBO�TFII�?B�OBNRFOBA�QL
BUB@RQB�>3VPQBJ�-LAFCF@>QFLK�#LPQ�2BFJ?ROPBJBKQ�!DOBBJBKQ��!AAFQFLK>IIV��TFQE�QEB
BUB@RQFLK�LC�QEB�>DOBBJBKQ��QEB�PR?JFQQBO�JRPQ�MOLSFAB�0*-�TFQE�QEB�>AJFKFPQO>QFLK�CBB�>P
ABP@OF?BA�?BCLOB�QEB�MOL@BPP�@>K�JLSB�CLOT>OA�

Pseudo-Tie Approval Process
!II�DBKBO>QLO�0PBRAL4FB�OBNRBPQP��LK@B�QEB�>AJFKFPQO>QFSB�CBB�FP�OB@BFSBA�?V�0*-��JRPQ�DL
QEOLRDE�QEB�0PBRAL4FB�!MMOLS>I�0OL@BPP��4EB�MOL@BPP�@LKPFPQP�LC�MI>KKFKD��JLABIFKD�>KA
J>OHBQP�BIFDF?FIFQV�QBPQP�>KA�@OFQBOF>��!P�B>@E�@OFQBOFLK�FP�BS>IR>QBA��0*-�TFII�FKCLOJ�QEB�PR?JFQQBO
LC�QEB�OBPRIQP��!II�BIFDF?FIFQV�OBNRFOBJBKQP�JRPQ�?B�JBQ�FK�LOABO�CLO�QEB�OBNRBPQ�QL�?B�>MMOLSBA�
%>@E�@OFQBOFLK�FP�ABP@OF?BA�FK�ABQ>FI�?BILT�

Planning Eligibility Criteria
0*-�E>P�BPQ>?IFPEBA�>�MOL@BPP�FK�TEF@E�QEB�PQRAV�LC�DBKBO>QFLK�PBBHFKD�QL�MPBRALQFB�QL�0*-
OBNRFOBP�QEB�OBSFBT�LC�QEB�QO>KPJFPPFLK�MI>KKFKD�PQRAFBP��CLO�QE>Q�MLOQFLK�LC�QEB�PQRAV�@LKAR@QBA
LRQPFAB�LC�QEB�0*-�CLLQMOFKQ��>P�TBII�>P�MOLSFAFKD�>PPFPQ>K@B�QL�QEB�BKQFQV�PBBHFKD�QL�MPBRALQFB
QE>Q�DBKBO>QFLK�FK�QEB�BSBKQ�QE>Q�QEB�QO>KPJFPPFLK�MI>KKFKD�PQRAFBP�>OB�KLQ�>MMOLSBA�>P
PRCCF@FBKQ��4EB�OBSFBT�LC�QEBPB�PQRAFBP�@LKAR@QBA�LRQPFAB�LC�0*-eP�CLLQMOFKQ��?V�0*-��TFII�>IILT
0*-�QL�ABQBOJFKB�FC�QEB�PQRAFBP�MBOCLOJBA�TFII�JBBQ��>OB�PFJFI>O�QL��LO�BU@BBA�QEB�OBNRFOBJBKQP
>PPL@F>QBA�TFQE�QEB�PQRAFBP�LC�DBKBO>QFLK�PBBHFKD�QL�@LKKB@Q�QL�QEB�0*-�CLLQMOFKQ�

0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP
!QQ>@EJBKQ�&��$VK>JF@�4O>KPCBOP

2BSFPFLK������%CCB@QFSB�$>QB�������������0*-�]����� ��

https://www.pjm.com/about-pjm/member-services/dynamic-transfers/form-dynamic-xfer-request.aspx
https://www.pjm.com/-/media/markets-ops/rpm/rpm-auction-info/editable-reimbursement-agreement-for-pseudo-tie.ashx?la=en


4EB�OBNRFOBJBKQ�QL�OBSFBT�QEBPB�PQRAFBP�@LKAR@QBA�LRQPFAB�LC�QEB�0*-�CLLQMOFKQ�>IILTP�0*-�QL
ABQBOJFKB�FC�QE>Q�DBKBO>QFLK�PBBHFKD�QL�MPBRALQFB�QL�0*-�FP�PFJFI>O�FK�FQP�ABIFSBO>?FIFQV��TEBK
@LJM>OFKD�QL�QEB�DBKBO>QFLK�AFOB@QIV�@LKKB@QBA�QL�QEB�0*-�CLLQMOFKQ��>P�FQ�OBI>QBP�QL�QEB�@OFQBOF>
RPBA�QL�QBPQ�QEB�PVPQBJ�>KA�QEB�BUQBKQ�QL�TEF@E�QEB�PVPQBJ�FP�OBFKCLO@BA�CLO�QEB�ABIFSBO>?FIFQV�LC
QE>Q�DBKBO>QFLK�>KA�QEB�PVPQBJ�PROOLRKAFKD�QE>Q�DBKBO>QFLK�

4EB�FKFQF>I�PQRAV�LC�DBKBO>QFLK�FKPFAB�QEB�0*-�CLLQMOFKQ�FP�@LKAR@QBA�RKABO�MOL@BAROBP�>P
LRQIFKBA�FK�0*-�->KR>I���(��.BT�3BOSF@BP�2BNRBPQ�#V@IB�0OL@BPP��RKABO�QEB�0E>PB�)�>KA
0E>PB�))�3VPQBJ�)JM>@Q�3QRAV�OBNRFOBJBKQP�LC�PB@QFLKP�����>KA������>P�TBII�>P�QEB�DBKBO>I
PQRAV�MOL@BAROBP�>P�LRQIFKBA�FK�!QQ>@EJBKQ�#�>KA�!QQ>@EJBKQ�'�LC�0*-�->KR>I���"��0*-
2BDFLK�4O>KPJFPPFLK�0I>KKFKD�0OL@BPP��/KDLFKD�PQRAV�OBNRFOBJBKQP�CLO�QEB�PQRAV�LC�DBKBO>QFLK
FK�QEB�0*-�CLLQMOFKQ�JRPQ�?B�J>FKQ>FKBA�RKABO�QEBPB�P>JB�PQ>KA>OAP�>P�FP�@LKAR@QBA�FK�QEB
>KKR>I�24%0�PQRAFBP�

!KV�BKQFQV�PBBHFKD�QL�MPBRALQFB�>�DBKBO>QFLK�OBPLRO@B�QL�0*-�J>V�@LKPRIQ�TFQE�0*-�QL�OBSFBT
QEB�@OFQBOF>�QL�?B�RQFIFWBA�FK�QEB�QO>KPJFPPFLK�MI>KKFKD�PQRAFBP�TEF@E�J>V�?B�MBOCLOJBA��?V
BKQFQFBP�LRQPFAB�LC�0*-�AROFKD�QEB�@LKAR@Q�LC�OBNRFOBA�QO>KPJFPPFLK�PBOSF@B�PQRAFBP��FK�LOABO�QL
>IILT�0*-�QL�MOLSFAB�@LJJBKQ�>P�QL�QEB�MLQBKQF>I�KBBA�CLO�>AAFQFLK>I�PQRAV�?BVLKA�QELPB
QO>KPJFPPFLK�PBOSF@B�PQRAFBP��)K�LOABO�QL�>IILT�0*-�QL�@LKAR@Q�QEFP�BS>IR>QFLK��QEB�BKQFQV�PBBHFKD
QL�MPBRALQFB�QL�0*-�PE>II�MOLSFAB�QL�0*-�QEB�@OFQBOF>�OBNRFOBJBKQP�RPBA�QL�?LQE�PQRAV�QEB
FKAFSFAR>I�DBKBO>QFLK�QL�?B�MPBRALQFBA�QL��>P�TBII�>P�MOLSFAB�QEB�@OFQBOF>�TEF@E�PE>II�?B�RPBA�LK
>K�LKDLFKD�?>PFP�QL�PQRAV�QEB�PVPQBJ�PROOLRKAFKD�QE>Q�DBKBO>QFLK��4EFP�TFII�>IILT�0*-�QL
BS>IR>QB�?LQE�QEB�@ROOBKQ�MOL@BPP�CLO�PQRAV�>P�TBII�>P�QEB�MOL@BPP�QE>Q�J>V�?B�RPBA�QL�@LKQFKRB
QL�BKPROB�QEB�PVPQBJ�FP�OBFKCLO@BA�>MMOLMOF>QBIV�

!IQBOK>QBIV��FC�QEB�QO>KPJFPPFLK�PBOSF@B�PQRAFBP�E>SB�>IOB>AV�?BBK�@LJMIBQBA��QEB�BKQFQV�PBBHFKD
QL�MPBRALQFB�QL�0*-�J>V�MOLSFAB�QEB�PQRAV�OBMLOQP�TEF@E�AL@RJBKQBA�QEB�PQRAFBP�MBOCLOJBA�QL
DO>KQ�QEB�QO>KPJFPPFLK�PBOSF@B�LK�QELPB�PVPQBJP�LRQPFAB�LC�0*-��0*-�TFII�OBSFBT�QEBPB�PQRAFBP
QL�ABQBOJFKB�FC�LQEBO�PQRAFBP�>OB�OBNRFOBA�FK�LOABO�QL�>IILT�@BOQFCF@>QFLK�LC�QE>Q�FKFQF>I�PQRAV��4EFP
OBSFBT�TFII�BKPROB�QE>Q�QEB�PQRAV�@OFQBOFLK�RPBA�JBBQP��FP�PFJFI>O�QL��LO�BU@BBAP�QEB�OBNRFOBJBKQP
>PPL@F>QBA�TFQE�QEB�PQRAFBP�LC�DBKBO>QFLK�PBBHFKD�QL�@LKKB@Q�QL�QEB�0*-�CLLQMOFKQ��4EB�BKQFQV
PBBHFKD�QL�MPBRALQFB�QL�0*-�JRPQ�>IPL�MOLSFAB�QEB�@OFQBOF>�TEF@E�PE>II�?B�RPBA�LK�>K�LKDLFKD
?>PFP�QL�PQRAV�QEB�PVPQBJ�PROOLRKAFKD�QE>Q�DBKBO>QFLK�

)C�QEB�PQRAFBP�@LKAR@QBA��LO�QE>Q�TFII�?B�@LKAR@QBA��QL�>IILT�QEB�BUQBOK>I�4O>KPJFPPFLK�3BOSF@B
0OLSFABOP�">I>K@FKD�!RQELOFQV�QL�DO>KQ�QO>KPJFPPFLK�PBOSF@B�QL�QEB�BKQFQV�PBBHFKD�QL�MPBRALQFB�QL
0*-��>P�TBII�>P�QEB�PQRAFBP�@LKAR@QBA�QL�BU>JFKB�QEB�PVPQBJ�PROOLRKAFKD�QEB�DBKBO>QFLK�LK�>K
LKDLFKD�?>PFP��JBBQ�QEB�0*-�QO>KPJFPPFLK�MI>KKFKD�@OFQBOF>�OBNRFOBJBKQP��QEBK�KL�>AAFQFLK>I
TLOH�TFII�?B�OBNRFOBA�QL�JBBQ�QEB�QO>KPJFPPFLK�MI>KKFKD�OBNRFOBJBKQP�>PPL@F>QBA�TFQE�QEB
MOL@BPP�QL�MPBRALQFB�DBKBO>QFLK�QL�0*-��>KA�0*-�TFII�MOLSFAB�@BOQFCF@>QFLK�LC�QEFP�

)C�QEB�PQRAFBP�QE>Q�TBOB�@LKAR@QBA��LO�QE>Q�TFII�?B�@LKAR@QBA��AL�KLQ�JBBQ�0*-�@OFQBOF>��QEBK�0*-
PE>II�ABIFKB>QB�TE>Q�QEB�ABCF@FBK@FBP�>OB��PR@E�QE>Q�FC�QEB�ABCF@FBK@FBP�>OB�>IIBSF>QBA��QEBK�0*-
TFII�MOLSFAB�@BOQFCF@>QFLK��)C�QEB�PQRAFBP�QE>Q�TBOB�@LKAR@QBA��LO�QE>Q�TFII�?B�@LKAR@QBA��AL�KLQ

0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP
!QQ>@EJBKQ�&��$VK>JF@�4O>KPCBOP
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JBBQ�QEB�0*-�@OFQBOF>�OBNRFOBJBKQP��QEB�BKQFQV�PBBHFKD�QL�MPBRALQFB�DBKBO>QFLK�QL�0*-�TFII�?B
OBNRFOBA�QL�BKD>DB�>�@LKPRIQ>KQ�QL�MBOCLOJ�PQRAFBP�QL�BKPROB�QE>Q�>II�PQRAFBP��Q>HBK�QLDBQEBO�
@>K�?B�>PPROBA�>P�JBBQFKD�QEB�0*-�@OFQBOF>�OBNRFOBJBKQP��0*-�TFII�KLQ�OBNRFOB�MBOCLOJ>K@B�LC
ARMIF@>QB�PQRAFBP�FK�QEB�BSBKQ�QE>Q�>AAFQFLK>I�PQRAFBP�>OB�QL�?B�MBOCLOJBA�?V�>�@LKPRIQ>KQ�

4EB�BKQFQV�TFPEFKD�QL�MPBRALQFB�QL�0*-�PELRIA�>IPL�RKABOPQ>KA�QE>Q��?BVLKA�>KV�FKFQF>I�PQRAFBP
QL�SBOFCV�QE>Q�QEB�DBKBO>QFLK�FP�ABIFSBO>?IB�QL�0*-�RKABO�QEB�P>JB�@OFQBOF>�RPBA�QL�PQRAV�BUFPQFKD
DBKBO>QFLK�FKQBOK>I�QL�QEB�0*-�CLLQMOFKQ��QEB�BKQFQV�PBBHFKD�QL�MPBRALQFB�DBKBO>QFLK�TFII�?B
OBNRFOBA�QL�@LKQFKRB�QL�ABJLKPQO>QB��LK�>K�LKDLFKD�?>PFP��QE>Q�PQRAFBP�MBOCLOJBA�LK�QEB
PVPQBJ�PROOLRKAFKD�QEB�DBKBO>QFLK�>OB�@LKAR@QBA�FK�>�J>KKBO�PR@E�QE>Q�QEB�0*-�QO>KPJFPPFLK
MI>KKFKD�@OFQBOF>�@LKQFKRBP�QL�?B�RPBA��4EFP�TFII�>D>FK�BKPROB�QE>Q�QEB�PVPQBJ�@>M>?FIFQFBP�>OB
?BFKD�J>FKQ>FKBA�QL�?B�@LKPFPQBKQ�TFQE�QEB�PVPQBJ�@>M>?FIFQFBP�>PPL@F>QBA�TFQE�QEB�DBKBO>QFLK
AFOB@QIV�@LKKB@QBA�QL�0*-�

)K�QEB�BSBKQ�QE>Q�>KV�PQRAV�@LKAR@QBA�QL�@BOQFCV�QEB�QO>KPJFPPFLK�MI>KKFKD�OBNRFOBJBKQP�LC�QEB
PVPQBJP�LRQPFAB�LC�0*-eP�CLLQMOFKQ�FABKQFCFBP�QEB�KBBA�CLO�PVPQBJ�OBFKCLO@BJBKQ�QEOLRDE
AL@RJBKQ>QFLK�LC�>�@LKPQO>FKQ�FK�QEB�PQRAV��QEB�BKQFQV�PBBHFKD�QL�MPBRALQFB�DBKBO>QFLK�QL�0*-
JRPQ�@LJMIBQB�RMDO>ABP�>P�KBBABA�QL�BIFJFK>QB�>KV�@LKPQO>FKQP�FABKQFCFBA�FK�QELPB�PQRAFBP��4EFP
TFII�OBNRFOB�QE>Q�QEB�BKQFQV�PBBHFKD�QL�MPBRALQFB�DBKBO>QFLK�QL�0*-�BKD>DBP�QEB�BUQBOK>I
4O>KPJFPPFLK�3BOSF@B�0OLSFABOP�">I>K@FKD�!RQELOFQV�QL�@LJMIBQB�QEB�OBNRFOBA�RMDO>ABP�>P�TBII
>P�ABJLKPQO>QB�QL�0*-�QE>Q�QELPB�RMDO>ABP�>OB�@LJMIBQBA�

0*-�TFII�>IILT�QEB�LMQFLK�QL�OBAR@B�QEB�0PBRAL�4FB�NR>KQFQV�QL�JBBQ�0*-eP�MI>KKFKD�@OFQBOF>�FK
LOABO�QL�>SLFA�LO�OBAR@B�QEB�>JLRKQ�LC�MLQBKQF>I�QO>KPJFPPFLK�RMDO>ABP��)K�QEB�BSBKQ�QE>Q�QEB
MPBRALQFBA�NR>KQFQV�FP�OBAR@BA�ARB�QL�@LKPQO>FKQP�LRQPFAB�QEB�0*-�CLLQMOFKQ��QEB�@RPQLJBO�JRPQ
QEBK�>IPL�OBAR@B�QEB�.BQTLOH�%UQBOK>I�$BPFDK>QBA�4O>KPJFPPFLK�3BOSF@B��.%$43	�EBIA�FK�0*-�
BUB@RQFKD�>�KBT�>DOBBJBKQ��PR@E�QE>Q�QEB�JBD>T>QQ�NR>KQFQV�CLO�?LQE�QEB�ABIFSBO>?IB�JBD>T>QQ
LRQPFAB�0*-�>KA�QEB�.%$43�MOLSFAB�QEB�P>JB�JBD>T>QQ�NR>KQFQV��)C�QEB�@RPQLJBO�TFPEBP�QL
OBQ>FK�QEB�BKBODV�ABIFSBOV�@>M>?FIFQV�LC�QEB�MOBSFLRPIV�EBIA�NR>KQFQV�>PPL@F>QBA�TFQE�QEB�.%$43�
QEB�@RPQLJBO�J>V�MI>@B�>�KBT�OBNRBPQ�CLO�PBOSF@B�LK�QEB�/!3)3�QL�OBQ>FK�QEFP�@>M>?FIFQV�>P
MLFKQQLMLFKQ��040	�PBOSF@B�

4EFP�>@NRFPFQFLK�LC�040�PBOSF@B�FK�MI>@B�LC�QEB�.%$43�PBOSF@B��?V�QEB�@RPQLJBO��TFII�>IILT�0*-
QL�@LKQFKRB�QL�MBOJFQ�QEB�@RPQLJBO�QL�BUBO@FPB�QO>KPJFPPFLK�PBOSF@B�OFDEQP��FK�QEB�CLOJ�LC�QEB
040�PBOSF@B��CLO�QEB�MROMLPBP�LC�QEB�@RPQLJBOeP�C>@FIFQFBPe�M>OQF@FM>QFLK�FK�QEB�BKBODV�J>OHBQ�
TEFIB�>IPL�OB@LDKFWFKD�QE>Q�QEB�.%$43�TFII�>IILT�M>OQF@FM>QFLK�FK�QEB�0*-�@>M>@FQV�J>OHBQ�

.LQB�QE>Q�0*-eP�BS>IR>QFLK�LC�QEB�BUQBOK>I�4O>KPJFPPFLK�3BOSF@B�0OLSFABOP�">I>K@FKD�!RQELOFQV
QO>KPJFPPFLK�PBOSF@B�PQRAFBP�>OB�KLQ�OBNRFOBJBKQP�>PPL@F>QBA�TFQE�>KV�BKQFQV�BUBO@FPFKD�QEB�RPB
LC�QE>Q�QO>KPJFPPFLK�PBOSF@B��?RQ�>OB�OBNRFOBJBKQP�>PPL@F>QBA�TFQE�>IILTFKD�@RPQLJBOP�QL
M>OQF@FM>QB�FK�QEB�0*-�@>M>@FQV�J>OHBQ�

0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP
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Modeling Eligibility Criteria
)K�LOABO�CLO�>�OBNRBPQBA�0PBRAL4FB�QL�?B�>MMOLSBA��QEB�M>OQF@RI>O�OBPLRO@B�JRPQ�JBBQ�QEB
CLIILTFKD�QTL�JLABIFKD�@OFQBOF>����	�%IB@QOF@>I�$FPQ>K@B�4BPQ�>KA���	�3B>JP�#LLOAFK>QFLK�-LABI
#LKPFPQBK@V��%>@E�LC�QEB�>CLOBJBKQFLKBA�@OFQBOF>�FP�ABP@OF?BA�FK�ABQ>FI�?BILT

Electrical Distance Test
0*-�PQ>CC�TFII�BS>IR>QB�QEB�CB>PF?FIFQV�LC�RMDO>AFKD�QEB�0*-�%KBODV�->K>DBJBKQ�3VPQBJ��%-3	
JLABI�QL�BUMIF@FQIV�JLABI�QEB�MPBRALQFBA�OBPLRO@B�?V�MBOCLOJFKD�>K�BIB@QOF@>I�AFPQ>K@B�QBPQ�
COLJ�QEB�EFDEBPQ�@LKKB@QBA�SLIQ>DB�>Q�QEB�PQ>QFLK�QEB�RKFQ�FP�FKQBO@LKKB@QBA��QL�ABQBOJFKB�QEB
4EBSBKFK�BNRFS>IBKQ�FJMBA>K@B�FKQL�0*-��)C�ABQBOJFKBA�QL�?B�CB>PF?IB��JB>KFKD�QEB�OBPRIQFKD
BNRFS>IBKQ�FJMBA>K@B�FP�ABQBOJFKBA�QL�?B�IBPP�QE>K�LO�BNR>I�QL������MIRP�LKB�>AG>@BKQ�?RP��QEB
@LPQ�LC�QEB�JLABI�RMDO>AB�TFII�?B�?LOKB�?V�QEB�->OHBQ�0>OQF@FM>KQ�OBNRBPQFKD�QL�0PBRAL4FB�

Seams Coordination Model Consistency
4EB�%-3�-LABIP�CLO�0*-�>KA�QEB�BUQBOK>I�">I>K@FKD�!RQELOFQV�!OB>P��TEBOB�QEB�BUQBOK>I
OBPLRO@B�FJM>@QP�J>V�?B�OBNRFOBA�QL�@LLOAFK>QB�CILTD>QBP��KBBA�QL�BKPROB�QE>Q�QEB�JLABIP�>IFDK
CLO�BCCB@QFSB�LMBO>QFLK�LC�QEB�OBNRBPQBA�0PBRAL4FB��4EFP�>IFDKJBKQ�FP�JB>PROBA�?V�@>I@RI>QFKD
PEFCQ�C>@QLOP�LC�@LLOAFK>QBA�CILTD>QBP�>KA�BKPROFKD�QEBV�>OB�TFQEFK�^���MBO@BKQ�LC�B>@E�LQEBOeP
JLABIP��!KV�ABSF>QFLK�LC�JLOB�QE>K�^���MBO@BKQ�TFII�@>RPB�QEB�OBNRBPQBA�0PBRAL4FB�QL�C>FI�QEB��
0BO@BKQ�-LABIFKD�!@@RO>@V�4BPQ��0*-�TFII�J>HB�QEBFO�?BPQ�BCCLOQ�QL�>IFDK�QEB�JLABIP�TFQE�QEB
OBPMB@QFSB�BUQBOK>I�BKQFQV�TFQELRQ�>AAFKD�RKKB@BPP>OV�OFPH�QL�QEB�0*-�3Q>QB�%PQFJ>QLO�>KA
LMBO>QFLK>I�OBIF>?FIFQV�

Markets Eligibility Criteria
)K�LOABO�CLO�>�OBNRBPQBA�0PBRAL4FB�QL�?B�>MMOLSBA��QEB�M>OQF@RI>O�DBKBO>QLO�JRPQ�JBBQ�QEB
CLIILTFKD�QTL�J>OHBQP�@OFQBOF>����	�->OHBQQL->OHBQ�&ILTD>QB�4BPQ�>KA���	�4O>KPCBO�LC�&FOJ
!IIL@>QFLK�%IFDF?FIFQV��%>@E�LC�QEB�>CLOBJBKQFLKBA�@OFQBOF>�FP�ABP@OF?BA�FK�ABQ>FI�?BILT

Market-to-Market Flowgate Test
4EBOB�JRPQ�?B�>Q�IB>PQ�LKB�CIBUF?IB�FKQBOK>I�0*-�DBKBO>QLO��TEF@E�FK@IRABP�DBKBO>QFLK�MEVPF@>IIV
IL@>QBA�FKPFAB�LC�QEB�0*-�OBDFLK�QE>Q�E>P�QEB�@>M>?FIFQV�QL�E>SB�>K�B@LKLJF@�JFKFJRJ�IBPP�QE>K
QEB�B@LKLJF@�J>UFJRJ��TFQE�>Q�IB>PQ�����MBO@BKQ�FJM>@Q�LK�B>@E�BIFDF?IB�@LLOAFK>QBA�CILTD>QB�
JB>PROBA�TFQE�OBPMB@Q�QL�QEB�0*-�24/�IL>A��>P�>�OBPRIQ�LC�QEB�OBNRBPQBA�'BKBO>QFLK�0PBRAL
4FB�

4BPQ�$BQ>FIP�

)ABKQFCV�KBT�@LLOAFK>QB�CILTD>QBP�FJM>@QBA�?V�QEB�OBNRBPQBA�0PBRAL4FB�MROPR>KQ�QL�>KV
FKQBOOBDFLK>I�>DOBBJBKQP�

��

)ABKQFCV�CIBUF?IB�FKQBOK>I�0*-�'BKBO>QFLK���

0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP
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Transfer of Firm Allocation Eligibility
&FOJ�>IIL@>QFLKP�>PPL@F>QBA�TFQE�@LLOAFK>QBA�CILTD>QBP�>MMIF@>?IB�QL�QEB�OBNRBPQBA�0PBRAL4FB
JRPQ�QO>KPCBO�QL�0*-�COLJ�QEB�BUQBOK>I�BKQFQFBP��&FOJ�>IIL@>QFLKP�JB>K�QEB�OBNRBPQBA�0PBRAL
4FB�FJM>@QP�JRPQ�?B�BIFDF?IB�QL�?B�FK@IRABA�>P�M>OQ�LC�0*-eP�CFOJ�CILTP�FK�QEB�$>V!EB>A�->OHBQ
LK�>II�@LLOAFK>QBA�C>@FIFQFBP�>MMIF@>?IB�QL�QEB�OBNRBPQBA�0PBRAL4FB�

Estimate and Deposit
/K@B�>�OBNRBPQ�E>P�M>PPBA�QEB�%IB@QOF@>I�$FPQ>K@B�>KA�->OHBQQL->OHBQ�&ILTD>QB
OBNRFOBJBKQP�>P�ABP@OF?BA�>?LSB��0*-�TFII�E>SB����A>VP�QL�MOLSFAB�QEB�PR?JFQQBO�TFQE�>K
BPQFJ>QB�LC�@LPQP��4EB�PR?JFQQBO�TFII�QEBK�E>SB����A>VP�QL�OBSFBT�QEB�BPQFJ>QB�>KA�MOLSFAB�0*-
TFQE�KLQFCF@>QFLK�QL�MOL@BBA�LO�TFQEAO>T�QEB�OBNRBPQ��7FQEFK����A>VP�LC�>�PR?JFQQBO�FKAF@>QFKD�QEB
FKQBKQ�QL�MOL@BBA��QEB�PR?JFQQBO�JRPQ�MOLSFAB�0*-�TFQE�>�ABMLPFQ�MBO�QEB�BUB@RQBA�3VPQBJ
-LAFCF@>QFLK�#LPQ�2BFJ?ROPBJBKQ�!DOBBJBKQ�

Documentation
4EB�CLIILTFKD�AL@RJBKQ>QFLK��FC�>MMIF@>?IB��JRPQ�?B�PR?JFQQBA�QL�0*-�>Q�IB>PQ����`��VB>OP�MOFLO
QL�QEB�?BDFKKFKD�LC�QEB�$BIFSBOV�9B>O�

\ %UQBOK>I�2BPLRO@B�/CCF@BO�#BOQFCF@>QFLK

\ 0OL�&LOJ>�$VK>JF@�3@EBARIB�!DOBBJBKQ

\ 0OL�&LOJ>�0PBRAL4FB�!DOBBJBKQ

\ -RPQ�?B�BUB@RQBA�MOFLO�QL�QEB�0PBRAL4FB�DLFKD�FKQL�PBOSF@B

\ 4O>KPJFPPFLK�3BOSF@B�!DOBBJBKQ

\ 5MDO>AB�#LKPQOR@QFLK�3BOSF@B�!DOBBJBKQ�CLO�%UB@RQFLK

Withdrawals
0*-�J>V�TFQEAO>T�>�OBNRBPQ�CLO�QEB�OB>PLKP�FKAF@>QBA�?BILT��)C�>�OBNRBPQ�FP�TFQEAO>TK��0*-�TFII
MOLSFAB�>K�BUB@RQBA�TFQEAO>T>I�IBQQBO�QL�QEB�PR?JFQQBO�

0BOCLOJ�>K>IVPFP�QL�ABQBOJFKB�QEB�MBO@BKQ>DB�LC�CILT�FJM>@Q��PEFCQ�C>@QLO	�CLO�>�QO>KPCBO�LC
CILT�COLJ�QEB�CIBUF?IB�FKQBOK>I�0*-�'BKBO>QFLK�TFQE�OBPMB@Q�QL�QEB�0*-�24/�IL>A�LK
@LLOAFK>QBA�CILTD>QBP�MOBSFLRPIV�FABKQFCFBA�

��

)ABKQFCV�TEF@E�@LLOAFK>QBA�CILTD>QBP�E>SB�>�CIBUF?IB�FKQBOK>I�0*-�DBKBO>QLO�TFQE�>Q�IB>PQ�^
����MBO@BKQ�FJM>@Q�

��

)C�>KV�CILTD>QBP�AL�KLQ�E>SB�>K�FKQBOK>I�0*-�DBKBO>QLO�TFQE�>Q�IB>PQ�^�����MBO@BKQ�FJM>@Q�
QEB�OBPLRO@B�C>FIP�QEB�-�-�&ILTD>QB�%IFDF?FIFQV�4BPQ�>KA�TFII�KLQ�?B�>MMOLSBA�CLO
FJMIBJBKQ>QFLK�

��

2BNRBPQBA�OBPLRO@B�ALBP�KLQ�M>PP�>II�OBNRFOBA�BIFDF?FIFQV�@OFQBOF>��

3R?JFQQBO�@ELLPBP�KLQ�QL�MOL@BBA�>CQBO�OBSFBTFKD�BPQFJ>QB��

0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP
!QQ>@EJBKQ�&��$VK>JF@�4O>KPCBOP

2BSFPFLK������%CCB@QFSB�$>QB�������������0*-�]����� ���



Note:
4EB�FKCLOJ>QFLK�>?LSB�ALBP�KLQ�PRMBOPBAB�QEB�0*-�4>OFCC�

�� �������� �����!��3()0-2+� )59-6�����!��3()0-2+� )59-6 )1)287�*36��140)1)28-2+��7)9(3�"-)7)1)287�*36��140)1)28-2+��7)9(3�"-)7

0*-�->KR>I��!��%KBODV�->K>DBJBKQ�3VPQBJ��%-3	�-LABI�5MA>QBP�>KA�1R>IFQV�!PPRO>K@B
�1!	��PRJJ>OFWBP�QEB�0*-�JLABI�MOL@BPP�>KA�0*-�>KA�JBJ?BO�L?IFD>QFLKP�QL�@OB>QB�>KA
J>FKQ>FK�>K�>@@RO>QB�JLABI�LC�QEB�BIB@QOF@�PVPQBJ��!K�>@@RO>QB�JLABI�FP�OBNRFOBA�QL�>K>IVWB
OB>IQFJB�@LKAFQFLKP�QL�EBIM�BKPROB�QE>Q�0*-�>KA�QEB�KBFDE?LOFKD�QO>KPJFPPFLK�PVPQBJP�>OB
LMBO>QBA�P>CBIV�>KA�OBIF>?IV�

0*-�PQ>CC�FP�OBPMLKPF?IB�CLO�OBDRI>OIV�BU@E>KDFKD�>KA�RMA>QFKD�JLABIP�QL�PRMMLOQ�*LFKQ
/MBO>QFKD�!DOBBJBKQP��*/!P	�TFQE�KBFDE?LOFKD�PVPQBJP��7EFIB�BUQBOK>I�DBKBO>QFLK�J>V�KLQ
E>SB�>�PFDKFCF@>KQ�FJM>@Q�LK�0*-�4O>KPJFPPFLK�&>@FIFQFBP��QEBFO�LRQMRQ�@>K�FJM>@Q�IL@>I�LO
KBFDE?LOFKD�"!�QO>KPJFPPFLK�C>@FIFQFBP��TEF@E�J>V�?B�PR?GB@Q�QL�bJ>OHBQQLJ>OHBQc�@LKDBPQFLK
J>K>DBJBKQ��)Q�FP�CLO�QEFP�OB>PLK�QE>Q�0*-�FP�OBNRFOBA�QL�>ABNR>QBIV�BUM>KA�LRO�BUQBOK>I�JLABI
QL�PRMMLOQ�J>OHBQQLJ>OHBQ�@>I@RI>QFLKP�TEFIB�BKPROFKD�@LKQFKRBA�3Q>QB�%PQFJ>QLO�PQ>?FIFQV
RKABO�KLOJ>I�>KA�LRQ>DB�@LKAFQFLKP�

0*-�IFJFQP�%-3�JLABI�?RFIAP�QL�CLRO�QFJBP�MBO�VB>O�FK�LOABO�QL�BKPROB�>�bPQ>?IBc�JLABI�CLO�>II
PQ>HBELIABOP�M>OQF@FM>KQP��4EB�FK@LOMLO>QFLK�LC�KBT�0PBRAL4FBP�FKQL�QEB�0*-�JLABI�QVMF@>IIV
OBNRFOBP���`���JLKQEP�IB>A�QFJB�ABMBKAFKD�LK�QEB�IL@>QFLK�LC�QEB�BUQBOK>I�OBPLRO@B�>KA�IBSBI�LC
BUFPQFKD�JLABIFKD��?RQ�@>K�OBNRFOB�>AAFQFLK>I�IB>A�QFJB�ABMBKAFKD�LK�FQP�BIB@QOF@>I�MOLUFJFQV�QL
QEB�BUFPQFKD�0*-�24/�CLLQMOFKQ��0IB>PB�PBB�->KR>I��!��BUEF?FQ����0*-�%-3�-LABI�$BQ>FIP�CLO
SFPR>I�OBMOBPBKQ>QFLK�LC�QEB�BUFPQFKD�0*-�24/�CLLQMOFKQ��)K�@LKQO>PQ��>�$VK>JF@�3@EBARIB�J>V
Q>HB��`��JLKQEP�IB>A�QFJB�ARB�QL�JLABIFKD�KLQ�?BFKD�OBNRFOBA�

�� ����)2)6����)2)6 %8-32��=2%1-'�"%8-32��=2%1-'�"66%27*%27*)6��97-2)77� 90)7)6��97-2)77� 90)7
\ !II�$VK>JF@�4O>KPCBOP�>OB�OBNRFOBA�QL�@LJMIV�TFQE�>MMIF@>?IB�.%2#�3Q>KA>OAP�;FF<;S<��QEB

0*-�4>OFCC��QEB�0*-�/MBO>QFKD�!DOBBJBKQ��0*-eP�$VK>JF@�4O>KPCBO�3FDK>I�OBNRFOBJBKQP
MOLSFABA�FK�0*-�->KR>I�����#LKQOLI�#BKQBO�>KA�$>Q>�%U@E>KDB�2BNRFOBJBKQP��PB@QFLK
������;SFF<��4FB�,FKBP��>KA�LQEBO�>MMIF@>?IB�0*-�J>KR>IP�

\ 3BSBO>I�JBQELAP�BUFPQ�CLO�QEB�$VK>JF@�4O>KPCBO�LC�>�RKFQ�FK�QL�LO�LRQ�LC�0*-��4EBPB
JBQELAP�>OB�PRJJ>OFWBA�?BILT��FIIRPQO>QBA�FK�BUEF?FQ����>KA�ABP@OF?BA�FK�JLOB�ABQ>FI
QEOLRDELRQ�QEB�AL@RJBKQ�

0BOFLAF@>IIV��0*-�TFII�SBOFCV�QEB�OBPLRO@B�LTKBOeP�FKQBKQ�OBD>OAFKD�QEB�OBNRBPQBA�0PBRAL
4FB��)C�0*-�ALBP�KLQ�EB>O�?>@H�TFQEFK����A>VP��QEB�OBPLRO@B�TFII�?B�TFQEAO>TK��)C�QEB
OBPLRO@B�LTKBO�TLRIA�IFHB�QL�@LKQFKRB��0*-�TFII�OBNRFOB�>�MOBCBOOBA�MOLAR@QFLK�A>QB�COLJ
QEB�OBPLRO@B�LTKBO��)C�0*-�@>KKLQ�JBBQ�QEB�MOBCBOOBA�MOLAR@QFLK�A>QB��QEB�CFOPQ�>S>FI>?IB
A>QB�TFII�?B�MOLSFABA�QL�QEB�OBPLRO@B�LTKBO��,>PQIV��FC�QEB�OBPLRO@B�LTKBO�FKAF@>QBP�QEB
ABPFOB�QL�QBOJFK>QB�QEB�0PBRAL�4FB�2BNRBPQ��QEB�OBPLRO@B�TFII�?B�TFQEAO>TK�

��
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m $VK>JF@�4O>KPCBO�LC�QEB�BKQFOB�LRQMRQ�LC�QEB�RKFQ�

m $VK>JF@�4O>KPCBO�LC�>II�LRQMRQ�>?LSB�?BILT�>�QEOBPELIA2 S>IRB��4EFP�LMQFLK�FP
DBKBO>IIV�RPBA�QL�P>QFPCV�IL>A�PBOSFKD�L?IFD>QFLKP�TEBOB�RKFQ�FP�MEVPF@>IIV�IL@>QBA��F�B�
.>QFSB�">I>K@FKD�!RQELOFQV�>KA�QO>KPCBO�OBJ>FKABO�LC�QEB�DBKBO>QFLK�LRQMRQ�QL�QEB
!QQ>FKFKD�">I>K@FKD�!RQELOFQV	��$VK>JF@�4O>KPCBO�LC�LRQMRQ�?BILT�>�QEOBPELIA�FP�>
JBQELA�IFJFQBA�QL�$VK>JF@�3@EBARIBP�>KA�KLQ�>S>FI>?IB�CLO�0PBRAL4FBP�

m $VK>JF@�4O>KPCBO�LC�>�MBO@BKQ>DB� LC�QEB�RKFQeP�CRII�LRQMRQ��)KPQ>IIBA�#>M>@FQV	��4EFP
LMQFLK�FP�DBKBO>IIV�RPBA�QL�QO>KPCBO�>�PE>OB�LC�>�GLFKQIV�LTKBA�OBPLRO@B�COLJ�QEB
.>QFSB�">I>K@FKD�!RQELOFQV�QL�QEB�!QQ>FKFKD�">I>K@FKD�!RQELOFQV��)K�QEFP�JBQELA��>
J>UFJRJ�LC�8�MBO@BKQ�LC�QEB�CRII�RKFQ�LRQMRQ�FP�AVK>JF@>IIV�QO>KPCBOOBA�FKQL�QEB
!QQ>FKFKD�">I>K@FKD�!RQELOFQV�

Exhibit 15: Partial Unit Dynamic Transfer Methods

\ 4EB�S>IRB�LC�QEB�$VK>JF@�4O>KPCBO�JBD>T>QQP�TEBOB�QEB�BKQFOB�RKFQeP�LRQMRQ�FP�KLQ
QO>KPCBOOBA�TFII�?B�ABQBOJFKBA�>P�CLIILTP�

m Case I: $VK>JF@�4O>KPCBO�LC�RKFQeP�LRQMRQabove QEB�QEOBPELIA�?BILKDP�QL�QEB
!QQ>FKFKD�">I>K@FKD�!RQELOFQV

0>OQF>I�RKFQ�QO>KPCBOP�OBNRFOB�>MMOLS>I�>KA�>AAFQFLK>I�@LLOAFK>QFLK�?BQTBBK�">I>K@FKD�!RQELOFQFBP�QL
J>K>DB�!#%�FJM>@QP��4EFP�J>V�IFJFQ�QEB�OBPLRO@BeP�>?FIFQV�QL�MOLSFAB�@BOQ>FK�J>OHBQ�PBOSF@BP�FK
QEB�!QQ>FKFKD�"!�PR@E�>P��>K@FII>OV�PBOSF@BP�

�
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l 7EBK�QEB�RKFQ�FP�MOLAR@FKD�>�OB>IQFJB�JBD>T>QQ�LRQMRQ�?BILT�QEB�QEOBPELIA
S>IRB��>II�LC�QEB�LRQMRQ�OBJ>FKP�FK�QEB�.>QFSB�">I>K@FKD�!RQELOFQV�;F<��>KA�QEB
$VK>JF@�4O>KPCBO�JBD>T>QQ�>PPL@F>QBA�TFQE�QEB�!QQ>FKFKD�">I>K@FKD�!RQELOFQV�FP
WBOL�

l 7EBK�QEB�RKFQ�FP�MOLAR@FKD�>�OB>IQFJB�JBD>T>QQ�LRQMRQ�>?LSB�QEB�QEOBPELIA
S>IRB��QEBK�QEB�AFCCBOBK@B�?BQTBBK�QEB�OB>IQFJB�JBD>T>QQ�LRQMRQ�>KA�QEB
QEOBPELIA�S>IRB�FP�QEB�$VK>JF@�4O>KPCBO�JBD>T>QQ�FKQL�QEB�!QQ>FKFKD�">I>K@FKD
!RQELOFQV�

m Case II: $VK>JF@�4O>KPCBO�LC�>�RKFQeP�LRQMRQ�?BILT�QEB�QEOBPELIA�?BILKDP�QL�QEB
!QQ>FKFKD�">I>K@FKD�!RQELOFQV��4EFP�FP�LKIV�>MMIF@>?IB�QL�$VK>JF@�3@EBARIBP�>KA�FP�KLQ
>�SF>?IB�LMQFLK�TEBK�FJMIBJBKQFKD�0PBRAL4FBP�

l 7EBK�QEB�RKFQ�FP�MOLAR@FKD�>�OB>IQFJB�JBD>T>QQ�LRQMRQ�?BILT�QEB�QEOBPELIA
S>IRB��>II�OB>IQFJB�JBD>T>QQ�LRQMRQ�OBJ>FKP�FK�QEB�!QQ>FKFKD�">I>K@FKD�!RQELOFQV
;F<��4EB�$VK>JF@�4O>KPCBO�JBD>T>QQ�>PPL@F>QBA�TFQE�QEB�RKFQ�FP�FQP�OB>IQFJB
JBD>T>QQ�LRQMRQ�

l 7EBK�QEB�RKFQ�FP�MOLAR@FKD�>�OB>IQFJB�JBD>T>QQ�LRQMRQ�>?LSB�QEB�QEOBPELIA
S>IRB��QEBK�QEB�AFCCBOBK@B�?BQTBBK�QEB�OB>IQFJB�JBD>T>QQ�LRQMRQ�>KA�QEB
QEOBPELIA�S>IRB�?BILKDP�QL�QEB�.>QFSB�">I>K@FKD�!RQELOFQV�>KA�QEB�$VK>JF@
4O>KPCBO�JBD>T>QQ�FP�QEB�QEOBPELIA�S>IRB�

m Case III: 4EB�MLOQFLK�LC�QEB�OB>IQFJB�JBD>T>QQ�LRQMRQ�TEBK�RPFKD�>�MBO@BKQ>DB
LMQFLK�?BILKDP�QL�QEB�!QQ>FKFKD�">I>K@FKD�!RQELOFQV�

l 7EBK�QEB�RKFQ�FP�LKIFKB�>KA�MOLAR@FKD�BKBODV��>�MLOQFLK�LC�OB>IQFJB�JBD>T>QQ
LRQMRQ�FP�QEB�$VK>JF@�4O>KPCBO�JBD>T>QQ�QO>KPCBOOBA�QL�QEB�!QQ>FKFKD�">I>K@FKD
!RQELOFQV�TEFIB�QEB�OBJ>FKABO�FP�FK�QEB�.>QFSB�">I>K@FKD�!RQELOFQV��4EB�$VK>JF@
4O>KPCBO�JBD>T>QQ�@>KKLQ�BU@BBA�8�MBO@BKQ�LC�QEB�CRII�RKFQ�LRQMRQ�>Q�>KV�QFJB�

Note:
4EB�QEOBPELIA�LO�MBO@BKQ>DB�S>IRB�>PPL@F>QBA�TFQE�>�M>OQF>IRKFQ�$VK>JF@�4O>KPCBO�J>V�?B
RPBA�QL�JLABI�FKAFSFAR>I�@>M>@FQV�LC�B>@E�SFOQR>I�J>OHBQ�PE>OB�LC�>�PFKDIB�MEVPF@>I�DBKBO>QFKD
RKFQeP�@>M>@FQV�

\ &LO�#>M>@FQV�2BPLRO@BP��F�B���RKFQP�QE>Q�>OB�@LJJFQQBA�QL�0*-�QEOLRDE�>�2BIF>?FIFQV�0OF@FKD
-LABI��20-	�!R@QFLK�LO�>�&FUBA�2BPLRO@B�2BNRFOBJBKQ��&22	�#>M>@FQV�0I>K	��QEB
J>UFJRJ�$VK>JF@�4O>KPCBO�JBD>T>QQ�>JLRKQ�BPQ>?IFPEBA�?V�QEB�QEOBPELIA�S>IRB�LO
MBO@BKQ>DB�JRPQ�?B�DOB>QBO�QE>K�LO�BNR>I�QL�QEB�20-�&22�@LJJFQQBA�JBD>T>QQ��FK
)KPQ>IIBA�#>M>@FQV��)#!0	�QBOJP	��!II�#>M>@FQV�0BOCLOJ>K@B�2BPLRO@BP�KBBA�QL�?B�0PBRAL
4FBA�?V�QEB�PQ>OQ�LC�OBIBS>KQ�$BIFSBOV�9B>O�

\ !II�#>M>@FQV�2BPLRO@BP�JRPQ�PB@ROB�&FOJ�0LFKQQL0LFKQ�4O>KPJFPPFLK�3BOSF@B�CLO�QEB
@LJMIBQB�M>QE�COLJ�QEB�RKFQ�QL�QEB�?LOABO�LC�QEB�0*-�2BDFLK�>KA�PB@ROB�.BQTLOH�%UQBOK>I
$BPFDK>QBA�4O>KPJFPPFLK�3BOSF@B��.%$3	�LK�0*-�/!3)3�COLJ�QEB�?LOABO�LC�QEB�0*-
2BDFLK�FKQL�QEB�0*-�QO>KPJFPPFLK�PVPQBJ�;US<�RM�QL�QEBFO�20-�&22�@LJJFQJBKQP��FK�)#!0

0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP
!QQ>@EJBKQ�&��$VK>JF@�4O>KPCBOP
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QBOJP	�>KA�RPB�QE>Q�PB@ROBA�4O>KPJFPPFLK�3BOSF@B�QL�QO>KPCBO�BKBODV�FKQL�QEB�0*-�2BDFLK�
)K�>AAFQFLK��>KV�#>M>@FQV�0BOCLOJ>K@B�2BPLRO@B�JRPQ�L?Q>FK�ILKDQBOJ�CFOJ�QO>KPJFPPFLK
PBOSF@B�TFQE�OLIILSBO�OFDEQP�>P�OBNRFOBA�FK�QEB�2!!�>KA�0*-�4>OFCC��4EBPB�OBPLRO@BP�>OB
OBNRFOBA�QL�LCCBO��>Q�>�JFKFJRJ��QEB�@LJJFQQBA�FKPQ>IIBA�@>M>@FQV�MLOQFLK�FK�QEB�0*-�$>V
!EB>A�%KBODV�->OHBQ��!AAFQFLK>IIV��>II�#>M>@FQV�2BPLRO@BP�PE>II�MOLSFAB�>�IBQQBO�LC�KLK
OB@>II>?FIFQV�>PPROFKD�0*-�QE>Q�QEB�BKBODV�>KA�@>M>@FQV�COLJ�QEB�RKFQ�RM�QL�QEBFO�20-�&22
@LJJFQJBKQP��FK�)#!0�QBOJP	�FP�KLQ�OB@>II>?IB�QL�>KV�LQEBO�">I>K@FKD�!RQELOFQV�;US<�

\ $VK>JF@>IIV�QO>KPCBOOBA�#>M>@FQV�2BPLRO@BP�>KA�%KBODV�2BPLRO@BP�JRPQ�KLQFCV�0*-�LC
P@EBARIBA�LO�RKP@EBARIBA�LRQ>DBP�SF>�0*-�B$!24�;USF<��>KA�RMA>QB�RKFQ�M>O>JBQBOP
>@@LOAFKDIV�SF>�QEB�->OHBQP�'>QBT>V�>MMIF@>QFLK�QL�OBCIB@Q�QEB�ABO>QBP�ARB�QL�QEB�LRQ>DBP�
$VK>JF@>IIV�QO>KPCBOOBA�#>M>@FQV�2BPLRO@BP�>KA�%KBODV�2BPLRO@BP�PE>II�>IPL�PR?JFQ
LRQ>DB�FKCLOJ>QFLK�SF>�0*-eP�B'!$3�>MMIF@>QFLK�;US<�

\ 5KFQP�CLO�TEF@E�QEB�BKQFOB�LRQMRQ�FP�AVK>JF@>IIV�QO>KPCBOOBA�FKQL�0*-�>OB�BIFDF?IB�CLO
/MBO>QFKD�2BPBOSB�@OBAFQP�CLO�PQ>OQRM�>KA�KLIL>A�S>IRBP�TEBK�@LJJFQQBA�?V�0*-�
0PBRALQFBA�OBPLRO@BP�KBBA�QL�CLIILT�0*-�AFPM>Q@E�

\ &LO�@LJ?FKBA�@V@IB�RKFQP�RQFIFWFKD�>�QEOBPELIA�MBO@BKQ>DB�LMQFLK��LKB�QEOBPELIA�MBO@BKQ>DB
S>IRB�TFII�?B�RQFIFWBA�CLO�QEB�C>@FIFQV�>P�>�TELIB��>P�LMMLPBA�QL�RPFKD�LKB�S>IRB�CLO�QEB
@LJ?RPQFLK�QRO?FKB�>KA�>KLQEBO�CLO�QEB�PQB>J�QRO?FKB��4EB�LRQMRQ�LC�>II�M>OQP�LC�QEB
@LJ?FKBA�@V@IB�RKFQ�TFII�?B�@LJ?FKBA�FKQL�LKB�S>IRB�FK�LOABO�QL�@LJM>OB�QL�QEB�QEOBPELIA�
MBO@BKQ>DB�>KA�ABQBOJFKB�QEB�>JLRKQ�AVK>JF@>IIV�QO>KPCBOOBA�QL�0*-�

\ 4EB�->OHBQ�0>OQF@FM>KQ�TFII�?B�OBPMLKPF?IB�CLO�MOLSFAFKD�QBIBJBQOV�;SFF<�QL�FK@IRAB��QEB�QLQ>I
RKFQ�MI>KQ�LRQMRQ��QEB�QEOBPELIA�LO�MBO@BKQ>DB�S>IRB�>KA�QEB�@>I@RI>QBA�AVK>JF@>IIV
QO>KPCBOOBA�>JLRKQ�QL�?LQE�.>QFSB�>KA�!QQ>FKFKD�"!P��0*-�>KA�QEB�.>QFSB�!QQ>FKFKD
">I>K@FKD�!RQELOFQV�TFII�BU@E>KDB�QEBPB�QBIBJBQBOBA�S>IRBP�QL�BKPROB�@LKPFPQBKQ
@>I@RI>QFLK�LC�QEB�$VK>JF@�4O>KPCBO�>KA�!#%��0*-�TFII�>I>OJ�CLO�AFCCBOBK@BP�?BQTBBK
QBIBJBQOV�OB@BFSBA�?V�0*-�>KA�QELPB�OB@BFSBA�?V�QEB�.>QFSB�!QQ>FKFKD�"!��0*-�>KA
.>QFSB�!QQ>FKFKD�">I>K@FKD�!RQELOFQV�TFII�PB@ROB�RKFQ�QBIBJBQOV�COLJ�>K�>IQBOK>QB�PLRO@B�QL
?B�RPBA�>P�>�?>@HRM�PELRIA�QEB�@LJJRKF@>QFLKP�IFKH�COLJ�QEB�OBPLRO@B�?B@LJB
RK>S>FI>?IB�

\ &LO�>�DFSBK�LMBO>QFKD�A>V��>KV�@E>KDB�QL�QEB�QEOBPELIA�S>IRB�LO�MBO@BKQ>DB�LC�>�$VK>JF@
3@EBARIB�TFII�?B�@LJJRKF@>QBA�?V�QEB�OBPLRO@BeP�J>OHBQ�M>OQF@FM>KQ�QL�?LQE�QEB�.>QFSB
">I>K@FKD�!RQELOFQV�>KA�!QQ>FKFKD�">I>K@FKD�!RQELOFQV�MOFLO�QL�?LQE�"!Pe�$>V!EB>A�J>OHBQ
AB>AIFKBP��)C�?LQE�.>QFSB�>KA�!QQ>FKFKD�"!P�>DOBB��QEB�J>OHBQ�M>OQF@FM>KQ�PE>II�@LLOAFK>QB
QEB�@E>KDB�BCCB@QFSB������ELROP�CLO�QEB�BKQFOB�LMBO>QFKD�A>V�TFQE�?LQE�"!P�>KA�PE>II
RMA>QB�QEB�J>OHBQ�?FA�M>O>JBQBOP�QL�OBCIB@Q�QEB�@E>KDBP��.L�FKQO>A>V�@E>KDBP�TFII�?B
>@@BMQBA�

#E>KDBP�QL�QEOBPELIA�S>IRB�LO�MBO@BKQ>DB�LC�>�0PBRAL4FB�TFII�LKIV�?B�MBOJFQQBA�FC�PRCCF@FBKQ
,LKD4BOJ�&FOJ�4O>KPJFPPFLK�3BOSF@B�E>P�?BBK�L?Q>FKBA��)C�?LQE�.>QFSB�>KA�!QQ>FKFKD�"!eP
>DOBB��QEB�J>OHBQ�M>OQF@FM>KQ�PE>II�@LLOAFK>QB�QEB�@E>KDB�BCCB@QFSB������ELROP�CLO�QEB�BKQFOB
QBOJ�LC�QO>KPJFPPFLK�PBOSF@B��4EB�J>OHBQ�M>OQF@FM>KQ�PE>II�RMA>QB�QEBFO�J>OHBQ�?FA�M>O>JBQBOP�QL
OBCIB@Q�QEB�@E>KDBP��!KV�FKQO>A>V�@E>KDBP�QL�QEB�QEOBPELIA�S>IRB�LO�MBO@BKQ>DB�LC�>�0PBRAL4FB

0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP
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CLO�B@LKLJF@�LO�BJBODBK@V�MROMLPBP�J>V�?B�C>@FIFQ>QBA�?V�?IL@H�BKBODV�P@EBARIFKD�SF>�.%2#
Q>DP�TFQE�ARB�@LLOAFK>QFLK�

\ ->OHBQ�M>OQF@FM>KQP�LC�AVK>JF@>IIV�QO>KPCBOOBA�OBPLRO@BP�JRPQ�@LLOAFK>QB�>KA�D>FK�.>QFSB
>KA�!QQ>FKFKD�"!�>DOBBJBKQ�LK�

m 0OFJ>OV�>KA�OBARKA>KQ�$VK>JF@�4O>KPCBO�3FDK>I��QBIBJBQOV	

m !AAFQFLK>I�@>I@RI>QFLKP�LO�MOL@BPPFKD�OBNRFOBA�CLO�QEB�$VK>JF@�4O>KPCBO�3FDK>I�;FF<�

m #LLOAFK>QFKD�QEB�RPB�LC�P>JB�S>IRB�FK�!#%�CLO�ILPP�LC�0PBRAL4FB�QO>KPCBO�QBIBJBQOV
;F<

m 2BIF>?FIFQV�#LLOAFK>QLO��2#	�CLO�QEB�MPBRALQFBA�C>@FIFQFBP

m !KV�O>JMFKD�IFJFQ>QFLKP�QL�>SLFA�I>ODB�@E>KDBP�QL�QEB�.>QFSB�!QQ>FKFKD�">I>K@FKD
!RQELOFQV�!#%

m 4EB�>@@LRKQFKD�LC�ILPPBP�OBPRIQFKD�COLJ�QEB�$VK>JF@�4O>KPCBO��4EFP�J>V�OBPRIQ�FK�QEB
OBPLRO@B�QL�J>HB�>OO>KDBJBKQP�CLO�ILPP�E>KAIFKD�>@OLPP�QEB�QO>KPCBO�M>QE��FJM>@QBA
QO>KPJFPPFLK�LTKBOP	�COLJ�.>QFSB�"!�QL�!QQ>FKFKD�"!�QL�BCCB@QFSBIV�ABIFSBO�QEB
OBPLRO@BeP�20-�&22�@LJJFQJBKQP��FK�)#!0�QBOJP	�FKQL�0*-

m %KPROFKD�DBKBO>QLO�$VK>JF@�4O>KPCBO�-7�CILTP�>OB�RKFAFOB@QFLK>I��F�B���COLJ�QEB
.>QFSB�"!�QL�QEB�!QQ>FKFKD�"!	

m 2B>IQFJB�@LJJRKF@>QFLK�JB@E>KFPJP�>KA�@LKQ>@Q�MLFKQP

\ )C�QEB�.>QFSB�"!�LO�2#�>KQF@FM>QBP�QEB�KBBA�QL�LMBO>QB�>�AVK>JF@>IIV�QO>KPCBOOBA�RKFQ�QL
PBOSB�FQP�IL>A��B�D���QEB�OBPLRO@B�T>P�KLQ�DFSBK�>�$>V!EB>A�>T>OA�FK�QEB�!QQ>FKFKD�"!��?RQ
QEB�.>QFSB�"!�OBNRFOBP�QEB�DBKBO>QLO�CLO�IL@>I�SLIQ>DB�PRMMLOQ	��>�GLFKQ�LMBO>QFKD�MOL@BAROB
J>V�KBBA�QL�?B�ABSBILMBA�

\ 2BNRFOBJBKQP�>OLRKA�DBKBO>QFLK��QO>KPJFPPFLK�LRQ>DB�@LLOAFK>QFLK�>KA�PVPQBJ�OBPQLO>QFLK
PE>II�?B�>AAOBPPBA�FK�GLFKQ�LMBO>QFKD�MOL@BAROBP�

\ )C�>�AVK>JF@>IIV�QO>KPCBOOBA�RKFQ�FP�PBICP@EBARIBA�FK�QEB�0*-�2B>I4FJB�%KBODV�->OHBQ��QEB
->OHBQ�0>OQF@FM>KQ�JRPQ�KLQFCV�0*-�$FPM>Q@E�>Q�IB>PQ����JFKRQBP�FK�>AS>K@B�TEBK�QEB
FKPQ>KQ>KBLRP�-7�S>IRB�LC�QEB�$VK>JF@�4O>KPCBO�FP�QL�?B�@E>KDBA��4EFP�>AS>K@B�KLQF@B�FP
OBNRFOBA�PL�QE>Q�>ABNR>QB�PVPQBJ�@LKQOLI�J>V�?B�J>FKQ>FKBA�

\ 3ELRIA�>�RKFQ�COLJ�TEF@E�>II�LO�>�MLOQFLK�LC�QEB�LRQMRQ�FP�@ROOBKQIV�AVK>JF@>IIV�QO>KPCBOOBA�FK
QL�LO�LRQ�LC�0*-�QOFM�LCCIFKB��QEB�->OHBQ�0>OQF@FM>KQ�PE>II�KLQFCV�QEB�0*-�$FPM>Q@E
FJJBAF>QBIV�LC�QEB�S>IRB�LC�QEB�$VK>JF@�4O>KPCBO�>Q�QEB�QFJB�LC�QEB�QOFM��!AAFQFLK>IIV��QEB
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FQP�BNRFMJBKQ�IFJFQ>QFLKP

m 2BCBOBK@BA�BIFDF?FIFQV�LC�RKFQP�QL�PBQ�,-0�QL�-���PB@QFLK����

\ !QQ>@EJBKQ�%���2B�CLOJ>QQBA�@LKQOLI�PQ>KA>OA�OBMLOQP�QL�CFQ�M>DB

Revision 40 (03/26/2020):

\ 0BOFLAF@�2BSFBT�RMA>QBA�QL�>AAOBPP�FK�>II�PB@QFLKP�

m 3Q>KA>OA�DO>JJ>O

m 3Q>KA>OA�MRK@QR>QFLK

m #>MFQ>IFW>QFLK�`�>II�@>MFQ>IFWBA�ABCFKBA�QBOJP�@EB@HBA�FK�/!��4>OFCC�>KA�2!!�>P�TBII�>P
TFQEFK�->KR>I����>KA�QEB�.%2#�DILPP>OV�LC�QBOJP

m #EB@H�IFKHP

m #EB@H�K>JBP�LC�0*-�ABM>OQJBKQP�AFSFPFLKP

m 2BJLSB�BUQO>�TLOAP�>AA�JFPPFKD�TLOAP�`�NRBOFBA�TEBK�KLQ�L?SFLRP

m &FU�PMBIIFKD�BOOLOP

m &FU�PM>@FKD�BOOLOP

m 0RQ�QFJBP��KRJ?BOP��MELKB�KRJ?BOP�>KA�RKFQP�LC�JB>PROB�FKQL�@LKPFPQBKQ�CLOJ>Q

\ 5MA>QBA�J>KR>I�LTKBOPEFM�COLJ�#EOFP�0FILKD�QL�2B?B@@>�#>OOLII

\ !?LRQ�QEFP�->KR>I�`�RMA>QBA�"RIH�0LTBO�%IB@QOF@�3RMMIV�PVPQBJ�C>@FIFQFBP�QL�"RIH�0LTBO
3VPQBJ

\ !?LRQ�QEFP�->KR>I�`�>AABA�>�OBCBOBK@B�QL�QEB�2BDFLK>I�4O>KPJFPPFLK�>KA�%KBODV
3@EBARIFKD�0O>@QF@BP�AL@RJBKQ

\ 3B@QFLK�����`�ABIBQBA�BKQFOB�PB@QFLK��3B@QFLK�����LC�QEB�2BDFLK>I�4O>KPJFPPFLK�>KA�%KBODV
3@EBARIFKD�0O>@QF@BP�AL@RJBKQ�FP�QEB�LCCF@F>I�PLRO@B�LC�QEFP�FKCLOJ>QFLK

\ 3B@QFLK�����`�ABIBQBA�BKQFOB�PB@QFLK��3B@QFLK�����LC�QEB�2BDFLK>I�4O>KPJFPPFLK�>KA�%KBODV
3@EBARIFKD�0O>@QF@BP�AL@RJBKQ�FP�QEB�LCCF@F>I�PLRO@B�LC�QEFP�FKCLOJ>QFLK
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\ !QQ>@EJBKQ�"�3B@QFLK�����`�@E>KDBA�@LPQ@>MMBA�QL�LCCBO@>MMBA
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\ !QQ>@EJBKQ�&�3B@QFLK�&��`�RMA>QBA�OBCBOBK@BP�QL�0*-�->KR>I���!�TEF@E�TBOB�OB@BKQIV
@E>KDBA

Revision 39 (02/21/2019)

\ 3B@QFLK���>KA�!QQ>@EJBKQ�$�`�OBJLSBA�SBOPFLK�KRJ?BOP�COLJ�"!,����>KA�"!,���
OBCBOBK@BP

\ !AABA�PR?�PB@QFLK�����CLO�0OFJ>OV�&OBNRBK@V�2BPMLKPB�0BOCLOJ>K@B

\ #LSBO�QL�@LSBO�MBOFLAF@�OBSFBT

Revision 38 (04/20/2018):

\ 3B@QFLK�&����MOBSFLRPIV�PB@QFLK�&����@LJMIBQBIV�OBSFPBA�QL�OBCIB@Q�KBT�BIFDF?FIFQV�@OFQBOF>
>MMOLSBA�?V�&%2#�FK�QEB�%UQBOK>I�#>M>@FQV�&FIFKD�>P�TBII�>P�RMA>QBA�I>KDR>DB�CLO
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\ 3B@QFLK�&���@LKQ>FKP�JFKLO�@E>KDBP�QL�OBCIB@Q�RMA>QBP�J>AB�FK�QEB�MOBSFLRP�PB@QFLKP�

Revision 37 (11/16/2017):

\ 5MA>QB�QL�3B@QFLK�������QL�>AA�OBNRFOBJBKQP�CLO�KBT�"I>@H�3Q>OQ�RKFQP�BKQBOFKD�QEB�PBOSF@B�

Administrative Change (11/06/2017):

\ 5MA>QB�QL�3B@QFLK�������QL�OBMI>@B�OBCBOBK@B�QL�->KR>I���$��3B@QFLK����"I>@H�3Q>OQ
3BIB@QFLK�0OL@BPP�"I>@H�3Q>OQ�2BMI>@BJBKQ�0OL@BPP�QL�3B@QFLK�����"I>@H�3Q>OQ�'BKBO>QFLK
0OL@ROBJBKQ

Revision 36 (02/01/2017):

\ 5MA>QB�QL�3B@QFLK�������QL�RMA>QB�OBDRI>QFLK�OBNRFOBJBKQ�ABCFKFQFLK�

Revision 35 (08/25/2016):

\ 5MA>QB�QL�3B@QFLK�����2BDRI>QFLK�QL�@I>OFCV�OBJLSB�I>KDR>DB�QL�>IFDK�TFQE�@ROOBKQ
LMBO>QFLKP�>KA�OBJLS>I�LC�FKCLOJ>QFLK�>IOB>AV�LRQIFKBA�FK�->KR>I����%KBODV���!K@FII>OV
3BOSF@BP�->OHBQ�/MBO>QFLKP

\ 5MA>QB�QL�3B@QFLK�������0*-�-BJ?BO�#LKQOLI�)JMIBJBKQ>QFLK�TFQE�@LKCLOJFKD�@E>KDBP�QL
@ROOBKQ�A>Q>�BU@E>KDB

\ 5MA>QB�QL�!QQ>@EJBKQ�%�0*-�2BMLOQFKD�/C�.%2#�"!,�3Q>KA>OA�>KA�3B@QFLK�������0*-
!OB>�#LKQOLI�%OOLO�QL�>IFDK�TFQE�KBTIV�>MMOLSBA�.%2#�?>I>K@FKD�PQ>KA>OAP

m "!,������"!!,�OBMI>@BP�#03���OBMLOQFKD�OBNRFOBJBKQ�OBJLSBA

m "!,������5MA>QBA�&OBNRBK@V�"F>P�@>I@RI>QFLK�>KA�QFJBIFKB

0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP
2BSFPFLK�(FPQLOV

2BSFPFLK������%CCB@QFSB�$>QB�������������0*-�]����� ���



m 5MA>QB�?I>@H�PQ>OQ�IFKHP�>KA�@LKCLOJFKD�@E>KDBP�FK�3B@QFLK��������0BOCLOJ>K@B
3Q>KA>OAP�>KA�!QQ>@EJBKQ�#��0*-�"I>@H�3Q>OQ�4BPQ�2BMLOQ�&LOJ

Revision 34 (04/28/2016):

\ Added Attachment F: Dynamic Transfers

\ Administrative Change:

m 5MA>QBA�OBCBOBK@BP�COLJ�B-HQP�QL�->OHBQP�'>QBT>V

m 5MA>QBA�OBCBOBK@BP�COLJ�B-BQBO�QL�0LTBO�-BQBO

Revision 33 (12/01/2015):

\ 5MA>QBP�QL�3B@QFLK�����>OLRKA�4FJB�%OOLO�#LOOB@QFLK�QL�BIFJFK>QB�JBKQFLK�LC�-FATBPQ�)3/
>P�QEB�)KQBO@LKKB@QFLK�4FJB�-LKFQLO�

\ 5MA>QBP�QL�3B@QFLK�������>KA�!MMBKAFU�!�>OLRKA�QEB�b)KPQ>KQ>KBLRP�2BPBOSB�#EB@Hc�QL
@LOOBPMLKA�TFQE�OB@BKQ�@E>KDBP�QL�QEB�)2#�>MMIF@>QFLK���MOL@BPP�TFQEFK�B$!24�

\ !AJFKFPQO>QFSB�#E>KDB�

m 5MA>QBA�OBCBOBK@BP�COLJ�BA>Q>�QL�$>Q>�6FBTBO

m 5MA>QBA�OBCBOBK@BP�COLJ�B-HQP�QL�->OHBQP�'>QBT>V

\ 0BOFLAF@�2BSFBT

Revision 32 (04/06/2015):

Updates to Section 4.4 and 4.5 and any subsections within it:

\ ,>KDR>DB�CLO�OBDRI>QFLK�O>KDB

\ ,>KDR>DB�LK�OBDRI>QFLK�QBPQFKD�OBNRFOBJBKQP

\ ,>KDR>DB�LK�?>PBMLFKQ�ABCFKFQFLK

\ !AABA�KBT�%UEF?FQ����>KA�@LOOB@QBA�%UEF?FQ�KRJ?BOP�>@@LOAFKDIV

\ !AJFKFPQO>QFSB�#E>KDB��5MA>QBA�OBCBOBK@BP�COLJ�%33�QL�%U3@EBARIB

Revision 31 (08/21/2014):

These changes pertain to Section 4.5 and any subsections within it:

\ ÒPJM ActionsÓ section added to Section 4.5 - Taken from previous subsections to give an
overall description

\ Examples of Òsignal path changeÓ given in Section 4.5.1

\ Added value of basepoint in PJM Member Actions

\ Notification time changed from 60 minutes to 24 hours

\ No self-test for increasing regulating capability

\ Corrected typo in Performance Score Calculation

0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP
2BSFPFLK�(FPQLOV

2BSFPFLK������%CCB@QFSB�$>QB�������������0*-�]����� ���



Revision 30 (12/1/2013):

\ 2BDRI>QFLK�2BNRFOBJBKQ�TFII�?B�>�CFUBA�S>IRB������-7�LCCMB>H�����-7�LKMB>H	�FK�IFBR�LC
>�MBO@BKQ>DB�LC�QEB�,L>A�&LOB@>PQ�

Revision 29 (11/01/2013):

4TL�@E>KDBP�CLO�@>I@RI>QFLK�LC�MBOCLOJ>K@B�P@LOBP�
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M>OQF>I�ELRO�>PPFDKJBKQ�QEB�EFPQLOF@>I�MBOCLOJ>K@B�P@LOB�TFII�?B�RPBA�>P�QEB�>@QR>I�ELROIV
MBOCLOJ>K@B�P@LOB�

\ [�������0BOCLOJ>K@B�3@LOBP�CLO�2BDRI>QFLK�!PPFDKJBKQP�TFQE�,FJFQBA�.LQFCF@>QFLK�`
0BOCLOJ>K@B�P@LOFKD�TFII�?B����JFKRQBP�>CQBO�0*-�$FPM>Q@E�ILDP�QE>Q�>�OBPLRO@B�FP
MOLSFAFKD�OBDRI>QFLK�

Revision 28 (9/9/2013):

\ 3B@QFLK������5MA>QBA�I>KDR>DB�QL�OBCIB@Q�QEB�3VPQBJ�2BPQLO>QFLK�3QO>QBDV�4>PH�&LO@B
OB@LJJBKA>QFLKP�CLO�"I>@H�3Q>OQ�3BOSF@B�@E>KDBP�

\ !QQ>@EJBKQ�#�`�5MA>QBA�IFKH�CLO�"I>@H�3Q>OQ�4BPQ�2BMLOQ�&LOJP

Revision 27 (12/20/2012):

\ 3B@QFLK�����`�5MA>QB�I>KDR>DB�LK�FK>ASBOQBKQ�FKQBO@E>KDB�

\ 3B@QFLK�����`�5MA>QB�I>KDR>DB�OBD>OAFKD�OBDRI>QFLK�QBPQFKD�CLO�PFDK>I�M>QE�OBQBPQP�

\ 3B@QFLK�����`�!AABA�>AAFQFLK>I�@I>OFQV�LK�QEB�J>KR>I�AFPM>Q@E�MOL@BPP�CLO�>II�OBPLRO@BP�

\ 3B@QFLK�����`�&LIILTFKD�>�OBSFBT�LC�QEB�3LRQETBPQBOK�"I>@HLRQ�2B@LJJBKA>QFLKP�����>KA
�����>�./4%�E>P�?BBK�>AABA�OBD>OAFKD�DBKBO>QFLK�OBAFPM>Q@E�CLO�KLKJ>OHBQ�C>@FIFQFBP
BU@BBAFKD�QEB�,L>A�$RJM�IFJFQ�

\ !QQ>@EJBKQ�"�`�&LIILTFKD�>�OBSFBT�LC�QEB�3LRQETBPQBOK�"I>@HLRQ�2B@LJJBKA>QFLKP����
>KA������>�PQ>QBJBKQ�E>P�?BBK�>AABA�QE>Q�DBKBO>QFLK�OBAFPM>Q@E�FP�FKFQF>QBA�CLO�MLPQ
@LKQFKDBK@V�CILTP�LK�KLKJ>OHBQ�C>@FIFQFBP�BU@BBAFKD�QEB�,L>A�$RJM�IFJFQ�

\ !QQ>@EJBKQ�%�`�#I>OFCFBA�I>KDR>DB�LK�FK>ASBOQBKQ�FKQBO@E>KDB�>KA�FK@IRABA�I>KDR>DB
OBD>OAFKD�"!,����

Revision 26 (effective 9/19/2012):

\ 3B@QFLK�������`�0#�!MMIF@>QFLKP�>AABA�ABQ>FI�>?LRQ�0BOCLOJ>K@B�3@LOB�#>I@RI>QFLK�%KDFKB
�03#%	�

\ 3B@QFLK�������`�0*-�#LKQOLI�)JMIBJBKQ>QFLK�>AABA�ABQ>FI�>?LRQ�2BDRI>QFLK�!�>KA
2BDRI>QFLK�$�PFDK>I�
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\ 3B@QFLK�������`�2BDRI>QFLK�3FDK>IP�>AABA�ABQ>FI�OBDRI>QFLK�@LKQOLIP�PFDK>IP�PBKQ�?V�0*-�
FK@IRAFKD�2BDRI>QFLK�$��>KA�PFDK>IP�PBKQ�?V�0*-�JBJ?BOP�

\ 3B@QFLK�������`�2BDRI>QFLK�1R>IFCF@>QFLK�4BPQ�OBJLSBA�PNR>OB�T>SB�>KA�2>QB�LC
#LJMIF>K@B�CLO�2BDRI>QFLK�!�QBPQFKD�>KA�>AABA�ABQ>FI�CLO�2BDRI>QFLK�$�QBPQFKD�>P�TBII�>P
KBT�0*-�!@QFLKP�>KA�0*-�-BJ?BO�!@QFLKP�

\ 3B@QFLK�������`�#BOQFCVFKD�2BDRI>QFKD�2BPLRO@B�>AABA�I>KDR>DB�@I>OFCVFKD�PBIC�QBPQFKD�>P
TBII�>P�KBT�0*-�!@QFLKP�>KA�0*-�-BJ?BO�!@QFLKP�

\ 3B@QFLK�������`�#BOQFCVFKD�-RIQFMIB�#LJ?RPQFLK�4RO?FKBP�LO�(VAOL�5KFQP�>Q�>�3FKDIB�3FQB
>AABA�I>KDR>DB�JBQELALILDV�QL�DOLRM�OBPLRO@BP�CLO�OBDRI>QFLK�

\ 3B@QFLK�������`�)K@OB>PFKD�2BDRI>QFLK�#>M>?FIFQV�LK�>�2BPLRO@B�>AABA�I>KDR>DB�@I>OFCVFKD
QEB�RPB�LC�PBIC�QBPQFKD�>P�TBII�>P�KBT�0*-�!@QFLKP�>KA�0*-�-BJ?BO�!@QFLKP�

\ 3B@QFLK�������`�0BOCLOJ>K@B�3@LOB�#>I@RI>QFLK�QEFP�FP�>�KBT�PB@QFLK�QE>Q�OBMI>@BP�QEB�O>QB
LC�@LJMIF>K@B�@>I@RI>QFLK�TFQE�QEB�MBOCLOJ>K@B�P@LOB�@>I@RI>QFLK�JBQELA�QE>Q�RPBP
>@@RO>@V��ABI>V�>KA�MOB@FPFLK�QL�BS>IR>QB�>�OBPLRO@BP�OBPMLKPB�QL�QEB�0*-�OBDRI>QFLK
@LKQOLI�PFDK>I�>P�TBII�>P�KBT�0*-�!@QFLKP�>KA�0*-�-BJ?BO�!@QFLKP�

\ 3B@QFLK�������`�0BOCLOJ>K@B�'OLRMP�QEFP�FP�>�KBT�PB@QFLK�QE>Q�ABP@OF?BP�QEB�A>Q>�QO>KPCBO
KBBABA�CLO�OBPLRO@BP�QE>Q�TLRIA�IFHB�QL�?B�BS>IR>QBA�QLDBQEBO�LO�QE>Q�TFII�CLIILT�LQEBO�QE>K
MOLMLOQFLK>I�AFPM>Q@E�>P�TBII�>P�KBT�0*-�!@QFLKP�>KA�0*-�-BJ?BO�!@QFLKP�

Revision 26 (effective 10/1/2012):

\ ������,L>AFKD�2BPBOSBP�>AA�@I>OFCF@>QFLK�>?LRQ�MOFLOFQV�LC�CLIILTFKD�OBDRI>QFLK�AROFKD�>
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2BPBOSB�%SBKQ�

Revision 25 (06/28/2012):
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\ 5MA>QB�%UEF?FQ����FK�3B@QFLK�����QL�OBJLSB�$60�SLIQ>DB�IFJFQP��!IPL�@I>OFCV�OBCBOBK@BP�QL
%UEF?FQP����>KA����TEF@E�PELRIA�E>SB�?BBK����>KA����

\ 5MA>QBA�3B@QFLK�����OBNRFOFKD�!'#�CLO�DBKBO>QLOP�MOLSFAFKD�OBDRI>QFLK�MBO�"!,������?
�2�	�

\ !KKR>I�OBSFBT�LC�-��

Revision 24 (04/03/2012):

\ !QQ>@EJBKQ�"��5MA>QBA�I>KDR>DB�OBD>OAFKD�0*-�FPPRFKD�0#,,27P�CLO�KLKJ>OHBQ
C>@FIFQFBP��!AABA�I>KDR>DB�OBD>OAFKD�MLPQ@LKQFKDBK@V�ILT�SLIQ>DB�0#,,27P�

Revision 23 (11/16/2011):

\ !QQ>@EJBKQ�!��!AABA�KLQB�CLO�@I>OFQV�LK�)2#�@>I@RI>QFLKP��.BBA�QL�OBCIB@Q�OBDRI>QFLK
>PPFDKJBKQP�

\ !QQ>@EJBKQ�"��5MA>QBA�I>KDR>DB�OBD>OAFKD�0*-�FPPRFKD�0#,,27P�CLO�KLKJ>OHBQ
C>@FIFQFBP�

\ 3B@QFLK���������2BJLSB�QEFP�PB@QFLK�@LJMIBQBIV�QL�FK@LOMLO>QB�FKQL�-���

\ 3B@QFLK���������2BJLSB�OBPMLKPF?FIFQV�CLO�'/�QL�PBKA�?I>@HPQ>OQ�QBPQ�OBPRIQP�QL�,##�

\ 4EOLRDELRQ��5MA>QB�5$3�>KA�,!5$3�QL�243#%$�>KA�)43#%$��OBPMB@QFSBIV�
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0B>H�>KA�/CC0B>H�0BOFLAP��OBPMB@QFSBIV��QEB�,3%�AFPM>Q@EBO�OBMLOQP�QL�0*-�QEB�-7P�LC
2BDRI>QFLK�?V�@I>PP�QL�JBBQ�QEB�,3%eP�2BDRI>QFLK�L?GB@QFSB��MIRP�QEB�>JLRKQ��-7	�LC�>KV
>AAFQFLK>I�2BDRI>QFLK�?V�@I>PP�TEF@E�FP�MOBPBKQIV�>S>FI>?IB�QL�OBDRI>QB�c�RKABO�b$BQBOJFKFKD
2BDRI>QFLK�!PPFDKJBKQc�LC�b2BDRI>QFLK�c

\ !QQ>@EJBKQ�%��0OL@BPP�$F>DO>JP

m !AABA�b!QQ>@EJBKQ�%��0OL@BPP�$F>DO>JPc

0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP
2BSFPFLK�(FPQLOV

2BSFPFLK������%CCB@QFSB�$>QB�������������0*-�]����� ���



Revision 01 (07/08/97):

\ 3B@QFLK����$FPM>Q@EFKD�4LLIP

m !AABA�b.LQB��)K�%UEF?FQ�����Congestion Payment Status >KAParticipant Paying
Congestion $>Q>�&FBIAP�>OB�OBNRFOBA�CLO�QO>KP>@QFLKP�RQFIFWFKD�QEB�LMQFLK�LC�KLKCFOJ
QO>KPJFPPFLK�PBOSF@B�TFIIFKD�QL�M>V�@LKDBPQFLK�TEF@E�TBOB�P@EBARIBA�>KA�>MMOLSBA
MOFLO�QL�*RKB���������c�RKABO�b!@@LRKQFKD�)KCLOJ>QFLK�c

\ 3B@QFLK����4O>KPJFPPFLK�&>@FIFQV�#LKQOLI

m $BIBQBA�b���>KA�CLO�KLKCFOJ�QO>KP>@QFLKP�TFIIFKD�QL�M>V�@LKDBPQFLKc�COLJ�%UEF?FQ����
KLQB�RKABO�b#LOOB@QFSB�#LKQOLI�3QO>QBDFBP�c

Revision 00 (04/30/97):

\ #E>KDBA�OBCBOBK@BP�COLJ�0*-�)KQBO@LKKB@QFLK�!PPL@F>QFLK�QL�0*-�)KQBO@LKKB@QFLK��,�,�#�

\ #E>KDBA�OBCBOBK@BP�COLJ�0*-�QL�0*-�TEBOB�>MMOLMOF>QB�

\ #E>KDBA�OBCBOBK@BP�COLJ�0*-�QL�0*-�24/�TEBOB�>MMOLMOF>QB�

\ #E>KDBA�OBCBOBK@BP�COLJ�0*-�)!�QL�0*-�

\ #E>KDBA�OBCBOBK@BP�COLJ�)!�QL�0*-�

\ #E>KDBA�OBCBOBK@BP�COLJ�-FA!QI>KQF@�->OHBQ�QL�0*-�)KQBO@E>KDB�%KBODV�->OHBQ�

\ #E>KDBA�OBCBOBK@BP�COLJ�-FA!QI>KQF@�->OHBQ�/MBO>QFLKP�!DOBBJBKQ�QL�/MBO>QFKD
!DOBBJBKQ�LC�0*-�)KQBO@LKKB@QFLK��,�,�#�

Revision 00 (03/24/97):

\ 4EFP�OBSFPFLK�FP�>�AO>CQ�LC�QEB�0*-�->KR>I�CLOBalancing Operations.

0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP
2BSFPFLK�(FPQLOV

2BSFPFLK������%CCB@QFSB�$>QB�������������0*-�]����� ���


	Table of Exhibits
	Approval
	Current Revision
	Introduction
	About PJM Manuals
	About This Manual
	Intended Audiences
	References

	Using This Manual
	What You Will Find in This Manual


	Section 1: Overview
	1.1 Scope and Purpose of Dispatching
	1.2 PJM Responsibilities
	1.2.1 PJM Communications

	1.3 PJM Member Responsibilities
	1.3.1 Market Buyers
	1.3.2 Market Sellers
	1.3.3 Load Serving Entities


	Section 2: Dispatching Tools
	2.1 Control Center Tools
	2.1.1 EMS Applications
	2.1.2 PC Applications
	2.1.3 Ancillary Tools


	Section 3: System Control
	3.1 Adjusting PJM Balancing Area-Scheduled Resources
	3.1.1 PJM Area Control Error
	3.1.2 PJM Control Implementation
	3.1.3 PJM Member Control Implementation

	3.2 Time Error
	3.2.1 Time Error Correction Notification

	3.3 External Transactions Scheduling - Deleted (Section 2.1 of the Regional Transmission and Energy Scheduling Practices document is the official source of this information)
	3.4 External Transaction Scheduling Business Rules – Deleted (Section 2.2 of the Regional Transmission and Energy Scheduling Practices document is the official source of this information)
	3.5 Inadvertent Interchange
	3.5.1 Correcting for Accumulation of Inadvertent Interchange
	3.5.2 Measurements and Compliance

	3.6 Primary Frequency Response
	3.6.1 Generator Primary Frequency Response Evaluation
	3.6.2 Event Selection


	Section 4: Providing Ancillary Services
	4.1 Reserves
	4.1.1 Monitoring Reserves
	4.1.2 Loading Reserves

	4.2 Shared Reserves
	4.2.1 Payback
	4.2.2 Restoring Reserves

	4.3 Regulation
	4.3.1 PJM RTO Regulation Market Obligations
	4.3.2 Regulation Signals
	4.3.3 Determining Regulation Assignment
	4.3.4 Dispatching Regulation

	4.4 Qualifying Regulation Resources
	4.4.1 Regulation Qualification Test
	4.4.2 Certifying Regulating Resource
	4.4.3 Certifying Multiple Combustion Turbines or Hydro Units at a Single Site
	4.4.4 Increasing Regulation Capability on a Resource
	4.4.5 Disqualification and Re-Qualification of a Regulation Resource
	4.4.6 Performance Score Calculation
	4.4.7 Use of Performance Groups in the Performance Score
	4.4.8 Performance Scores for Regulation Resources During a Synchronized Reserve Event
	4.4.9 Performance Scores During Periods With Insufficient Data
	4.4.10 Performance Scores for Regulation Assignments With Limited Notification

	4.5 Black Start Service
	4.5.1 Additional PJM Requirements
	4.5.2 Restoration Assumptions
	4.5.3 Jurisdiction
	4.5.4 Definitions
	4.5.5 Objectives of Determining Black Start Criticality
	4.5.6 Assumptions
	4.5.7 Minimum Critical Black Start Unit and Fuel Assurance Black Start Unit Requirements
	4.5.8 Product Description
	4.5.9 Generator Owner's Commitment
	4.5.10 Performance Standards
	4.5.11 PJM Obligations
	4.5.12 Testing
	4.5.13 Testing and Training Standards and Records
	4.5.14 Non-Performance
	4.5.15 Termination of Black Start Service
	4.5.16 Black Start Service Unit Substitution


	Section 5: Transmission Facility Control
	5.1 Corrective Control Strategies
	5.2 Reactive Limitation Control
	5.3 Voltage Control
	5.3.1 Action in a Low-Voltage Situation
	5.3.2 500 kV System Voltage Below 500 kV
	5.3.3 Action in a High-Voltage Situation

	5.4 Thermal Overloaded Transmission
	5.4.1 Transaction Curtailment
	5.4.2 Generation Redispatch
	5.4.3 Operating Mode Change Procedure
	5.4.4 Generation Redispatch (Non-Market Facilities)

	5.5 Stability Limited Generation

	Attachment A: PJM Instantaneous Reserve Check
	IRC – Definitions of Terms/Calculations

	Attachment B: Transmission Constraint Control Guidelines
	B.1 Non-Cost Measures
	B.2 Generation Re-dispatch
	B.3 Analyzing and Controlling Non-Market BES Facilities
	Background:
	Procedure:
	B.3.1 Outage Approval Process for BES Facilities
	B.3.2 Outage Approval Process for Non-Market BES Facilities
	B.3.3 Resolving Modeling Differences
	B.3.4 Real-Time Controlling Actions
	B.3.5 Maintaining System Reliability


	Attachment C: PJM Black Start Test Report Form
	Attachment D: Disturbance Control Performance/Standard
	Attachment E: PJM Reporting of NERC BAL Standard
	E.1 Daily Data Support for BAL-001,BAL-002, BAL-003, and BAL-005, Reporting
	E.2 PJM Frequency Bias

	Attachment F: Dynamic Transfers
	F.1 Background
	F.2 Dynamic Transfer Request Process Flow
	Purpose
	Submitting Requests
	Administrative Fee
	Pseudo-Tie Approval Process
	Planning Eligibility Criteria
	Modeling Eligibility Criteria
	Electrical Distance Test
	Seams Coordination Model Consistency
	Markets Eligibility Criteria
	Market-to-Market Flowgate Test
	Transfer of Firm Allocation Eligibility
	Estimate and Deposit
	Documentation
	Withdrawals

	F.3 PJM EMS Modeling Requirements for Implementing Pseudo-Ties
	F.4 Generation Dynamic Transfer Business Rules
	F.5 Dynamic Transfer Requirements Summary
	F.6 References

	Revision History

