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2.1 Ov2.1 Overerview of Pview of PJM EnerJM Energy Markgy Marketsets
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2.1.2 Fast-Start Capable Adjustment Process
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2.1.3 Eligible Fast-Start Resources
!�&>PQ
3Q>OQ�2BPLRO@B�PE>II�?B�>K�%IFDF?IB�&>PQ
3Q>OQ�2BPLRO@B�TEBK�QEB�CLIILTFKD�>MMIV�

!�DBKBO>QFLK�OBPLRO@B�FP�@LJJFQQBA�LK�>K�LCCBO�TFQE�>�KLQFCF@>QFLK�QFJB�MIRP�PQ>OQRM�QFJB�LC
LKB�ELRO�LO�IBPP�>KA�>�-FKFJRJ�2RK�4FJB�LC�LKB�ELRO�LO�IBPP�

��

!K�%@LKLJF@�,L>A�2BPMLKPB�0>OQF@FM>KQ�OBPLRO@B�FP�@LJJFQQBA�LK�>K�LCCBO�TFQE�>
KLQFCF@>QFLK�QFJB�LC�LKB�ELRO�LO�IBPP�>KA�>�-FKFJRJ�$LTK�4FJB�LC�LKB�ELRO�LO�IBPP�

��

4EB�OBPLRO@B�PE>II�KLQ�?B�>KV�LC�QEB�CLIILTFKD�

3BIC
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>EB>A�%KBODV�->OHBQ�
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!�MPBRAL
QFBA�OBPLRO@B�QE>Q�ALBP�KLQ�MOLSFAB�>II�LC�QEBFO�LRQMRQ�QL�0*-��LO@�
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3B@QFLK����/SBOSFBT�LC�QEB�0*-�%KBODV�->OHBQP
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/KIV�%IFDF?IB�&>PQ
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2.1.4 Day-ahead Energy Market
4EB�$>V
>EB>A�%KBODV�->OHBQ�FP�>�CLOT>OA�J>OHBQ�FK�TEF@E�ELROIV�@IB>OFKD�MOF@BP�>OB
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>EB>A�%KBODV�->OHBQ�

4EB�$>V
>EB>A�%KBODV�->OHBQ�BK>?IBP�M>OQF@FM>KQP�QL�MRO@E>PB�>KA�PBII�BKBODV�>Q�?FKAFKD�$>V

>EB>A�,-0P�

\ )Q�>IPL�>IILTP�QO>KPJFPPFLK�@RPQLJBOP�QL�P@EBARIB�?FI>QBO>I�QO>KP>@QFLKP�>Q�?FKAFKD�$>V

>EB>A�@LKDBPQFLK�@E>ODBP�?>PBA�LK�QEB�AFCCBOBK@BP�FK�QEB�#LKDBPQFLK�0OF@BP�?BQTBBK�QEB
QO>KP>@QFLK�PLRO@B�>KA�PFKH�

\ ,L>A�3BOSFKD�%KQFQFBP��,3%P	�J>V�PR?JFQ�ELROIV�ABJ>KA�P@EBARIBP��FK@IRAFKD�>KV�MOF@B
PBKPFQFSB�ABJ>KA��CLO�QEB�>JLRKQ�LC�ABJ>KA�QE>Q�QEBV�TFPE�QL�IL@H
FK�>Q�$>V
>EB>A�MOF@BP�

\ !KV�DBKBO>QLO�QE>Q�FP�>�0*-�DBKBO>QFLK�@>M>@FQV�OBPLRO@B�QE>Q�E>P�>�2BIF>?FIFQV�0OF@FKD
-LABI��20-	�LO�&FUBA�2BPLRO@B�2BNRFOBJBKQ��&22	�2BPLRO@B�#LJJFQJBKQ�JRPQ�PR?JFQ
>�?FA�P@EBARIB�FKQL�QEB�$>V
>EB>A�%KBODV�->OHBQ�BSBK�FC�FQ�FP�PBIC
P@EBARIBA�LO�RK>S>FI>?IB
ARB�QL�LRQ>DB��/QEBO�DBKBO>QLOP�E>SB�QEB�LMQFLK�QL�?FA�FKQL�QEB�$>V
>EB>A�%KBODV�->OHBQ�

\ 4O>KPJFPPFLK�@RPQLJBOP�J>V�PR?JFQ�CFUBA��AFPM>Q@E>?IB�LO�dRM�QLe�@LKDBPQFLK�?FA�?FI>QBO>I
QO>KP>@QFLK�P@EBARIBP�FKQL�QEB�$>V
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2B>I
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\ #ROQ>FIJBKQ�3BOSF@B�0OLSFABOP��#30P	�J>V�PR?JFQ�ABJ>KA�OBAR@QFLK�?FAP�

!CQBO�QEB�A>FIV�NRLQB�MBOFLA�@ILPBP��0*-�@>I@RI>QBP�QEB�$>V
>EB>A�P@EBARIB�?>PBA�LK�QEB�?FAP�
LCCBOP�>KA�P@EBARIBP�PR?JFQQBA��RPFKD�QEB�P@EBARIFKD�MOLDO>JP�ABP@OF?BA�QEOLRDELRQ�3B@QFLK��
LC�QEFP�->KR>I��?>PBA�LK�IB>PQ
@LPQ��PB@ROFQV�@LKPQO>FKBA�OBPLRO@B�@LJJFQJBKQ�>KA�AFPM>Q@E�CLO
B>@E�ELRO�LC�QEB�KBUQ�LMBO>QFKD�A>V��4EB�$>V
>EB>A�P@EBARIFKD�MOL@BPP�FK@LOMLO>QBP�0*-
OBIF>?FIFQV�OBNRFOBJBKQP�>KA�OBPBOSB�L?IFD>QFLKP�FKQL�QEB�>K>IVPFP��4EB�OBPRIQFKD�$>V
>EB>A
ELROIV�P@EBARIBP��DBKBO>QBA�?V�QEB�AFPM>Q@E�ORK��>KA�$>V
>EB>A�,-0P��DBKBO>QBA�?V�QEB
MOF@FKD�ORK��OBMOBPBKQ�?FKAFKD�CFK>K@F>I�@LJJFQJBKQP�QL�QEB�J>OHBQ�M>OQF@FM>KQP�

4EB�$>V
>EB>A�->OHBQ�PBQQIBJBKQ�FP�@>I@RI>QBA�CLO�B>@E�$>V
>EB>A�3BQQIBJBKQ�)KQBOS>I��ELROIV
FKQBOS>I	�?>PBA�LK�P@EBARIBA�ELROIV�NR>KQFQFBP�OBPRIQFKD�COLJ�QEB�AFPM>Q@E�ORK�>KA�LK�$>V

>EB>A�ELROIV�MOF@BP�OBPRIQFKD�COLJ�QEB�MOF@FKD�ORK�

2.1.5 Real-time Energy Market

4EB�2B>I
QFJB�%KBODV�->OHBQ�RPBP�QEB�2B>I
QFJB�3B@ROFQV�#LKPQO>FKBA�%@LKLJF@�$FPM>Q@E��24
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PRMMIV�>KA�ABJ>KA��4EB�AFPM>Q@E�ORK�@LKPFABOP�OBPLRO@B�LCCBOP��CLOB@>PQBA�PVPQBJ�@LKAFQFLKP�
>KA�LQEBO�FKMRQP�FK�FQP�@>I@RI>QFLKP��&LO�JLOB�FKCLOJ>QFLK�OBD>OAFKD�QEB�24�3#%$�MOLDO>J�
MIB>PB�OBCBO�QL�3B@QFLK�����LC�QEFP�->KR>I��'BKBO>QLOP�>KA�$BJ>KA�2BPLRO@BP�J>V�>IQBO�QEBFO
?FAP�CLO�RPB�FK�QEB�2B>I
QFJB�%KBODV�->OHBQ�>P�ABCFKBA�FK�3B@QFLK�����LC�QEFP�->KR>I�AROFKD�QEB
CLIILTFKD�MBOFLAP�

\ $ROFKD�QEB�'BKBO>QFLK�2B?FAAFKD�0BOFLA�TEF@E�FP�ABCFKBA�COLJ�QEB�QFJB�0*-�MLPQP�QEB
OBPRIQP�LC�QEB�$>V
>EB>A�%KBODV�->OHBQ�RKQFI�������

\ 3Q>OQFKD�>Q��������QVMF@>IIV�>CQBO�QEB�2BIF>?FIFQV�!PPBPPJBKQ�>KA�#LJJFQJBKQ��2!#	�2RK�FP
@LJMIBQBA	�>KA�RM�QL�PFUQV
CFSB����	�JFKRQBP�MOFLO�QL�QEB�PQ>OQ�LC�QEB�LMBO>QFKD�ELRO�

2B>I
QFJB�,-0P�>KA�2BDRI>QFLK�>KA�2BPBOSB�#IB>OFKD�0OF@BP�>OB�@>I@RI>QBA�BSBOV�CFSB���	
JFKRQBP�?V�QEB�,L@>QFLK>I�0OF@B�#>I@RI>QLO��,0#	�MOLDO>J��FK�>�MOL@BPP�OBCBOOBA�QL�>P�QEB
MOF@FKD�ORK��>KA�>OB�?>PBA�LK�CLOB@>PQBA�PVPQBJ�@LKAFQFLKP�>KA�QEB�I>QBPQ�>MMOLSBA�24�3#%$
MOLDO>J�PLIRQFLK��&LO�JLOB�FKCLOJ>QFLK�OBD>OAFKD�,0#��2B>I
QFJB�,-0P�>KA�2BDRI>QFLK�>KA
2BPBOSB�#IB>OFKD�0OF@BP��OBCBO�QL�3B@QFLK�����LC�QEFP�->KR>I�

4EB�?>I>K@FKD�PBQQIBJBKQ�FP�@>I@RI>QBA�CLO�B>@E�2B>I
QFJB�3BQQIBJBKQ�)KQBOS>I��CFSB���	�JFKRQB
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QFJB�MOF@BP�OBPRIQFKD�COLJ�QEB�MOF@FKD�ORK�

2.2 Definition of Locational Mar2.2 Definition of Locational Mar ginal Priceginal Price

,L@>QFLK>I�->ODFK>I�0OF@B��,-0	�FP�ABCFKBA�>P�QEB�J>ODFK>I�MOF@B�CLO�BKBODV�>Q�QEB�IL@>QFLK
TEBOB�QEB�BKBODV�FP�ABIFSBOBA�LO�OB@BFSBA�>KA�FP�?>PBA�LK�CLOB@>PQBA�PVPQBJ�@LKAFQFLKP�>KA�QEB
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h 4EB�$>V
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2.3 Ener2.3 Energy Markgy Market Business Ruleset Business Rules

2.3.1 Bidding & Operations Time Line
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>EB>A
->OHBQ�

\ Prior to 13:30 Ð 0*-�MLPQP�QEB�$>V
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\ After Day-ahead Results posting up until 14:15 Ñ 0*-�LMBKP�QEB�2B>I
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2.3.2 Market Buyers
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2.3.2.1 Fixed and Price Sensitive Demand Bid Business Rules
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Demand Bid Limit �
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2.3.2.2 Increment and Decrement (Virtual) Bid Business Rules
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2.3.2.3 Up-to Congestion Transaction Business Rules
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2.3.2.4 Electric Distribution Company (EDC) Activities
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2.3.3 Market Sellers
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QEB�JFKFJRJ�KLQFCF@>QFLK�QFJB�FP�CLOQV
CFSB����	�JFKRQBP�MOFLO�QL�QEB�P@EBARIBA�LMBO>QFLK�LC
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P@EBARIB
AROFKD�QEB�2B?FA�0BOFLA�

\ ->OHBQ�3BIIBOP�TFQE�->OHBQ
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2.3.3.1 Capacity Resource Offer Rules:
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0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK����/SBOSFBT�LC�QEB�0*-�%KBODV�->OHBQP

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



\ )KQBOJFQQBKQ�'BKBO>QFLK�2BPLRO@BP�>KA�#>M>@FQV�3QLO>DB�2BPLRO@BP�QE>Q�>OB�@LJJFQQBA
#>M>@FQV�2BPLRO@BP��BU@BMQ�QELPB�QE>Q�>OB�M>OQF@FM>QFKD�FK�QEB�%KBODV�3QLO>DB�2BPLRO@B
0>OQF@FM>QFLK�-LABI��PE>II�JBBQ�QEB�JRPQ�LCCBO�OBNRFOBJBKQ�?V�BFQEBO�PBIC
P@EBARIFKD
�!S>FI>?FIFQV���-RPQ�2RK	�LO�J>V�>IILT�QEB�$>V
>EB>A�->OHBQ�QL�P@EBARIB�?V�LCCBOFKD�QEB
RKFQ�>P�>�AFPM>Q@E>?IB�OBPLRO@B��!S>FI>?FIFQV���%@LKLJF@	�BNR>I�QL�QEB�IBSBI�ABCFKBA�?BILT�

\ )KQBOJFQQBKQ�'BKBO>QFLK�2BPLRO@BP�JBBQ�QEBFO�JRPQ�LCCBO�OBNRFOBJBKQ�?V�LCCBOFKD�%@LKLJF@
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2.3.3.2 Generator Schedules
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h 0OF@B
?>PBA�0>O>JBQBO�,FJFQBA�3@EBARIB��0,3	��0OF@B
?>PBA�0,3�P@EBARIBP�JRPQ
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ARO>QFLK�LC�QEB�@LJJFQJBKQ��&LO�$R>I�&RBI�#>M>?IB�OBPLRO@BP�TFQE�>�ILPP�LC�QEB�@LJJFQQBA
CRBI�QE>Q�T>KQ�LO�KBBA�QL�HBBM�ORKKFKD�LK�QEB�PB@LKA>OV�CRBI��QEB�@LJJFQQBA�@LPQ�P@EBARIB
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%JBODBK@V
->UFJRJ�$FP@E>ODB

%JBODBK@V
->UFJRJ�$FP@E>ODB
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-FKFJRJ

%JBODBK@V
->UFJRJ�#E>ODB

%JBODBK@V
-FKFJRJ�$FP@E>ODB
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->UFJRJ�#E>ODB
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LC�QEB�RKFQ�DFSBK�QEB�@LKCFKBP�LC�QEB�0*-�PLCQT>OB�>KA�PE>II�KLQ�?B�RPBA�QL�TFQEELIA�>
MLOQFLK�LC�QEB�@>M>@FQV�LO�O>JMFKD�@>M>?FIFQV�LC�>�RKFQ�COLJ�QEB�J>OHBQ��(LROIV�O>JM�O>QBP
JRPQ�?B�RMA>QBA�OBDRI>OIV�QL�>@@LRKQ�CLO�I>QBPQ�>J?FBKQ�@LKAFQFLKP�

\ (LROIV�AFCCBOBKQF>QBA�PBDJBKQBA�O>JM�O>QBP�>IILT�'BKBO>QFLK�2BPLRO@BP�QL�OBCIB@Q�QEBFO
O>JMFKD�@>M>?FIFQV�TFQE�DOB>QBO�DO>KRI>OFQV�@LJM>OBA�QL�>�PFKDIB�O>JM�O>QB�LO�A>FIV
PBDJBKQBA�O>JM�O>QBP��'BKBO>QFLK�2BPLRO@BP�TFQE�AFP@LKQFKRFQFBP�FK�QEBFO�LMBO>QFKD�O>QB
�B�D��AR@Q�?ROKBOP��MB>H�CFOFKD	�PELRIA�RPB�ELROIV�AFCCBOBKQF>QBA�PBDJBKQBA�O>JM�O>QBP�QL
OBCIB@Q�PR@E�LMBO>QFKD�JLABP�

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK����/SBOSFBT�LC�QEB�0*-�%KBODV�->OHBQP
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\ !�RKFQ�?FA�FK@IRABP�>K�%@LKLJF@�->UFJRJ�MLFKQ��TEF@E�FP�QEB�EFDEBPQ�LRQMRQ�LK�FQP�?FA
@ROSB�QE>Q�QEB�RKFQ�FP�LCCBOFKD�CLO�B@LKLJF@�AFPM>Q@E��4EB�%@LKLJF@�->UFJRJ�OBMOBPBKQP
QEB�EFDEBPQ�RKOBPQOF@QBA�IBSBI�LC�-7�QE>Q�QEB�LMBO>QFKD�@LJM>KV�TFII�LMBO>QB�QEB�RKFQ�
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>@QR>I�@>M>?FIFQV�LC�QEB�RKFQ�QL�LMBO>QB�LK�FQP�?FA�@ROSB�>KA�PE>II�KLQ�?B�RPBA�QL�TFQEELIA�>
MLOQFLK�LC�QEB�@>M>@FQV�LC�>�RKFQ�COLJ�QEB�$>V
>EB>A�->OHBQ�

\ 2BAR@QFLK�LC�QEB�%@LKLJF@�->UFJRJ�-BD>T>QQ�@LKPQFQRQBP�TFQEELIAFKD�FK�QEB�$>V
>EB>A
%KBODV�->OHBQ��FC�

h 4EB�%@LKLJF@�->UFJRJ�-BD>T>QQ�FP�EFDEBO�FK�QEB�?FA�CLO�QEB�2B>I
QFJB�%KBODV
->OHBQ�QE>K�FK�QEB�?FA�CLO�QEB�$>V
>EB>A�->OHBQ��LO�

h 4EBOB�FP�KL�MEVPF@>I�OB>PLK�QL�ABPFDK>QB�>�ILTBO�%@LKLJF@�->UFJRJ�CLO�QEB�$>V

>EB>A�->OHBQ�?FA�QE>K�FK�QEB�?FA�CLO�QEB�2B>I
QFJB�->OHBQ�

\ 4EB�@LKPBNRBK@B�LC�TFQEELIAFKD�>�RKFQeP�@>M>@FQV�?V�OBAR@QFLK�LC�QEB�%@LKLJF@�->UFJRJ
-BD>T>QQ�FP�

h 4EB�RKFQ�TFII�?B�DFSBK�>K�LRQ>DB�QF@HBQ�QE>Q�OBCIB@QP�>�ABO>QFKD�BNR>I�QL�QEB�MLPFQFSB
AFCCBOBK@B�FK�QEB�%@LKLJF@�->UFJRJ�LRQMRQ�ABPFDK>QBA�FK�QEB�?FA�CLO�QEB�2B>I
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>EB>A�->OHBQ�

\ #4eP�>OB�MBOJFQQBA�QL�MOLSFAB�>K�%@LKLJF@�-FKFJRJ�IBPP�QE>K�QEB�MEVPF@>I�B@LKLJF@
JFKFJRJ�S>IRB�LC�QEB�RKFQ�

\ 7EBK�>�RKFQ�LO�M>OQ�LC�>�RKFQ�FP�ABPFDK>QBA�>P�->UFJRJ�%JBODBK@V��-%	��QEFP�JB>KP�QE>Q
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>EB>A�->OHBQ��FC�
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QFJB�->OHBQ��LO�

h 4EBOB�FP�KL�MEVPF@>I�OB>PLK�QL�ABPFDK>QB�QEB�RKFQ�>P�-%�

\ 4EB�@LKPBNRBK@B�LC�TFQEELIAFKD�>�RKFQeP�@>M>@FQV�RKABO�-%�FP�

h 4EB�RKFQ�TFII�?B�DFSBK�>K�LRQ>DB�QF@HBQ�TEF@E�OBCIB@QP�>�AB
O>QFKD�BNR>I�QL�QEB�MLPFQFSB
AFCCBOBK@B�FK�@>M>@FQV�ABPFDK>QBA�->UFJRJ�%JBODBK@V�FK�QEB�?FA�CLO�QEB�$>V
>EB>A
->OHBQ�>KA�@>M>@FQV�ABPFDK>QBA�->UFJRJ�%JBODBK@V�FK�QEB�?FA�CLO�QEB�2B>I
QFJB
->OHBQ�

'BKBO>QFLK�/CCBO�"RPFKBPP�2RIBP

\ 'BKBO>QFLK�LCCBOP�J>V�@LKPFPQ�LC�PQ>OQRM��KL
IL>A�>KA�FK@OBJBKQ>I�BKBODV�LCCBO�
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0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK����/SBOSFBT�LC�QEB�0*-�%KBODV�->OHBQP
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?>PBA�RKFQ�E>P�QEB�LMQFLK�QL�@ELLPB�QL�PR?JFQ�@LPQ
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IL>A�CBBP�
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PQ>OQRM�>KA�KL�IL>A�@LPQP�BKQBOBA�

)K@OBJBKQ>I�%KBODV�/CCBO�"RPFKBPP�2RIBP�

\ 'BKBO>QFLK�OBPLRO@B�@LPQ
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ABJLKPQO>QFKD�QEB�@>I@RI>QFLK�LC�@LPQP�DOB>QBO�QE>K��������-7E�QL�0*-�>KA�QEB�--5�FK
>@@LOA>K@B�TFQE�!QQ>@EJBKQ�$�LC�QEFP�->KR>I�
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QELPB�LK�QEB�OBCBOBK@B�@LPQ
?>PBA�LCCBO�
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2.3.3.3 Aggregated Unit Business Rules
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2.3.3A External Market Sellers
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2.3.3A.1 External Resource Day-ahead Market Requirements
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2.3.3A.2 External Resource Reliability Assessment and Commitment Run
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2.3.3A.3 External Resource Real-time Market Requirements
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2.3.3.4 Public Distribution Microgrid Generators
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2.3.4 Minimum Generator Operating Parameters Ð Parameter Limited Schedules
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2.3.4.1 Parameter Limits
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2.3.4.2 Unit Specific Parameter Adjustments
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>MMIF@>?IB�$BIFSBOV�9B>O��0*-�TFII�@LKPRIQ�TFQE�QEB�--5�>KA�@LKPFABO�>KV�FKMRQ�OB@BFSBA
FK�FQP�ABQBOJFK>QFLK�LC�>�OBPLRO@BeP�RKFQ
PMB@FCF@�M>O>JBQBO�IFJFQP�

\ /K@B�0*-�E>P�J>AB�>�ABQBOJFK>QFLK�LC�QEB�RKFQ
PMB@FCF@�M>O>JBQBO�IFJFQBA�P@EBARIB
S>IRBP�CLO�>�'BKBO>QFLK�#>M>@FQV�2BPLRO@B��QELPB�S>IRBP�TFII�OBJ>FK�>MMIF@>?IB�QL�QEB
OBPLRO@B�RKQFI�PR@E�QFJB�>P�0*-�ABQBOJFKBP�QE>Q�>�@E>KDB�FP�KBBABA�?>PBA�LK�@E>KDBA
LMBO>QFLK>I�@>M>?FIFQFBP�LC�QEB�OBPLRO@B�

\ 4EB�LMBO>QFLK>I�IFJFQ>QFLKP�QE>Q�PRMMLOQ�>AGRPQBA�RKFQ
PMB@FCF@�M>O>JBQBO�IFJFQP�PE>II�?B��>	
>�MEVPF@>I�LMBO>QFLK>I�IFJFQ>QFLK�?>PBA�LK�LMBO>QFKD�ABPFDK�@E>O>@QBOFPQF@P�LC�QEB�OBPLRO@B
LO��?	�LQEBO�>@QR>I�MEVPF@>I�@LKPQO>FKQP�QE>Q�>OB�KLQ�?>PBA�LK�QEB�@E>O>@QBOFPQF@P�LC�QEB
OBPLRO@B��FK@IRAFKD�@LKQO>@QR>I�IFJFQ>QFLKP��%@LKLJF@�@LKPQO>FKQP�>OB�KLQ�Q>HBK�FKQL

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK����/SBOSFBT�LC�QEB�0*-�%KBODV�->OHBQP
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@LKPFABO>QFLK�FK�QEB�ABQBOJFK>QFLK�LC�QEB�RKFQ
PMB@FCF@�M>O>JBQBO�IFJFQP��#LKQO>@QR>I�IFJFQP
J>V�LKIV�?B�@LKPFABOBA�>�MEVPF@>I�@LKPQO>FKQ�>KA�KLQ�>K�B@LKLJF@�@LKPQO>FKQ�TEBK�?>PBA
LK�>�K>QRO>I�D>P�MFMBIFKB�QO>KPMLOQ>QFLK�@LKQO>@Q�QE>Q�FP�CLO�QEB�?BPQ�>S>FI>?IB�PBOSF@B
LCCBOBA�?V�QEB�MFMBIFKB�>KA�>S>FI>?IB�QL�QEB�->OHBQ�3BIIBO�O>QEBO�QE>K�>�ILTBO�@LPQ�LMQFLK
QE>Q�MOLSFABP�IBPP�CIBUF?IB�PBOSF@B��&LO�BU>JMIB��FC�>�MFMBIFKB�LCCBOP�ELROIV�KLJFK>QFLKP�>KA�
LO�KL�KLQF@B�PBOSF@B��QEB�OBPLRO@BeP�LMBO>QFLK>I�M>O>JBQBOP�TFII�?B�?>PBA�LK�QELPB�JLOB
CIBUF?IB�PBOSF@BP�QE>Q�>OB�>S>FI>?IB�BSBK�FC�>�IBPP�CIBUF?IB�PBOSF@B�FP�MOL@ROBA�

\ /KIV�>@QR>I�MEVPF@>I�LMBO>QFLK>I�IFJFQ>QFLKP��CRBI�@LKQO>@QR>I�@LKPQO>FKQP��BKSFOLKJBKQ>I
IFJFQ>QFLKP�>KA�LQEBO�>@QR>I�@LKPQO>FKQP�LK�>�OBPLRO@B�TFII�?B�@LKPFABOBA�CLO�>AGRPQJBKQ
OBNRBPQP��4EB�CLIILTFKD�IFPQ�FP�KLQ�>K�BUE>RPQFSB�IFPQ��?RQ�MOLSFABP�BU>JMIBP�LC�QEB�QVMBP�LC
FKCLOJ>QFLK�>KA�AL@RJBKQ>QFLK�0*-�TLRIA�OBNRBPQ�QL�PRMMLOQ�>AGRPQBA�RKFQ
PMB@FCF@
M>O>JBQBO�IFJFQP�OBNRBPQP�

h 3Q>OQ
5M�4FJB�!AGRPQJBKQP�a�/OFDFK>I�%NRFMJBKQ�->KRC>@QROBO��/%-	�?>@HRM
AL@RJBKQ>QFLK��@LKQOLI�OLLJ�A>Q>��PQ>OQ
RM�IL>AFKD�@ROSBP�>KA�>�ABQ>FIBA�PQ>OQ
RM
PBNRBK@B�IFPQFKD�QEB�OBNRFOBA�PQBMP�>ILKD�TFQE�QEB�QFJB�OBNRFOBA�QL�MBOCLOJ�B>@E�PQBM�

h ->UFJRJ�$>FIV�7BBHIV�3Q>OQP�!AGRPQJBKQP�a�/%-�?>@HRM�AL@RJBKQ>QFLK�>KA�LO
ABQ>FIBA�PQ>OQ
RM�>KA�PERQALTK�PBNRBK@BP�QE>Q�PELT�TEV�QEB�ABC>RIQ�PQ>OQ�M>O>JBQBOP
@>KKLQ�?B�MEVPF@>IIV�JBQ�

h -FKFJRJ�2RK�4FJB�!AGRPQJBKQP�a�/%-�?>@HRM�AL@RJBKQ>QFLK�CLO�MEVPF@>I�OBPLRO@B
@LKPQO>FKQP�QE>Q�OBNRFOBP�QEB�RKFQ�QL�?B�LMBO>QBA�CLO�QEB�OBNRBPQBA�QFJB�MBOFLA�

h -FKFJRJ�$LTK�4FJB�!AGRPQJBKQP�
�/%-�?>@HRM�AL@RJBKQ>QFLK�>KA�>�ABQ>FIBA�PERQ
ALTK�PBNRBK@B�IFPQFKD�QEB�OBNRFOBA�PQBMP�QL�?OFKD�QEB�OBPLRO@B�FKQL�>�OB>AV�CLO�PQ>OQ

RM�@LKAFQFLK�>ILKD�TFQE�QEB�QFJB�OBNRFOBA�QL�MBOCLOJ�B>@E�PQBM�

h .LQFCF@>QFLK�4FJB�!AGRPQJBKQP�a�!�ABQ>FIBA�PBNRBK@B�LC�BSBKQP�LC�QEB�Q>PHP�OBNRFOBA
MOFLO�QL�PQ>OQ
RM�>ILKD�TFQE�QEB�QFJB�OBNRFOBA�QL�MBOCLOJ�B>@E�PQBM�)K�>AAFQFLK�D>P
MFMBIFKB�@LKQO>@QP�J>V�?B�PR?JFQQBA�CLO�OBSFBT�

h 4ROK�$LTK�2>QFL�!AGRPQJBKQP�a�/%-�?>@HRM�AL@RJBKQ>QFLK�ABP@OF?FKD�QEB
BNRFMJBKQ�IFJFQ>QFLK��2BNRBPQP�CLO�>AGRPQJBKQP�QL�QEFP�M>O>JBQBO�?>PBA�LK�BJFPPFLKP
MBOJFQ�IFJFQ>QFLKP�>KA�OBI>QBA�@LK@BOKP�TFII�OBNRFOB�FK@IRPFLK�LC�QEB�>MMIF@>?IB�!FO
0BOJFQ�>P�TBII�>P�BJFPPFLKP�A>Q>�CLO�GRPQFCF@>QFLK�

2.3.4.3 Parameter Limited Schedule Exceptions

\ 4EBOB�>OB�QEOBB���	�AFCCBOBKQ�QVMBP�LC�BU@BMQFLKP�QL�QEB�0>O>JBQBO�,FJFQBA�3@EBARIB�->QOFU
ABC>RIQ�S>IRBP�

h 4BJMLO>OV�%U@BMQFLKÐ!�LKB
QFJB�BU@BMQFLK�I>PQFKD�CLO�QEFOQV����	�A>VP�LO�IBPP�AROFKD
QEB�QTBISB�JLKQE�MBOFLA�COLJ�*RKB���QL�->V����

h 0BOFLA�%U@BMQFLKÐ,>PQFKD�CLO�>Q�IB>PQ�QEFOQV
LKB����	�A>VP�?RQ�KL�JLOB�QE>K�LKB�VB>O
AROFKD�QEB�QTBISB�JLKQE�MBOFLA�COLJ�*RKB���QL�->V����

h 0BOPFPQBKQ�%U@BMQFLKÐ,>PQFKD�CLO�>Q�IB>PQ�LKB�VB>O�

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK����/SBOSFBT�LC�QEB�0*-�%KBODV�->OHBQP
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\ 0ROPR>KQ�QL�3B@QFLK�))�"�LC�!QQ>@EJBKQ�-�a�!MMBKAFU�LC�QEB�4>OFCC��0BOFLA�>KA�0BOPFPQBKQ
%U@BMQFLK�OBNRBPQP�JRPQ�?B�PBKQ�QL�0>O>JBQBOP�%U@BMQFLKP MGJ�@LJ�?V�KL�I>QBO�QE>K
&B?OR>OV����FJJBAF>QBIV�MOB@BAFKD�QEB�QTBISB�JLKQE�MBOFLA�COLJ�*RKB���QL�->V����AROFKD
TEF@E�QEB�BU@BMQFLK�FP�OBNRBPQBA�QL�@LJJBK@B�

\ !II�->OHBQ�3BIIBOP�QE>Q�TFPE�QL�PR?JFQ�>�0>O>JBQBO
,FJFQBA�3@EBARIB�CLO�OBPLRO@BP�TFQE
MEVPF@>I�LMBO>QFLK>I�IFJFQ>QFLKP�QE>Q�MOBSBKQ�QEB�OBPLRO@BP�COLJ�JBBQFKD�QEB�JFKFJRJ
M>O>JBQBOP�J>V�PR?JFQ�>�OBNRBPQ�CLO�>K�BU@BMQFLK�SF>�->OHBQP�'>QBT>V�CLO�BS>IR>QFLK�

\ %>@E�->OHBQ�3BIIBO�PBBHFKD�>K�BU@BMQFLK�JRPQ�PRMMIV�QEB�OBNRFOBA�EFPQLOF@>I�OBPLRO@B
LMBO>QFKD�A>Q>�FK�PRMMLOQ�LC�QEB�0BOFLA�LO�0BOPFPQBKQ�%U@BMQFLK�>KA�FC�QEB�BU@BMQFLK
OBNRBPQBA�FP�?>PBA�LK�KBT�MEVPF@>I�LMBO>QFLK>I�IFJFQP�CLO�QEB�OBPLRO@B�CLO�TEF@E�EFPQLOF@>I
LMBO>QFKD�A>Q>�FP�RK>S>FI>?IB��QEB�DBKBO>QFLK�OBPLRO@B�J>V�>IPL�PR?JFQ�QB@EKF@>I
FKCLOJ>QFLK�>?LRQ�QEB�MEVPF@>I�LMBO>QFLK>I�IFJFQP�CLO�0BOFLA�%U@BMQFLKP�LC�QEB�OBPLRO@B�QL
PRMMLOQ�QEB�OBNRBPQBA�M>O>JBQBOP�

\ 0EVPF@>I�LMBO>QFLK>I�IFJFQ>QFLKP�CLO�0BOFLA�LO�0BOPFPQBKQ�%U@BMQFLKP�J>V�FK@IRAB�?RQ�>OB�KLQ
IFJFQBA�QL��JBQ>IIRODF@>I�OBPQOF@QFLKP�ARB�QL�>DB�>KA�ILKD�QBOJ�ABDO>A>QFLK��MEVPF@>I�ABPFDK
JLAFCF@>QFLKP��LMBO>QFKD�MBOJFQ�IFJFQ>QFLKP��LMBO>QFKD�IFJFQP�FJMLPBA�?V�CBABO>I��PQ>QB�LO
IL@>I�OBDRI>QLOV�OBNRFOBJBKQP�LO�FKPRO>K@B�@>OOFBO�OBNRFOBJBKQP��@LKPBKQ�AB@OBBP�
J>KRC>@QROBO�QB@EKF@>I�?RIIBQFKP��LO�BKSFOLKJBKQ>I�MBOJFQ�IFJFQ>QFLKP�RKABO�KLK
BJBODBK@V
@LKAFQFLKP�

\ %>@E�->OHBQ�3BIIBO�OBNRBPQFKD�>�0BOFLA�LO�0BOPFPQBKQ�%U@BMQFLK�?>PBA�LK�KBT�MEVPF@>I
LMBO>QFLK>I�IFJFQ>QFLKP�CLO�>�OBPLRO@B�J>V�PR?JFQ�QEB�QB@EKF@>I�FKCLOJ>QFLK��OBNRFOBA�ARB�QL
QEB�RK>S>FI>?FIFQV�LC�EFPQLOF@>I�LMBO>QFKD�A>Q>��PRMMLOQFKD�QEB�OBNRBPQBA�M>O>JBQBOP��TEF@E
JRPQ�?B�?>PBA�LK�QEB�ABCFKFQFLK�LC�MEVPF@>I�LMBO>QFLK>I�IFJFQ>QFLKP�CLO�0BOFLA�LO�0BOPFPQBKQ
%U@BMQFLKP�LC�QEB�OBPLRO@B�

\ %>@E�4BJMLO>OV��0BOFLA�LO�0BOPFPQBKQ�%U@BMQFLK�OBNRBPQ�TFII�FKAF@>QB�QEB�BUMB@QBA
ARO>QFLK�LC�QEB�OBNRBPQBA�BU@BMQFLK�FK@IRAFKD�QEB�A>QB�LK�TEF@E�QEB�OBNRBPQBA�BU@BMQFLK
MBOFLA�TFII�BKA��)C�MEVPF@>I�@LKAFQFLKP�>Q�QEB�RKFQ�@E>KDB�PR@E�QE>Q�QEB�BU@BMQFLK�FP�KL
ILKDBO�OBNRFOBA��QEB�->OHBQ�3BIIBO�FP�L?IFD>QBA�QL�FKCLOJ�0*-�>KA�QEB�--5�>KA�QEB
BU@BMQFLK�TFII�?B�OBSFBTBA�QL�ABQBOJFKB�FC�QEB�BU@BMQFLK�@LKQFKRBP�QL�?B�>MMOLMOF>QB�

\ )C�>�OBNRBPQ�CLO�>�MBOFLA�LO�0BOPFPQBKQ�%U@BMQFLK�FP�OB@BFSBA�?V�&B?OR>OV�����QEB�--5�TFII
OBSFBT�QEB�BU@BMQFLK�>KA�MOLSFAB�QEB�->OHBQ�3BIIBO�>KA�0*-�TFQE�>�ABQBOJFK>QFLK�FK�TOFQFKD
TEBQEBO�QEB�OBNRBPQ�O>FPBP�J>OHBQ�MLTBO�@LK@BOKP�?V�!MOFI����>KA�0*-�PE>II�MOLSFAB�FQP
ABQBOJFK>QFLK�TEBQEBO�QEB�OBNRBPQ�FP�>MMOLSBA�LO�ABKFBA�?V�KL�I>QBO�QE>K�!MOFI�����3ELRIA
0*-�OBNRFOB�>AAFQFLK>I�QB@EKF@>I�BUMBOQFPB�FK�LOABO�QL�BS>IR>QB�QEB�BU@BMQFLK�OBNRBPQ��0*-
TFII�BKD>DB�QEB�PBOSF@BP�LC�>�@LKPRIQ>KQ�TFQE�QEB�OBNRFOBA�BUMBOQFPB��!�DBKBO>QFLK�OBPLRO@B
PE>II�KLQFCV�QEB�--5�>KA�0*-�TEBK�QEB�QBJMLO>OV�BU@BMQFLK�@LJJBK@BP�>KA�QBOJFK>QBP
>KA�MOLSFAB�QL�QEB�--5�>KA�0*-�TFQEFK�QEOBB���	�A>VP�CLIILTFKD�PR@E�@LJJBK@BJBKQ
AL@RJBKQ>QFLK�BUMI>FKFKD�FK�ABQ>FI�QEB�OB>PLKP�CLO�QEB�4BJMLO>OV�%U@BMQFLK��QE>Q�FK@IRABP�

h 5KFQ�.>JB�

h 0>O>JBQBO�,FJFQ�2BNRBPQBA�

h 2B>PLK�CLO�4BJMLO>OV�%U@BMQFLK�2BNRBPQ�

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK����/SBOSFBT�LC�QEB�0*-�%KBODV�->OHBQP
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h B$>OQ�QF@HBQ�

h *RPQFCF@>QFLK�CLO�4BJMLO>OV�%U@BMQFLK�2BNRBPQ��FK@IRAFKD�OBNRFOBA�OBPLRO@B�LMBO>QFKD
A>Q>�FK�PRMMLOQ�LC�QEB�BU@BMQFLK�

h $>QB�LK�TEF@E�QEB�BU@BMQFLK�MBOFLA�TFII�BKA�

\ )C�0*-�ALBP�KLQ�OB@BFSB�>�@LJMIBQB�BU@BMQFLK�OBNRBPQ��>KA�QEB�OBPLRO@B�AFA�KLQ�@IB>O�FK
QEB�$>V
>EB>A�%KBODV�->OHBQ��QEB�OBPLRO@B�P@EBARIB�TFII�?B�OBQROKBA�QL�FQP�MOBSFLRP
M>O>JBQBO�IFJFQP�

\ 0EVPF@>I�LMBO>QFLK>I�IFJFQ>QFLKP�CLO�4BJMLO>OV�%U@BMQFLKP�J>V�FK@IRAB��?RQ�>OB�KLQ�IFJFQBA
QL��PELOQ�QBOJ�BNRFMJBKQ�C>FIROBP��PELOQ�QBOJ�CRBI�NR>IFQV�MOL?IBJP�PR@E�>P�BU@BPPFSB
JLFPQROB�FK�@L>I�CFOBA�RKFQP��LO�BKSFOLKJBKQ>I�MBOJFQ�IFJFQ>QFLKP�RKABO�KLK
BJBODBK@V
@LKAFQFLKP�

\ ->OHBQ�3BIIBOP�J>V�RPB�BU@BMQFLKP�QL�OBCIB@Q�MEVPF@>I�LMBO>QFLK>I�IFJFQ>QFLKP��B�D��
LMBO>QFLK>I�CILT�LOABOP	�LK�K>QRO>I�D>P�MFMBIFKBP�>KA�IL@>I�K>QRO>I�D>P�AFPQOF?RQFLK
@LJM>KFBP��,$#	��4EBPB�BU@BMQFLKP�TFII�?B�OBSFBTBA�?V�0*-�>KA�QEB�--5�>KA�>MMOLSBA
?V�0*-��FK�>@@LOA>K@B�TFQE�QEB�>MMIF@>?IB�MOLSFPFLKP�LC�QEB�4>OFCC�>KA�/MBO>QFKD
!DOBBJBKQ�

\ !�QBJMLO>OV�BU@BMQFLK�J>V�LKIV�?B�OBNRBPQBA�LKB
QFJB�CLO�QEB�P>JB�MEVPF@>I�>KA�>@QR>I
@LKPQO>FKQ�MBO�L@@ROOBK@B�PFK@B�>K�LMBO>QFLK>I�@LKPQO>FKQ�QE>Q�J>V�MBOFLAF@>IIV�BUFPQ�JLOB
QE>K�LK@B�PELRIA�?B�QEB�PR?GB@Q�LC�>�MBOFLA�BU@BMQFLK�OBNRBPQ�O>QEBO�QE>K�JRIQFMIB
QBJMLO>OV�BU@BMQFLK�OBNRBPQP�

\ 4EB�->OHBQ�3BIIBO�PE>II�KLQFCV�QEB�/CCF@B�LC�QEB�)KQBO@LKKB@QFLK�>KA�QEB�--5�FK�TOFQFKD�LC
>KV�RMA>QBP�QL�QEB�MEVPF@>I�@LKAFQFLK�LC�QEB�RKFQ�>KA�PE>II�KLQFCV�QEB�/CCF@B�LC
)KQBO@LKKB@QFLK�>KA�QEB�--5�FK�TOFQFKD�LC�>K�B>OIV�QBOJFK>QFLK�LC�>�QBJMLO>OV�BU@BMQFLK
ARB�QL�@E>KDBA�MEVPF@>I�@LKAFQFLKP�?V�KL�I>QBO�QE>K�LKB�"RPFKBPP�$>V�MOFLO�QL�QEB�B>OIV
QBOJFK>QFLK�A>QB�

\ !�->OHBQ�3BIIBO�PE>II�MOLSFAB�PRMMLOQFKD�AL@RJBKQ>QFLK�ABJLKPQO>QFKD�QEB�>@QR>I
QBOJFK>QFLK�A>QB�LC�QEB�MEVPF@>I�>KA�>@QR>I�M>O>JBQBO�IFJFQ>QFLK�QE>Q�MOLJMQBA�QEB�KBBA�CLO
QEB�QBJMLO>OV�BU@BMQFLK�QL�QEB�/CCF@B�LC�)KQBO@LKKB@QFLK�>KA�QEB�--5�TFQEFK�LKB�"RPFKBPP
$>V�LC�QEB�QBOJFK>QFLK�LC�PR@E�@LKAFQFLK�

\ )K�>AAFQFLK��MEVPF@>I�LMBO>QFLK>I�IFJFQ>QFLKP�CLO�4BJMLO>OV�%U@BMQFLKP�J>V�FK@IRAB�>KV
MEVPF@>I�LMBO>QFLK>I�IFJFQ>QFLK�CLO�MBOFLA�BU@BMQFLKP�QE>Q�>OFPBP�AROFKD�QEB�>KKR>I�MBOFLA
COLJ�*RKB���QL�->V����QL�TEF@E�MBOFLA�BU@BMQFLKP�>MMIV�

\ ->OHBQ�PBIIBOP�J>V�FKAF@>QB�QL�0*-�>KA�QEB�--5�QELPB�OBPLRO@BP�TFQE�QEB�>?FIFQV�QL
LMBO>QB�LK�JRIQFMIB�CRBIP��-RIQFMIB
CRBI�OBPLRO@BP�J>V�PR?JFQ�>�0>O>JBQBO�,FJFQBA
3@EBARIB�>PPL@F>QBA�TFQE�B>@E�CRBI�QVMB��!II�0>O>JBQBO�,FJFQBA�3@EBARIBP�JRPQ�?B
PR?JFQQBA�SF>�->OHBQP�'>QBT>V�PBSBK���	�A>VP�MOFLO�QL�QEB�?BDFKKFKD�LC�B>@E�MBOFLA
?BDFKKFKD�*RKB����!KV�BU@BMQFLKP�OBNRFOBA�CLO�>KV�LC�QEB�0>O>JBQBO�,FJFQBA�3@EBARIBP
PR?JFQQBA�CLO�JRIQFMIB
CRBI�OBPLRO@BP�TFII�?B�OBNRFOBA�QL�?B�PR?JFQQBA�>KA�>MMOLSBA�SF>�QEB
BU@BMQFLK�MOL@BPP��?V�QEB�>MMIF@>?IB�AB>AIFKBP�

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK����/SBOSFBT�LC�QEB�0*-�%KBODV�->OHBQP

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



\ ->OHBQ�3BIIBOP�PE>II�KLQFCV��FK�TOFQFKD��QEB�--5�>KA�0*-�LC�>�J>QBOF>I�@E>KDB�QL�QEB�C>@QP
OBIFBA�RMLK�?V�QEB�--5�>KA�LO�0*-�QL�PRMMLOQ�>�4BJMLO>OV��0BOFLA�LO�0BOPFPQBKQ
%U@BMQFLK��4EB�--5�TFII�MOLSFAB�TOFQQBK�KLQF@B�LC�>KV�@E>KDB�QL�FQP�ABQBOJFK>QFLK
OBD>OAFKD�QEB�BU@BMQFLK�OBNRBPQ�TFQEFK�CFCQBBK����	�A>VP�LC�OB@BFMQ�LC�PR@E�KLQF@B�QL�0*-
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2.3.4.4 Retired

2.3.4.5 Consideration of Price-based Parameter-Limited Schedules in Commitment
and Dispatch
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2.3.4.6 Minimum Run Time for Pseudo Modeled Combined Cycle Units
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2.3.4A Internal and External Bilateral Transactions
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2.3.4B Energy Storage Resource (ESR) Participation Model
!K�%KBODV�3QLO>DB�2BPLRO@B��%32	�FP�>�OBPLRO@B�@>M>?IB�LC�OB@BFSFKD�BIB@QOF@�BKBODV�COLJ�QEB
DOFA�>KA�PQLOFKD�FQ�CLO�I>QBO�FKGB@QFLK�QL�QEB�DOFA�QE>Q�M>OQF@FM>QBP�FK�QEB�0*-�%KBODV��#>M>@FQV�>KA�
LO�!K@FII>OV�3BOSF@BP�->OHBQP�>P�>�->OHBQ�0>OQF@FM>KQ�

4EB�%KBODV�3QLO>DB�2BPLRO@B�M>OQF@FM>QFLK�JLABI�FP�>K�LMQFLK>I�JLABI�CLO�%32P�QL�P@EBARIB
QEBFO�LMBO>QFLK�FKQL�0*-�->OHBQP��%KBODV�3QLO>DB�2BPLRO@BP�M>OQF@FM>QFKD�FK�QEB�JLABI�J>HB
QEBFO�LTK�@LJJFQJBKQ�AB@FPFLKP�FK�%KBODV�>KA�@>K�?B�AFPM>Q@E>?IB�TFQEFK�QEBFO�PMB@FCFBA
LMBO>QFKD�IFJFQP��%KBODV�3QLO>DB�2BPLRO@BP�QE>Q�BIB@Q�QL�?B�FK�QEB�%32�M>OQF@FM>QFLK�JLABI
@>KKLQ�>IPL�BIB@Q�QL�?B�LMQFJFWBA�?V�0*-�FK�QEB�MRJMBA�PQLO>DB�EVAOL�LMQFJFWBO�

%32�0>OQF@FM>QFLK�-LABI�%IB@QFLK��F�B��/MQ�)K�/MQ�/RQ	

\ 2BPLRO@BP�JRPQ�LMQ�FKQL�QEB�%KBODV�3QLO>DB�2BPLRO@B�0>OQF@FM>QFLK�-LABI�?V�PBKAFKD�>
OBNRBPQ�QL�-BJ?BO�2BI>QFLKP�>Q@RPQPS@ MGJ�@LJ�

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK����/SBOSFBT�LC�QEB�0*-�%KBODV�->OHBQP

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

mailto:custsvc@pjm.com


\ /K@B�>�OBPLRO@B�LMQP�FK�CLO�%32�M>OQF@FM>QFLK��QEB�LMQ
FK�PQ>QRP�OBJ>FKP�RKQFI�>K�LMQ
�LRQ
OBNRBPQ�FP�OB@BFSBA�

\ %UFPQFKD�OBPLRO@BP�JRPQ�PBKA�LMQ
FK�OBNRBPQP�KL�I>QBO�QE>K�3BMQBJ?BO����CLO�QEB�RM@LJFKD
*>KR>OV���QL�$B@BJ?BO����M>OQF@FM>QFLK�JLKQEP�

\ 2BPLRO@BP�TFQEFK�QEB�KBT�OBPLRO@B�NRBRB�MOL@BPP�JRPQ�PBKA�>K�LMQ�FK�OBNRBPQ�KL�I>QBO
QE>K�QEOBB���	�JLKQEP�FK�>AS>K@B�LC�QEBFO�FKFQF>I�PQ>OQ�FK�QEB�%KBODV�->OHBQP�

\ !K�LMQ�LRQ�OBNRBPQ�CLO�>K�BUFPQFKD�OBPLRO@B�JRPQ�?B�PBKQ�QL�-BJ?BO�2BI>QFLKP�>Q
@RPQPS@ MGJ�@LJ�KL�I>QBO�QE>K�3BMQBJ?BO����QL�OBJLSB�QEB�OBPLRO@B�CLO�QEB�RM@LJFKD
*>KR>OV���QL�$B@BJ?BO����M>OQF@FM>QFLK�JLKQEP�

%32�-LAB�$BPFDK>QFLK

%32�JLABI�M>OQF@FM>KQP�>OB�KLQ�LMQFJFWBA�CLO�@LJJFQJBKQ�AB@FPFLKP�FK�$>V
>EB>A�>KA�2B>I

QFJB�?B@>RPB�QEBV�>OB�J>K>DBA�AFOB@QIV�?V�M>OQF@FM>KQP�QEOLRDE�PMB@FCF@>QFLK�LC�QEB�CLRO�JLABP
LC�LMBO>QFLK�

\ #LKQFKRLRP�JLAB�a�PE>II�JB>K�QEB�JLAB�LC�LMBO>QFLK�LC�>K�%KBODV�3QLO>DB�2BPLRO@B
JLABI�M>OQF@FM>KQ�QE>Q�FK@IRABP�?LQE�KBD>QFSB�>KA�MLPFQFSB�-7�NR>KQFQFBP��F�B���QEB�%KBODV
3QLO>DB�2BPLRO@B�JLABI�M>OQF@FM>KQ�FP�@>M>?IB�LC�@LKQFKR>IIV�>KA�FJJBAF>QBIVQO>KPFQFLKFKD
COLJ�TFQEAO>TFKD�-7�NR>KQFQFBP�COLJ�QEB�DOFA�QL�FKGB@QFKD�-7�NR>KQFQFBP�LKQL�QEB�DOFA	�
%32�JLABI�M>OQF@FM>KQP�LMBO>QFKD�FK�#LKQFKRLRP�-LAB�@>KKLQ�PMB@FCV�>�O>JM�O>QB�>P�FQ�FP
>PPRJBA�QL�?B�RKIFJFQBA��#LKQFKRLRP�JLAB�OBNRFOBP�QEB�->UFJRJ�$FP@E>ODB�,FJFQ�QL�?B
DOB>QBO�QE>K�LO�BNR>I�QL�WBOL�>KA�QEB�->UFJRJ�#E>ODB�,FJFQ�QL�?B�IBPP�QE>K�LO�BNR>I�QL
WBOL�

\ #E>ODB�JLAB�
�PE>II�JB>K�QEB�JLAB�LC�LMBO>QFLK�LC�>K�%KBODV�3QLO>DB�2BPLRO@B�JLABI
M>OQF@FM>KQ�QE>Q�LKIV�FK@IRABP�KBD>QFSB�-7�NR>KQFQFBP��F�B���QEB�%KBODV�3QLO>DB�2BPLRO@B
JLABI�M>OQF@FM>KQ�FP�LKIV�TFQEAO>TFKD�-7P�COLJ�QEB�DOFA	��#E>ODB�-LAB�OBNRFOBP�QE>Q�QEB
%KBODV�3QLO>DB�2BPLRO@B�JLABI�M>OQF@FM>KQeP�-FKFJRJ�#E>ODB�,FJFQ�>KA�QEB�->UFJRJ
#E>ODB�,FJFQ�?B�IBPP�QE>K�LO�BNR>I�QL�WBOL��>KA�QEB�%KBODV�3QLO>DB�2BPLRO@B�JLABI
M>OQF@FM>KQ�FP�OBNRFOBA�QL�ABCFKB�>�O>JM�O>QB�

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK����/SBOSFBT�LC�QEB�0*-�%KBODV�->OHBQP

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



\ $FP@E>ODB�JLAB�
�PE>II�JB>K�QEB�JLAB�LC�LMBO>QFLK�LC�>K�%KBODV�3QLO>DB�2BPLRO@B
JLABI�M>OQF@FM>KQ�QE>Q�LKIV�FK@IRABP�MLPFQFSB�-7�NR>KQFQFBP��F�B���QEB�%KBODV�3QLO>DB
2BPLRO@B�JLABI�M>OQF@FM>KQ�FP�LKIV�FKGB@QFKD�-7P�LKQL�QEB�DOFA	��$FP@E>ODB�-LAB�OBNRFOBP
QEB�-FKFJRJ�$FP@E>ODB�,FJFQ�>KA�QEB�->UFJRJ�$FP@E>ODB�,FJFQ�QL�?B�DOB>QBO�QE>K�LO
BNR>I�QL�WBOL��!�O>JM�O>QB�FP�OBNRFOBA�FK�QEFP�LMBO>QFKD�JLAB�

\ 5K>S>FI>?IB�
�)KAF@>QBP�QE>Q�QEB�OBPLRO@B�FP�KLQ�>S>FI>?IB�CLO�%KBODV�

4EBPB�JLABP�>OB�QL�?B�RPBA�?V�?LQE�QEB�$>V
>EB>A�>KA�2B>I
QFJB�->OHBQP��4EBPB�JLABP�>OB
QL�?B�PR?JFQQBA�?V�QEB�->OHBQ�0>OQF@FM>KQ�LK�>K�ELROIV�?>PFP�QEOLRDE�->OHBQP�'>QBT>V�?V������
QEB�A>V�?BCLOB�QEB�/MBO>QFKD�$>V�CLO�$>V
>EB>A�>KA�PFUQV
CFSB����	�JFKRQBP�?BCLOB�QEB
LMBO>QFKD�ELRO�CLO�2B>I
QFJB�

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK����/SBOSFBT�LC�QEB�0*-�%KBODV�->OHBQP

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



2.3.4C Mixed Technology Facility
4EFP�PB@QFLK�ABP@OF?BP�ELT�>�-FUBA�4B@EKLILDV�&>@FIFQV�@>K�MOLSFAB�BKBODV�>KA�>K@FII>OV
PBOSF@BP�FK�QEB�0*-�J>OHBQMI>@B�

-FUBA�4B@EKLILDV�&>@FIFQV�FP�>�C>@FIFQV�QE>Q�CB>QROBP�JRIQFMIB�>KA�AFPQFK@Q�DBKBO>QFLK�QB@EKLILDV
QVMBP�?BEFKA�QEB�P>JB�MLFKQ�LC�FKQBO@LKKB@QFLK��)KAFSFAR>I�QB@EKLILDV�QVMBP�>OB�OBCBOOBA�QL�>P
@LJMLKBKQP��4EBOB�>OB�>IQBOK>QB�T>VP�QE>Q�QEB�@LJMLKBKQP�LC�>�-FUBA�4B@EKLILDV�&>@FIFQV�@>K
M>OQF@FM>QB�FK�0*-�->OHBQP��>P�BFQEBO���	�#L
,L@>QBA�2BPLRO@BP��TEBOB�QEB�@LJMLKBKQP�>OB
JLABIBA�>KA�AFPM>Q@EBA�>P�QTL�LO�JLOB�PBM>O>QB�OBPLRO@BP��LO���	�>K�FKQBDO>QBA�(V?OFA
2BPLRO@B��TEBOB�@LJMLKBKQP�>OB�JLABIBA�>KA�AFPM>Q@EBA�>P�>�PFKDIB�FKQBDO>QBA�OBPLRO@B�
4TL�BU@BMQFLKP�BUFPQ��!�-FUBA�4B@EKLILDV�&>@FIFQV�TEF@E�CB>QROBP�PFDKFCF@>KQ�FKQBO>@QFLKP
?BQTBBK�QEB�DBKBO>QFLK�>KA�LO�PQLO>DB�@LJMLKBKQP�>OB�OBNRFOBA�QL�M>OQF@FM>QB�FK�J>OHBQP�>P�>
PFKDIB�(V?OFA�2BPLRO@B��!K�BU>JMIB�LC�PR@E�>�C>@FIFQV�FP�LKB�TEBOB�QEB�PQLO>DB�@LJMLKBKQ�T>P
KLQ�PQRAFBA�QL��>KA�LO�MEVPF@>IIV�@>KKLQ��@E>ODB�COLJ�QEB�DOFA��&ROQEBOJLOB��>�-FUBA�4B@EKLILDV
&>@FIFQV�TFQE�>�KLK
FKSBOQBO�DBKBO>QFLK�@LJMLKBKQ�>KA�>K�FKQBOJFQQBKQ�@LJMLKBKQ�FP�BIFDF?IB�QL
M>OQF@FM>QB�>P�#L
,L@>QBA�2BPLRO@BP�LKIV�

#L
,L@>QBA�2BPLRO@BP�M>OQF@FM>QB�FK�QEB�#>M>@FQV��%KBODV�>KA�LO�!K@FII>OV�3BOSF@BP�J>OHBQ�P	
FKAFSFAR>IIV�>P�PBM>O>QB�OBPLRO@BP�>KA�CLIILT�QEB�OBIBS>KQ�?RPFKBPP�ORIBP�CLO�B>@E�JLABIBA
OBPLRO@B��(V?OFA�2BPLRO@BP�M>OQF@FM>QB�FK�>@@LOA>K@B�TFQE�3B@QFLK������#���?BILT�

&LO�>�-FUBA�4B@EKLILDV�&>@FIFQV�QE>Q�FP�BIFDF?IB�QL�M>OQF@FM>QB�FK�@>M>@FQV�>KA�BKBODV�J>OHBQP�>P
BFQEBO�>�(V?OFA�2BPLRO@B�LO�>P�JRIQFMIB�#L
,L@>QBA�2BPLRO@BP��QEB�JLABIFKD�@I>PPFCF@>QFLK
@ELPBK�CLO�QEB�BKBODV�J>OHBQ�>KA�@>M>@FQV�J>OHBQ�M>OQF@FM>QFLK�JRPQ�J>Q@E�CLO�QEB�>MMIF@>?IB
$BIFSBOV�9B>O�

&LO�>�-FUBA�4B@EKLILDV�&>@FIFQV�TFQEFK�QEB�KBT�OBPLRO@B�NRBRB�MOL@BPP��QEB�@ELF@B�QL
M>OQF@FM>QB�FK�0*-�P�J>OHBQP�>P�>�(V?OFA�2BPLRO@B�LO�>P�JRIQFMIB�#L
,L@>QBA�2BPLRO@BP�JRPQ
?B�J>AB�>P�M>OQ�LC�QEB�KBT�FKQBO@LKKB@QFLK�LK?L>OAFKD�MOL@BPP�J>K>DBA�?V�0*-�#IFBKQ
->K>DBJBKQ�KL�I>QBO�QE>K�PFU���	�JLKQEP�FK�>AS>K@B�LC�FQP�FKFQF>I�PQ>OQ�FK�QEB�%KBODV�J>OHBQP��3FU
JLKQEP�MOLSFABP�PRCCF@FBKQ�QFJB�CLO�QEB�JLABIFKD�@ELF@B�QL�?B�OBCIB@QBA�FK�0*-�P�J>OHBQ�PVPQBJP
>KA�PBQQIBJBKQ�PVPQBJP��0IB>PB�@LKQ>@Q�-BJ?BO�2BI>QFLKP
#IFBKQ�->K>DBJBKQ�>Q
@RPQPS@ MGJ�@LJ�TFQE�>KV�NRBPQFLKP�

&LO�>K�BUFPQFKD�-FUBA�4B@EKLILDV�&>@FIFQV�QE>Q�E>P�KL�@LJMLKBKQP�QE>Q�M>OQF@FM>QB�FK�QEB
#>M>@FQV�J>OHBQ��>KA�QE>Q�FP�BIFDF?IB�QL�M>OQF@FM>QB�FK�QEB�BKBODV�J>OHBQP�>P�BFQEBO�>�(V?OFA
2BPLRO@B�LO�>P�JRIQFMIB�#L
,L@>QBA�2BPLRO@BP��QEB�JLABIFKD�@I>PPFCF@>QFLK�@>K�?B�@E>KDBA
LK@B�MBO�@>IBKA>O�VB>O�TFQE�KLQF@B�QL�0*-�-BJ?BO�2BI>QFLKP��@RPQPS@ MGJ�@LJ	�?V�KL�I>QBO
QE>K�->V����CLO�QEB�RM@LJFKD�*>KR>OV���QL�$B@BJ?BO����M>OQF@FM>QFLK�JLKQEP��!K�>KKR>I
JLABIFKD�@I>PPFCF@>QFLK�@E>KDB�MOLSFABP�>ABNR>QB�CIBUF?FIFQV�QL�>@@LJJLA>QB�QEB�?RPFKBPP
FKQBOBPQP�LC�QEB�LTKBOP�LC�PR@E�OBPLRO@BP��TEFIB�MOLSFAFKD�>�PQ>?IB�?>PFP�COLJ�TEF@E�QL
>AJFKFPQBO�J>OHBQ�LRQ@LJBP��/K@B�>�JLABIFKD�PQ>QRP�FP�@ELPBK��FQ�OBJ>FKP�RKQFI�>KLQEBO�OBNRBPQ
FP�OB@BFSBA�

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK����/SBOSFBT�LC�QEB�0*-�%KBODV�->OHBQP

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



&LO�>�-FUBA�4B@EKLILDV�&>@FIFQV�QE>Q�E>P�@LJMLKBKQP�QE>Q�M>OQF@FM>QB�FK�QEB�@>M>@FQV�J>OHBQ�
>KA�QE>Q�FP�BIFDF?IB�QL�M>OQF@FM>QB�FK�QEB�@>M>@FQV�J>OHBQ�>P�BFQEBO�>�(V?OFA�2BPLRO@B�LO�>P
JRIQFMIB�#L
,L@>QBA�2BPLRO@BP��QEB�JLABIFKD�@I>PPFCF@>QFLK�BIB@QFLK�JRPQ�?B�FKAF@>QBA�MROPR>KQ
QL�QEB�ORIBP�LRQIFKBA�FK�2!!��3@EBARIB�����

2.3.4C.1 Hybrid Resource
!�(V?OFA�2BPLRO@B�FP�>K�%KBODV�2BPLRO@B�LO�>�'BKBO>QFLK�#>M>@FQV�2BPLRO@B�@LJMLPBA�LC
JLOB�QE>K�LKB�@LJMLKBKQ�?BEFKA�QEB�P>JB�0LFKQ�LC�)KQBO@LKKB@QFLK�LMBO>QFKD�FK�QEB�#>M>@FQV�
%KBODV��>KA�LO�!K@FII>OV�3BOSF@B�J>OHBQ�P	�>P�>�PFKDIB�FKQBDO>QBA�OBPLRO@B��TEBOB?V�B>@E
@LJMLKBKQ�FP�>�PBM>O>QB�DBKBO>QFLK�>KA�LO�PQLO>DB�QB@EKLILDV�QVMB��!�(V?OFA�2BPLRO@B�CLOJP
>II�LO�M>OQ�LC�>�-FUBA�4B@EKLILDV�&>@FIFQV�

4EB�->OHBQ�0>OQF@FM>KQ�FP�QL�ABQBOJFKB�>KA�FKAF@>QB�QL�0*-�TEBQEBO�LO�KLQ�QEB�RKFQ�TFII�LMBO>QB
FK�QEB�J>OHBQ�>P�>K�LMBK�LO�@ILPBA
ILLM�OBPLRO@B�CLIILTFKD�QEB�QFJBIFKBP�>KA�MOL@BPP�ABP@OF?BA
FK�PB@QFLK������#��!�#ILPBA
,LLM�(V?OFA�2BPLRO@B�FP�>�(V?OFA�2BPLRO@B�TFQELRQ�>�PQLO>DB
@LJMLKBKQ��LO�QE>Q�ALBP�KLQ�LMBO>QB�?V�@E>ODFKD�FQP�PQLO>DB�@LJMLKBKQ�COLJ�QEB�DOFA��!K�/MBK

,LLM�(V?OFA�2BPLRO@B�FP�>�(V?OFA�2BPLRO@B�TFQE�>�PQLO>DB�@LJMLKBKQ�QE>Q�LMBO>QBP�?V
@E>ODFKD�FQP�PQLO>DB�@LJMLKBKQ�COLJ�QEB�DOFA�

&LO�>�(V?OFA�2BPLRO@B�QE>Q�E>P�KL�@LJMLKBKQP�QE>Q�M>OQF@FM>QB�FK�QEB�#>M>@FQV�J>OHBQ��>KA�QE>Q
FP�BIFDF?IB�QL�M>OQF@FM>QB�FK�QEB�BKBODV�J>OHBQP�>P�BFQEBO�>�#ILPBA
,LLM�LO�/MBK
,LLM�(V?OFA
2BPLRO@B��QEB�JLABIFKD�@I>PPFCF@>QFLK�QFJBIFKB�FP�QEB�P>JB�>P�>�-FUBA�4B@EKLILDV�&>@FIFQV�

!�(V?OFA�2BPLRO@B�@LKPFPQFKD�LC�>Q�IB>PQ�LKB�DBKBO>QFLK�@LJMLKBKQ�>KA�PQLO>DB�@LJMLKBKQ�FP
BIFDF?IB�QL�M>OQF@FM>QB�FK�%KBODV�>KA�!K@FII>OV�3BOSF@BP�J>OHBQP�RPFKD�>�PFJFI>O�>MMOL>@E�>P�QEB
%KBODV�3QLO>DB�2BPLRO@B�M>OQF@FM>QFLK�JLABI�ABP@OF?BA�FJJBAF>QBIV�>?LSB�FK�PB@QFLK������"��!
(V?OFA�2BPLRO@B�@LKPFPQFKD�PLIBIV�LC�FKSBOQBO
?>PBA�DBKBO>QFLK�@LJMLKBKQP�FP�BIFDF?IB�QL
M>OQF@FM>QB�FK�%KBODV�>KA�!K@FII>OV�3BOSF@BP�J>OHBQP�RPFKD�>�PFJFI>O�BKBODV�J>OHBQ�M>OQF@FM>QFLK
JLABI�>P�RPBA�?V�TFKA�>KA�PLI>O�OBPLRO@BP��4EB�LMBO>QFLK>I�JLABP�>OB�RPBA�>P�PELTK�?BILT
FK�Q>?IB����!�(V?OFA�2BPLRO@B�ALBP�KLQ�E>SB�b>K@FII>OV
LKIV�JLABc�>KA�bOBDRI>QFLK�LKIV�JLABc�
#ILPBA
,LLM�(V?OFA�2BPLRO@BP�QE>Q�I>@H�QEB�#E>ODB�->UFJRJ�>KA�-FKFJRJ�M>O>JBQBOP
@>KKLQ�PR?JFQ�LCCBOP�CLO�KBD>QFSB�JBD>T>QQP�>KA�AL�KLQ�E>SB�@E>ODB�JLAB��/MBK
,LLM�(V?OFA
2BPLRO@BP�JRPQ�FKAF@>QB�QL�0*-�QEB�FKQBOS>IP�FK�TEF@E�QEB�?>QQBOV�FP�FAIB��F�B���FQP�LRQMRQ
@>M>?FIFQV�FP�PLIBIV�>�CRK@QFLK�LC�>S>FI>?IB�KLK
�PQLO>DB�BKBODV	�>P�'BKBO>QFLK�-LAB�

4>?IB����(V?OFA�2BPLRO@B�/MBO>QFLK�-LABP

-LAB
Hybrid Resource Type

Open-Loop Hybrid Resource Closed-Loop Hybrid Resource

Continuous 9BP .�!

Discharge 9BP 9BP

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK����/SBOSFBT�LC�QEB�0*-�%KBODV�->OHBQP

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



Charge 9BP .�!

Generation 3>JB�>P�$FP@E>ODB 3>JB�>P�$FP@E>ODB

2.3.5 Curtailment Service Providers
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2.3.6 PJM Activities
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2.3.6.2 Resource Energy Offer Validation (for offers greater than $1,000/MWh)
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2.3.6.3 Fast-Start Capable Generation Resource Composite Energy Offer Screening
Process for Composite Offers more than $1,000/MWh
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2.3.7 Mechanical/Technical Rules
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2.3.8 Modeling
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2.3.9 Day-ahead Locational Marginal Price (LMP) Calculations
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2.3.10 Operating Parameter Definitions
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2.3.11 Market Suspension Business Rules
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Market Suspension in the Day-ahead Energy Market
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Market Suspension in the Real-time Energy Market
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2.4 Real-time Mark2.4 Real-time Market Operet Operationsations
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2.5 Real-time Clearing Engines2.5 Real-time Clearing Engines
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@LJJRKF@>QB�GLFKQIV� >KA�QEB�JLPQ�OB@BKQ�FKCLOJ>QFLK�COLJ�B>@E�>MMIF@>QFLK�FP�PQLOBA� >KA� RMLK
OBNRBPQ��MOLSFABA�QL�B>@E�>MMIF@>QFLK��4L�ORK�QEB�2B>I
QFJB�->OHBQ��A>Q>�FP�MOL@BPPBA�COLJ�QEB
J>OHBQP�A>Q>?>PB�>KA�LQEBO�0*-�PVPQBJP�

4EB�>MMIF@>QFLKP�GLFKQIV�LMQFJFWB�QEB�MOLAR@QP�CLO�>�ABCFKBA�Q>ODBQ�QFJB�QL�BKPROB�QE>Q�>II�PVPQBJ
OBNRFOBJBKQP�>OB�JBQ�RPFKD�QEB�IB>PQ
 @LPQ�OBPLRO@B�PBQ� QEBOBCLOB�JFKFJFWFKD�MOLAR@QFLK�@LPQ�

2.5.1 Ancillary Service Optimizer (ASO)
4EB�!K@FII>OV�3BOSF@BP�/MQFJFWBO��!3/	�MBOCLOJP�QEB�GLFKQ�LMQFJFW>QFLK�CRK@QFLK�LC�%KBODV�
2BPBOSBP�>KA�2BDRI>QFLK�FK�QEB�AFPM>Q@E�ORK��4EB�J>FK�CRK@QFLKP�LC�!3/�>OB�QEB�@IB>OFKD�>KA
@LJJFQJBKQ�LC�>II�2BDRI>QFLK�OBPLRO@BPCLO�>�E>IC
ELRO�QFJB�MBOFLA>KA�FKCIBUF?IB�2BPBOSB
OBPLRO@BP�CLO�>�LKB
 ELRO�QFJB�MBOFLA��4EB�!3/�@>PB�FP�BUB@RQBA�LKB�E>IC
�	 ELRO�MOFLO�QL�QEB
?BDFKKFKD�LC�>K�LMBO>QFKDE>IC
ELROFKQBOS>I>KA�FP�KLOJ>IIV�PLISBA�>KA�>MMOLSBA�RM�QLQEFOQV
��� �� 	 JFKRQBP�MOFLO�QL�QEB�LMBO>QFKDE>IC
ELROFKQBOS>I��5MLK�@>PB�>MMOLS>I��QEB�>PPFDKJBKQP
>OB�MLPQBA�FK�QEB�->OHBQP�'>QBT>V�PVPQBJ��)K�QEB�BSBKQ>�KBTQEB!3/�@>PB�FP�KLQ�>MMOLSBA�
MOBSFLRP�>PPFDKJBKQP�>OB�BCCB@QFSB�FKQL�QEB�KBUQE>IC
ELROFKQBOS>I��4EB�!3/�BKDFKB�RPBP�QEB
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ELROIV�LCCBOP�CLO�%KBODV��2BPBOSBP�>KA�2BDRI>QFLK�QE>Q�>OB�BCCB@QFSB�>Q�QEB�Q>ODBQ�QFJB�CLO�B>@E
@>PB�PLIRQFLK�>KA�>IPL�MBOCLOJP�QEB�2BDRI>QFLK�4EOBB
 0FSLQ>I�3RMMIFBO�403	 4BPQ��!3/�ALBP
KLQ�@>I@RI>QB�J>OHBQ�@IB>OFKD�MOF@BP�

2.5.2 Intermediate Term Security Constrained Economic Dispatch (IT SCED)
4EB�)KQBOJBAF>QB�4BOJ�3B@ROFQV�#LKPQO>FKBA�%@LKLJF@�$FPM>Q@E��)4�3#%$	�>MMIF@>QFLK�FP�RPBA
?V�0*-�QL�MBOCLOJ�S>OFLRP�CRK@QFLKP�LSBO�>���ELRO�ILLH
>EB>A�MBOFLA��(FPQLOF@>I�>KA�@ROOBKQ
PVPQBJ�FKCLOJ>QFLK�FK@IRAFKD�CLOB@>PQBA�BKBODV�QO>KP>@QFLKP�>OB�RPBA�QL�>KQF@FM>QB�DBKBO>QLO
MBOCLOJ>K@B�QL�S>OFLRP�OBNRBPQP��>KA�QL�MOLSFAB�>@@RO>QB�FKCLOJ>QFLK�OBD>OAFKD�DBKBO>QLO
LMBO>QFKD�M>O>JBQBOP�RKABO�JRIQFMIB�P@BK>OFLP��4EB�)4�3#%$�PLISBP�>�JRIQF
FKQBOS>I��QFJB

@LRMIBA�PLIRQFLK�QL�MBOCLOJ�QEB�CLIILTFKD�CRK@QFLKP�

\ 2BPLRO@B�@LJJFQJBKQ�OB@LJJBKA>QFLKP�CLO�%KBODV�>KA�2BPBOSBP�

\ 2BPLRO@B�@LJJFQJBKQ�AB@FPFLKP�CLO�B@LKLJF@�$BJ>KA�2BPLRO@BP�

\ %UB@RQFLK�LC�QEB�4EOBB�0FSLQ>I�3RMMIFBO�4BPQ�CLO�%KBODV�

\ #LLOAFK>QBA�4O>KP>@QFLK�3@EBARIFKD�

h 4EB�)4�3#%$�MOF@FKD�ORK�PLIRQFLK�FP�RPBA�QL�MOLAR@B�FKQBOC>@B�,-0P�TEF@E�>OB
BU@E>KDBA�TFQE�LQEBO�)3/P�24/P�>P�M>OQ�LC�QEB�#LLOAFK>QBA�4O>KP>@QFLK�3@EBARIFKD
MOL@BPP��#43�BS>IR>QFLK�FK�QEB�)4�3#%$�BKDFKB�FP�?>PBA�LK�QEB�MOF@FKD�ORK�PLIRQFLK�
!II�LQEBO�)4�3#%$�CRK@QFLKP�>OB�?>PBA�LK�QEB�)4�3#%$�AFPM>Q@E�ORK�

h !AAFQFLK>I�ABQ>FI�OBD>OAFKD�#LLOAFK>QBA�4O>KP>@QFLK�3@EBARIFKD�FP�FK�3B@QFLK���LC�QEFP
J>KR>I�

4EB�)4�3#%$�BKDFKB�RPBP�QEB�ELROIV�LCCBOP�CLO�%KBODV��2BPBOSBP�>KA�2BDRI>QFLK�QE>Q�>OB
BCCB@QFSB�>Q�QEB�Q>ODBQ�QFJBP�CLO�B>@E�@>PB�PLIRQFLK�

2.5.3 Real-time Security Constrained Economic Dispatch (RT SCED)
4EB�2B>I
QFJB�3B@ROFQV�#LKPQO>FKBA�%@LKLJF@�$FPM>Q@E��24�3#%$	�>MMIF@>QFLK�FP�OBPMLKPF?IB
CLO�AFPM>Q@EFKD�OBPLRO@BP�BSBOV�CFSB���	�JFKRQBP�CLO�>�CRQROB�Q>ODBQ�QFJB�FK�LOABO�QL�@L
LMQFJFWB
%KBODV�>KA�2BPBOSBP�>Q�QEB�Q>ODBQ�QFJB�?>PBA�LK�CLOB@>PQBA�PVPQBJ�@LKAFQFLKP��24�3#%$
MBOCLOJP�>�AFPM>Q@E�ORK�PLIRQFLK��24�3#%$�ALBP�KLQ�MBOCLOJ�>�MOF@FKD�ORK�PLIRQFLK�

2.5.3.1 Real-time Security Constrained Economic Dispatch Optimization
4EB�ABPFDK�LC�24�3#%$�FP�QL�ABSBILM�>K�LMQFJFWBA�AFPM>Q@E�RPFKD�>�@LJJLK�@LJMRQBO
>IDLOFQEJ�RQFIFWFKD�,FKB>O�0OLDO>JJFKD��,0	�QL�JBBQ�QEB�0*-�L?GB@QFSB�LC�JFKFJFWFKD�MOLAR@QFLK
@LPQP�TEFIB�

\ $FPM>Q@EFKD�PRCCF@FBKQ�OBPLRO@BP�QL�JBBQ�QEB�0*-�,L>A�&LOB@>PQ

\ (LKLOFKD�MEVPF@>I�QO>KPJFPPFLK�@LKPQO>FKQP�LK�QEB�0*-�MLTBO�PVPQBJ

\ (LKLOFKD�FKCIBUF?IB�>K@FII>OV�PBOSF@B�>PPFDKJBKQP
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4EB�PQBMP�RQFIFWBA�QL�JBBQ�QEB�>?LSB�DL>IP�FK�24�3#%$�>OB�@>MQROBA�FK�>�JRIQF
PQBM�MOL@BPP�>P
CLIILTP�

\ 0OL@BPP�0*-�PVPQBJ�$>Q>�)KMRQP�>P�ABCFKBA�FK�3B@QFLK���������>KA�3B@QFLK�����LC�QEFP
->KR>I

\ 0OL@BPP�KBQTLOH�QLMLILDV�A>Q>�a�0*-�MEVPF@>I�QLMLILDV�OBMOBPBKQ>QFLK�LC�IFKBP��?OB>HBOP�
QO>KPCLOJBOP��BQ@��>OB�@LKSBOQBA�FKQL�>�@LJMRQBO�JLABI

\ 0OL@BPP�?FA�A>Q>�a�BKPROB�?FA�A>Q>�>KA�P@EBARIB�A>Q>�FP�S>IFA

\ 0OL@BPP�FKCIBUF?IB�>K@FII>OV�PBOSF@B�>PPFDKJBKQP

\ )ABKQFCV�>KA�MOL@BPP�>@QFSB�/MBO>QFLK>I�BJBODBK@V�MOL@BAROBP

\ #LKAR@Q�,0�@>I@RI>QFLKP�QL�PLISB�CLO�LMQFJ>I�AFPM>Q@E�PLIRQFLK�>KA�FABKQFCV�>MMOLMOF>QB
J>ODFK>I�OBPLRO@BP

2.5.3.2 Real-time Security Constrained Economic Dispatch Marginal Resource
Identification
->ODFK>I�OBPLRO@BP�>OB�FABKQFCFBA�RPFKD�>�PR?
DO>AFBKQ�JBQELA�SF>�QEB�,FKB>O�0OLDO>JJFKD��,0	
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4EB�->ODFK>I�OBPLRO@BP�CLO�BKBODV�>KA�4O>KPJFPPFLK�@LKPQO>FKQP�>OB�ABQBOJFKBA�FK�M>O>IIBI�>P
CLIILTP�

\ !�MBOQRO?>QFLK�-7�FP�CFOPQ�>AABA�QL�QEB�MLTBO�?>I>K@B�@LKPQO>FKQ�>KA�QEB�->ODFK>I
OBPLRO@BP�>OB�FABKQFCFBA�

\ )C�QEB�KRJ?BO�LC�->ODFK>I�OBPLRO@BP�FP�IBPP�QE>K�.����.�FP�QEB�KRJ?BO�LC�?FKAFKD�LO
SFLI>QBA�@LKPQO>FKQ�P		�QEBK�QEB�MBOQRO?>QFLK�TFII�?B�>AABA�LK�QL�B>@E�?FKAFKD�LO�SFLI>QBA
DBKBOF@�@LKPQO>FKQ�LKB�?V�LKB�

h 4EB�J>ODFK>I�@IB>OFKD�MOF@B�LC�QEB�2BDRI>QFLK�PBOSF@B�FP�@>I@RI>QBA�TFQE�O>KHFKD�MOF@BP
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BNR>I�QL�2BDRI>QFLK�->ODFK>I�#IB>OFKD�0OF@B�

!CQBO�QEB�->ODFK>I�OBPLRO@BP�CLO�BKBODV�>KA�4O>KPJFPPFLK�@LKPQO>FKQP�>OB�ABQBOJFKBA��QEB
->ODFK>I�OBPLRO@BP�CLO�>K@FII>OV�PBOSF@BP�>OB�FABKQFCFBA�>P�CLIILTP�

\ !�MBOQRO?>QFLK�-7�FP�>MMIFBA�QL�B>@E�IL@>IB�

\ 4L�FABKQFCV�QEB�->ODFK>I�OBPLRO@B�CLO�2BDRI>QFLK�QEB�PR?
DO>AFBKQ�JBQELALILDV�FP�KLQ
RQFIFWBA�
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BNR>I�QL�2BDRI>QFLK�->ODFK>I�#IB>OFKD�0OF@B�
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,>PQIV��QEB�->ODFK>I�OBPLRO@BP�>OB�FABKQFCFBA�>P�QEB�CLIILTFKD�

\ %KBODV�FP�ABCFKBA�>P�QEB�OBPLRO@B�P	�OBCIB@QFKD�>K�BKBODV�TFQEAO>T>I�>Q�>�IL@>QFLK�>KA�FP
QEB�OBPLRO@B�P	�TELPB�@L
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\ 4O>KPJFPPFLK�@LKPQO>FKQP�>OB�ABCFKBA�>P�QEB�OBPLRO@B�P	�OBCIB@QFKD�QO>KPJFPPFLK�@LKPQO>FKQP
>KA�FP�QEB�OBPLRO@B�P	�TELPB�BKBODV�LRQMRQ�>KA�!3�@IB>OFKD�@E>KDB�>P�QO>KPJFPPFLK
@LKPQO>FKQ�IFJFQ�@E>KDBP�

\ !K@FII>OV�3BOSF@BP�FP�ABCFKBA�>P�QEB�OBPLRO@B�P	�OBCIB@QFKD�>�PVPQBJ�LO�WLK>I�!3
OBNRFOBJBKQ�>KA�FP�QEB�OBPLRO@B�P	�TELPB�@L
LMQFJFWBA�!3�@IB>OFKD�>KA�BKBODV�LRQMRQ
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2.5.3.3 Real-time Security Constrained Economic Dispatch Methodology
4EB�CRQROB�Q>ODBQ�AFPM>Q@E�QFJB�LO�Q>ODBQ�QFJB�FP�BFDEQ���	�QL�QBK����	�JFKRQBP�COLJ�QEB�MOLDO>JeP
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JFKRQBP�
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4EB�DBKBO>I�CLOJRI>�FP�>P�CLIILTP�
\ Achievable Target MW � Min�Max�previous Case Dispatch� �SE MW f �current down ramp rate	 
 � 	 	 � �SE MW � �current up ramp rate	 
 � 	 	 	
\ 7EBOB�

Previous case dispatch: $FPM>Q@E�3FDK>I�COLJ�QEB�MOBSFLRP�>MMOLSBA�243#%$�@>PB

SE MW: 3Q>QB�%PQFJ>QLO�LRQMRQ
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Current Down Ramp Rate ��$LTK�O>JM�O>QB�ABQBOJFKBA�>Q�QEB�QFJB�QEB�2B>I
QFJB�@>PB�FP
BUB@RQBA

Current Up Ramp Rate ��5M�O>JM�O>QB�ABQBOJFKBA�>Q�QEB�QFJB�QEB�2B>I
QFJB�@>PB�FP�BUB@RQBA
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(FPQLOF@>I�>KA�@ROOBKQ�PVPQBJ�FKCLOJ>QFLK�FP�RPBA�QL�>KQF@FM>QB�DBKBO>QLO�MBOCLOJ>K@B�QL�S>OFLRP
OBNRBPQP��>KA�QL�MOLSFAB�>@@RO>QB�FKCLOJ>QFLK�OBD>OAFKD�DBKBO>QLO�LMBO>QFKD�M>O>JBQBOP�RKABO
JRIQFMIB�P@BK>OFLP�

4EB�OBPRIQP�COLJ�QEB�>MMOLSBA�24�3#%$�>OB�%KBODV�$FPM>Q@E�3FDK>IP��3VK@EOLKFWBA�2BPBOSB
@LJJFQJBKQP��.LK
3VK@EOLKFWBA�2BPBOSB�@LJJFQJBKQP��>KA�3B@LKA>OV�2BPBOSB�@LJJFQJBKQP
>OB�PBKQ�QL�OBPLRO@B�LTKBOP�FK�2B>I
QFJB��!II�AFPM>Q@E�FKPQOR@QFLKP�J>V�@E>KDB�TFQE�B>@E
PLIRQFLK�?>PBA�LK�PVPQBJ�B@LKLJF@P�>KA�OBPBOSB�OBNRFOBJBKQP�

2BPBOSB�-7�>PPFDKJBKQP�>OB�ABOFSBA�COLJ�QEB�I>QBPQ�>MMOLSBA�2B>I
QFJB�3B@ROFQV�#LKPQO>FKQ
%@LKLJF@�$FPM>Q@E��24�3#%$	�MOLDO>J�PLIRQFLK�CLO�QEB�Q>ODBQ�QFJB�>Q�QEB�BKA�LC�QEB�@ROOBKQ�CFSB
��	�JFKRQB�FKQBOS>I��)C�QEBOB�FP�KLQ�>K�>MMOLSBA�24�3#%$�PLIRQFLK�CLO�QEB�Q>ODBQ�QFJB�>Q�QEB�BKA�LC
QEB�@ROOBKQ�CFSB���	�JFKRQB�FKQBOS>I��QEB�OBPBOSB�-7�>PPFDKJBKQP�TFII�RPB�QEB�JLPQ�OB@BKQIV
>MMOLSBA�24�3#%$�PLIRQFLK�MOFLO�QL�QEB�Q>ODBQ�QFJB�>P�QEB�OBCBOBK@B�@>PB�CLO�,0#�

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK����/SBOSFBT�LC�QEB�0*-�%KBODV�->OHBQP

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



2.5.3.4 Real-time Security Constrained Economic Dispatch Timeline and Instruction
Set
!�24�3#%$�AFPM>Q@E�@>PB�FP�BUB@RQBA�>RQLJ>QF@>IIV�BSBOV�CFSB���	�JFKRQBP�LO�TEBK�J>KR>IIV
BUB@RQBA�?V�QEB�LMBO>QLO�>Q�IB>PQ�BFDEQ���	�QL�QBK����	�JFKRQBP�MOFLO�QL�>�Q>ODBQ�QFJB��!II
DBKBO>QLOP�>OB�BUMB@QBA�QL�CLIILT�QEB�AFPM>Q@E�PFDK>IP�RMLK�>MMOLS>I�LC�QEB�24�3#%$�AFPM>Q@E
PLIRQFLK�BSBOV�CFSB���	�JFKRQBP��3ELOQIV�>CQBO�QEB�AFPM>Q@E�PFDK>IP�>OB�PBKQ�LRQ��QEB�MOF@BP�CLO
QELPB�AFPM>Q@E�PFDK>IP�>OB�@>I@RI>QBA�?V�QEB�,L@>QFLK>I�0OF@FKD�#>I@RI>QLO��,0#	�>P�CROQEBO
ABCFKBA�FK�3B@QFLK�����LC�QEFP�->KR>I�>KA�>OB�MLPQBA�LKIFKB��4EB�AFPM>Q@E�>KA�MOF@BP�>OB
BCCB@QFSB�CLO�QEB�KBUQ�CFSB���	�JFKRQBP�LO�RKQFI�>�KBT�24�3#%$�@>PB�FP�>MMOLSBA��4EFP�QFJBIFKB�FP
ABMF@QBA�FK�QEB�CFDROB�?BILT�

Exceptions:

)K�PLJB�BSBKQP�>�@>PB�J>V�KLQ�?B�>MMOLSBA�ARB�QL�>�C>FIROB�LC�QEB�24�3#%$�PLCQT>OB�LO�CLO�>K
LMBO>QFLK>I�OB>PLK��&ROQEBOJLOB��FK�PLJB�O>OB�FKPQ>K@BP��>�PB@LKA�@>PB�J>V�?B�>MMOLSBA�CLO
QEB�P>JB�Q>ODBQ�QFJB�QL�>AAOBPP�>�OBIF>?FIFQV�?>PBA�LMBO>QFLK>I�@LK@BOK�

4EBPB�BSBKQP�FK@IRAB�?RQ�>OB�KLQ�IFJFQBA�QL�QEB�CLIILTFKD�@>QBDLOFBP�

\ $>Q>�)KMRQP�a�4EFP�FP�ABCFKBA�>P�>KV�FKMRQ�FKQL�QEB�24�3#%$�LMQFJFW>QFLK���B�D��,L>A
&LOB@>PQ	�

\ )4�4B@EKF@>I�)PPRBP�a�4EFP�FP�ABCFKBA�>P�>KV�QVMB�LC�E>OAT>OB��KBQTLOH�LO�PLCQT>OB�C>FIROB
�B�D��PBOSBO	�

\ 3VPQBJ�@LKAFQFLKP�a�4EFP�FP�ABCFKBA�>P�>KV�QVMB�LC�MLTBO�PVPQBJ�BSBKQ��B�D��DBKBO>QLO
QOFM	�

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK����/SBOSFBT�LC�QEB�0*-�%KBODV�->OHBQP
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2.5.3.5 Real-time Security Constrained Economic Dispatch Inputs
%>@E�24�3#%$�@>PB�MOLAR@BP�JRIQFMIB�PLIRQFLKP�RPFKD�AFCCBOBKQ�CLOB@>PQBA�IL>A�?F>P�S>IRBP
BKQBOBA�?V�QEB�0*-�$FPM>Q@EBO��4L�@>I@RI>QB�QEB�PLIRQFLK��A>Q>�COLJ�JRIQFMIB�PLRO@BP�FP�RPBA�
FK@IRAFKD�?RQ�KLQ�IFJFQBA�QL��A>Q>�OBD>OAFKD�LKIFKB�>KA�>S>FI>?IB�OBPLRO@BP��OBPLRO@B�LCCBOP�
CLOB@>PQBA�IL>A��P@EBARIBA�FKQBO@E>KDB��>P�TBII�>P�S>OFLRP�LQEBO�FKMRQ�M>O>JBQBOP�BCCB@QFSB�CLO
QEB�MBOFLA�BKAFKD�>Q�QEB�CRQROB�AFPM>Q@E�Q>ODBQ�QFJB��&LO�BU>JMIB��OBPLRO@B�LCCBOP��2BDRI>QFLK
>KA�)KCIBUF?IB�3VK@EOLKFWBA�2BPBOSB�>PPFDKJBKQP�COLJ�QEB�������QL�������TFII�?B�BCCB@QFSB�RKQFI
QEB�������CRQROB�AFPM>Q@E�Q>ODBQ�QFJB��2BPLRO@B�LCCBOP�>KA�2BDRI>QFLK�>KA�)KCIBUF?IB
3VK@EOLKFWBA�2BPBOSB�>PPFDKJBKQP�CLO�QEB�������QL�������TFII�?B�RPBA�>P�FKMRQ�QL�24�3#%$�CLO
QEB�CRQROB�AFPM>Q@E�Q>ODBQ�QFJB�LC�������>KA�LKT>OAP�RKQFI��������4EB�24�3#%$�@>PBP�RQFIFWB�QEB
CLOB@>PQBA�IL>A�>KA�LQEBO�PVPQBJ�FKCLOJ>QFLK�QE>Q�>OB�BCCB@QFSB�CLO�QEB�CRQROB�AFPM>Q@E�Q>ODBQ
QFJB��O>QEBO�QE>K�QEB�QFJB�>Q�TEF@E�QEB�@>PB�FP�BUB@RQFKD��QL�>@EFBSB�>�AFPM>Q@E�PLIRQFLK�QE>Q�TFII
>ABNR>QBIV�@LKQOLI�CLO�QELPB�CLOB@>PQBA�@LKAFQFLKP�

2B>I
QFJB�A>Q>�PLRO@BP�FK@IRAB�

\ ,L>A�CLOB@>PQ�A>Q>�

\ 7FKA�CLOB@>PQ�A>Q>�

\ (VAOLMLTBO�3@EBARIBP�>P�ABCFKBA�FK�3B@QFLK���������LC�QEFP�->KR>I�

\ #LKPQO>FKQ�A>Q>�a�OBPLRO@B�PBKPFQFSFQFBP�

\ 3Q>QB�%PQFJ>QLO�LRQMRQ�

\ ,LPP�0BK>IQV�&>@QLOP�

\ 4O>KP>@QFLK�A>Q>�COLJ�%U3@EBARIB�

\ 2BDRI>QFLK�>KA�)KCIBUF?IB�2BPBOSB�@LJJFQJBKQP�

\ 'BKBO>QLO�>KA�%@LKLJF@�,L>A�2BPMLKPB�LMBO>QFKD�M>O>JBQBOP�>KA�LCCBO�A>Q>�

-RIQFMIB�24�3#%$�PLIRQFLKP�>OB�MOLAR@BA��TFQE�B>@E�PLIRQFLK�PLISFKD�QEB�PB@ROFQV�@LKPQO>FKBA
B@LKLJF@�AFPM>Q@E�MOL?IBJ��%>@E�LC�QEBPB�PLIRQFLKP�@LKQ>FKP�

\ !�PBQ�LC�WLK>I�AFPM>Q@E�O>QBP�

\ $FPM>Q@E�O>QBP�OBCIB@QFKD�@LKPQO>FKQ�@LKQOLI�

\ )KAFSFAR>I�OBPLRO@B�AFPM>Q@E�O>QBP�

\ )KAFSFAR>I�OBPLRO@B�$FPM>Q@E�3FDK>I�

\ )KAFSFAR>I�OBPLRO@B�OBPBOSB�@LJJFQJBKQP�

h ->FKQ>FKP�FKCIBUF?IB�OBPBOSBP�>PPFDKJBKQP�COLJ�!3/�

h !PPFDKP�CIBUF?IB�2BPBOSBP�

\ )KAFSFAR>I�OBPLRO@B�OBDRI>QFLK�>PPFDKJBKQP�

!�PR?PBQ�LC�QEB�PLISBA�24�3#%$�PLIRQFLKP�>OB�>MMOLSBA�QL�PBKA�$FPM>Q@E�3FDK>IP�QL�LKIFKB
OBPLRO@BP��%>@E�OBPLRO@B�LTKBO�LO�->OHBQ�/MBO>QFLKP�#BKQBO��-/#	�FP�BUMB@QBA�QL�@LJMIV

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK����/SBOSFBT�LC�QEB�0*-�%KBODV�->OHBQP
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TFQE�QEB�BKBODV�AFPM>Q@E�PFDK>IP�PBKQ�?V�B>@E�24�3#%$�PLIRQFLK�FK�>@@LOA>K@B�TFQE�QEB�0*-
4>OFCC�>KA�/MBO>QFKD�!DOBBJBKQ�

2.5.4 Intra-Day Reliability Assessment and Commitment Runs
0*-�J>V�MBOCLOJ�>AAFQFLK>I�OBPLRO@B�@LJJFQJBKQ�ORKP��>P�KB@BPP>OV�QEOLRDELRQ�QEB�BKQFOB
/MBO>QFKD�$>V��?>PBA�LK�RMA>QBA�0*-�IL>A�CLOB@>PQP��RMA>QBA�OBPLRO@B�M>O>JBQBOP�LO
@E>KDFKD�PVPQBJ�@LKAFQFLKP��0*-�TFII�Q>ODBQ�QEOBB���	�FKQO>A>V�OBIF>?FIFQV�@LJJFQJBKQ�ORKP�QE>Q
>IFDK�TFQE�QEB�QEOBB���	�.LOQE�!JBOF@>K�%KBODV�3Q>KA>OAP�"L>OA��.!%3"	�)KQO>A>V�.LJFK>QFLK
#V@IB�AB>AIFKBP��4L�QEB�BUQBKQ�QE>Q�>�K>QRO>I�D>P�DBKBO>QLO�FP�FABKQFCFBA�>P�?BFKD�KBBABA�QL
LMBO>QB�AROFKD�>KV�LC�QEB���ORKP��0*-�TFII�BKAB>SLO�QL�MOLSFAB�KLQFCF@>QFLK�QL�QEB�OBPLRO@B�FK
>AS>K@B�LC�QEB�QFJB�FABKQFCFBA�FK�@LIRJK�#�FK�QEB�Q>?IB�?BILT�

A B C D

PJM Reliability Commitment Run Target
Time (Eastern)

NAESB
Intraday
Gas
Cycle

NAESB
Gas
Nomination
Deadline
(Eastern)

PJM Target
Dispatch
Period
Associated
with
Reliability
Commitment
Run

���� )KQO>A>V������� 3>JB�$>V
%SBKFKD�0B>H

����� )KQO>A>V������� 3>JB�$>V
%SBKFKD�0B>H

����� )KQO>A>V������� .BUQ�$>V
-LOKFKD�0B>H

2.6 P2.6 PJM State EstimatJM State Estimatoror

4EB�24�3#%$�PLIRQFLK�ABMBKAP�RMLK�E>SFKD�>�@LJMIBQB�>KA�@LKPFPQBKQ�MLTBO�CILT�PLIRQFLK�>P
>K�FKMRQ�

4EB�PQ>QB�BPQFJ>QLO�FP�>�PQ>KA>OA�MLTBO�PVPQBJ�LMBO>QFLKP�QLLI�TELPB�MROMLPB�FP�QL�MOLSFAB�>
?>PB�@>PB�MLTBO�CILT�PLIRQFLK�CLO�FKMRQ�FKQL�LQEBO�@LJMRQBO�MOLDO>JP��)Q�ABMBKAP�RMLK�A>Q>
OBARKA>K@V�>KA�QEB�RKABOIVFKD�MEVPF@>I�>KA�J>QEBJ>QF@>I�OBI>QFLKPEFMP�LC�QEB�MLTBO�PVPQBJ�QL
MOLSFAB�>�PLIRQFLK�TFQE�IBPP�BOOLO�QE>K�QEB�LOFDFK>I�JB>PROBJBKQP��4EBOBCLOB�QEB�PQ>QB�BPQFJ>QLO
@>K�@LOOB@Q�b?>A�A>Q>c�>KA�@>I@RI>QB�JFPPFKD�A>Q>�FK�QEB�JLABI�QL�MOLSFAB�>�@LKPFPQBKQ
OBMOBPBKQ>QFLK�LC�BUFPQFKD�KBQTLOH�@LKAFQFLKP�

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK����/SBOSFBT�LC�QEB�0*-�%KBODV�->OHBQP
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4EB�FKMRQP�QL�QEB�PQ>QB�BPQFJ>QLO�>OB�QEB�>S>FI>?IB��JBQBOBA	�2B>I
QFJB�JB>PROBJBKQP��QEB
@ROOBKQ�PQ>QRP�LC�BNRFMJBKQ��IFKBP��DBKBO>QLOP��QO>KPCLOJBOP��BQ@�	��>KA�QEB�?RP�JLABI
�FJMBA>K@B��M>O>JBQBOP��BQ@�	��4EB�PQ>QB�BPQFJ>QLO�RPBP�>@QR>I�LMBO>QFKD�@LKAFQFLKP�QE>Q�BUFPQ
LK�QEB�MLTBO�DOFA��>P�ABP@OF?BA�?V�JBQBOBA�FKMRQP	�>ILKD�TFQE�QEB�CRKA>JBKQ>I�MLTBO�PVPQBJ
BNR>QFLKP�QL�@>I@RI>QB�?RP�SLIQ>DB�>KA�>KDIB�>KA�CILTP�?>PBA�LK�JBQBOBA�A>Q>��3FK@B�QEB�PQ>QB
BPQFJ>QLO�PLIRQFLK�MOLSFABP�>�@LJMIBQB�>KA�@LKPFPQBKQ�JLABI�LC�>@QR>I�LMBO>QFKD�@LKAFQFLKP
?>PBA�RMLK�JBQBOBA�FKMRQ�>KA�>K�RKABOIVFKD�J>QEBJ>QF@>I�JLABI��FQ�@>K�?B�RPBA�QL�MOLSFAB�QEB
?>PFP�CLO�24�3#%$�@>PB�PLIRQFLKP�

!�KBT�PQ>QB�BPQFJ>QLO�PLIRQFLK�FP�QVMF@>IIV�>S>FI>?IB�BSBOV�JFKRQB�QL�24�3#%$�>KA�@>K�MOLSFAB
QEB�CLIILTFKD�FKMRQP�

\ !#�MLTBO�CILT�PLIRQFLK�

\ !@QR>I�DBKBO>QLO�-7�LRQMRQ�

\ "RP�IL>AP�

\ 4FB
IFKB�CILTP�

\ -7�ILPPBP�?V�QO>KPJFPPFLK�WLKB�

\ !@QR>I�-7�CILT�LK�>KV�@LKPQO>FKBA�QO>KPJFPPFLK�C>@FIFQV�

2.7 Locational Pricing Calculat2.7 Locational Pricing Calculator (LPCor (LPC))

4EB�CRK@QFLK�LC�QEB�,L@>QFLK>I�0OF@FKD�#>I@RI>QLO��,0#	�FP�QL�ABQBOJFKB�QEB�2B>I
QFJB�,-0
S>IRBP�>KA�2BDRI>QFLK�>KA�2BPBOSB�#IB>OFKD�0OF@BP�LK�>�CFSB���	�JFKRQB�?>PFP��4EB�,0#�BKDFKB
MBOCLOJP�>�MOF@FKD�ORK�PLIRQFLK�TEBOB�)KQBDBO�2BI>U>QFLK�FP�>MMIFBA�QL�BIFDF?IB�&>PQ
3Q>OQ
OBPLRO@BP�LKIV�CLO�QEB�MROMLPBP�LC�@>I@RI>QFKD�,-0P�>KA�!K@FII>OV�3BOSF@B�-#0P��2B>I
QFJB
,-0P�>KA�2BDRI>QFLK�>KA�2BPBOSB�#IB>OFKD�0OF@BP�>OB�ABOFSBA�COLJ�QEB�FKMRQP�LC�QEB�I>QBPQ
>MMOLSBA�2B>I
QFJB�3B@ROFQV�#LKPQO>FKBA�%@LKLJF@�$FPM>Q@E��24�3#%$	�MOLDO>J�PLIRQFLK�
OBCBOOBA�QL�>P�QEB�OBCBOBK@B�@>PB��CLO�QEB�Q>ODBQ�QFJB�>Q�QEB�BKA�LC�QEB�@ROOBKQ�CFSB���	�JFKRQB
FKQBOS>I�

)C�QEBOB�FP�KLQ�>K�>MMOLSBA�24�3#%$�PLIRQFLK�CLO�QEB�Q>ODBQ�QFJB�>Q�QEB�BKA�LC�QEB�@ROOBKQ�CFSB���	
JFKRQB�FKQBOS>I��,0#�TFII�RPB�QEB�JLPQ�OB@BKQ�>MMOLSBA�24�3#%$�PLIRQFLK�MOFLO�QL�QEB�Q>ODBQ
QFJB�>P�QEB�OBCBOBK@B�@>PB��,0#�TFII�RPB�QEB�LCCBOBA�FK�M>O>JBQBOP�CLO�%KBODV�>KA�2BPBOSBP
COLJ�QEB�OBCBOBK@B�@>PB�>P�FKMRQP�>P�TBII�>P�LCCBOBA�FK�M>O>JBQBOP�CLO�2BDRI>QFLK�QE>Q�>OB
BCCB@QFSB�>Q�QEB�Q>ODBQ�QFJB�CLO�B>@E�,0#�@>PB�PLIRQFLK��4EB�2B>I
QFJB�,-0P�>KA�2BDRI>QFLK�>KA
2BPBOSB�#IB>OFKD�0OF@BP�@>I@RI>QBA�?V�,0#�>OB�>MMIFBA�QL�B>@E�CFSB���	�JFKRQB�2B>I
QFJB
3BQQIBJBKQ�)KQBOS>I�BKAFKD�>Q�QEB�,0#�Q>ODBQ�QFJB��)K�QEB�BSBKQ�LC�>K�LRQ>DB�QL�24�3#%$��,0#
TFII�RPB�QEB�24�3#%$�@>PB�QE>Q�?BPQ�OBMOBPBKQP�QEB�@LKAFQFLKP�LSBO�QEB�LRQ>DB�MBOFLA�>P
ABQBOJFKBA�?V�QEB�->OHBQ�/MBO>QLO�

4EB�,0#�@>I@RI>QBP�,-0P�CLO�B>@E�LC�QEB�0*-�KLABP�FK�QEB�PQ>QB�BPQFJ>QLO�JLABI�>KA�CLO
FKQBOC>@B�?RPPBP�RPBA�>P�>�MOLUV�CLO�QO>KPCBOP�QL�>KA�COLJ�0*-�>KA�BUQBOK>I�@LKQOLI�>OB>P��4EB
2B>I
QFJB�,-0P�>OB�ABCFKBA�>P�QEB�@LPQ�QL�PBOSB�QEB�KBUQ�FK@OBJBKQ�LC�IL>A�>Q�B>@E�KLAB��FK�QEB

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK����/SBOSFBT�LC�QEB�0*-�%KBODV�->OHBQP
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,0#�MOF@FKD�ORK��Q>HFKD�FKQL�>@@LRKQ�BIFDF?IB�OBPLRO@B�2B>I
QFJB�LCCBO�MOF@BP�>KA�QEB�KLABPe
IL@>QFLK�TFQE�OBPMB@Q�QL�QO>KPJFPPFLK�IFJFQ>QFLKP�>KA�FK@OBJBKQ>I�PVPQBJ�ILPPBP�

4EB�,0#�FP�>K�FK@OBJBKQ>I�IFKB>O�LMQFJFW>QFLK�MOLDO>J�QE>Q�FP�CLOJRI>QBA�QL�GLFKQIV�LMQFJFWB�>KA
MOF@B�?LQE�%KBODV�>KA�2BPBOSBP��4EB�L?GB@QFSB�FP�QL�JFKFJFWB�QEB�@LPQ�CRK@QFLK�FK@IRAFKD�QEB
@LPQ�LC�%KBODV�>KA�2BPBOSBP�PR?GB@Q�QL�QEB�MLTBO�?>I>K@B�@LKPQO>FKQ��QEB�3VK@EOLKFWBA�
0OFJ>OV��>KA���
JFKRQB�2BPBOSB�2BNRFOBJBKQP��PMB@FCF@�DBKBO>QLO�>KA�$BJ>KA�2BPLRO@B
LMBO>QFKD�IFJFQ>QFLKP��BU@BMQ�FK�@>PBP�FK�TEF@E�)KQBDBO�2BI>U>QFLK�FP�>MMIFBA��QO>KP>@QFLK�-7
IFJFQP��>KA�>KV�QO>KPJFPPFLK�@LKPQO>FKQP�QE>Q�@ROOBKQIV�BUFPQ�LK�QEB�PVPQBJ�>KA�>�KLOJ>IFWBA
AFPQOF?RQFLK�LC�PVPQBJ�ILPPBP�QL�>�KBQTLOH�IL@>QFLK�

%SBOV�CFSB���	�JFKRQBP�QEB�,0#�@>I@RI>QBP�

\ ,L@>QFLK>I�->ODFK>I�0OF@BP��,-0P	�

\ 3VK@EOLKFWBA�2BPBOSB�->OHBQ�#IB>OFKD�0OF@BP��32-#0P	�

\ .LK
3VK@EOLKFWBA�2BPBOSB�->OHBQ�#IB>OFKD�0OF@BP��.32-#0P	�
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2.7.1 Energy Offers used in Real-time Price Calculation
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2.7.2 Determination of LMPS for De-Energized Busses
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2.7.3 Determination of Energy Offers for Generation Resources with Composite
Energy Offers greater than $1,000/ MWh and equal to or below $2,000/MWh
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2.7.4 Determination of Energy Offers for Generation Resources with offers greater
than $2,000/MWh
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2.7.5 Determination of Energy Offers for Composite Energy Offers Greater than
$2,000/MWh
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2.8 The Calculation of Locational Mar2.8 The Calculation of Locational Marginal Prices (LMPs) Duringginal Prices (LMPs) During
EmerEmergency Prgency Procedurocedureses
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Pre-Emergency and Emergency Demand Response
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2.17 Applying T2.17 Applying Trransmission Constransmission Constraint Paint Penalty Fenalty Factactors in the Markors in the Marketet
Clearing EngineClearing Engine
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2.18 Applying Stability Limits in the Mark2.18 Applying Stability Limits in the Market Clearing Engineet Clearing Engine
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\ 2BPLRO@BP�JRPQ�ABJLKPQO>QB�JFKFJRJ�MBOCLOJ>K@B�PQ>KA>OAP��>P�PBQ�CLOQE�FK�0*-
->KR>I�����">I>K@FKD�/MBO>QFLKP��3B@QFLK����0OLSFAFKD�!K@FII>OV�3BOSF@BP�

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK����/SBOSFBT�LC�QEB�0*-�2BDRI>QFLK�->OHBQ

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



3.2.2 Regulation Qualification, Disqualification and Requalification
4L�NR>IFCV�CLO�2BDRI>QFLK�PBOSF@B��KBT�BIFDF?IB�OBPLRO@BP�JRPQ�M>PP�>Q�IB>PQ�QTL�NR>IFCF@>QFLK
QBPQP��BFQEBO�LKB�PBIC
>AJFKFPQBOBA�QBPQ�>KA�LKB�0*-
>AJFKFPQBOBA�QBPQ��LO�QTL�0*-

>AJFKFPQBOBA�QBPQP�

!KV�OBPLRO@B�TFII�?B�AFPNR>IFCFBA�COLJ�2BDRI>QFLK�FC�QEBFO�EFPQLOF@�MBOCLOJ>K@B�P@LOB�C>IIP�?BILT
����

2BPLRO@BP�TFII�?B�OBNRFOBA�QL�@LJMIBQB�>KA�M>PP�LKB�0*-
>AJFKFPQBOBA�QBPQ�CLO�QEB�CLIILTFKD
P@BK>OFLP�

\ 4L�OBBKQBO�QEB�2BDRI>QFLK�->OHBQ�>CQBO�AFPNR>IFCF@>QFLK

\ )K@OB>PB�FK�JBD>T>QQ�@>M>?FIFQV

\ #E>KDB�FK�@LJJRKF@>QFLK�M>QE�LO�BKBODV�J>K>DBJBKQ�PVPQBJ��%-3	�a�BUFPQFKD�LO�KBT
LTKBO�->OHBQ�/MBO>QFLKP�#BKQBO��-/#	

&ROQEBO�ABQ>FIP�OBD>OAFKD�QBPQFKD�FK@IRAFKD�FJM>@QP�QL�>�OBPLRO@B�P�EFPQLOF@�MBOCLOJ>K@B�P@LOB
RMLK�NR>IFCF@>QFLK�>KA�OBNR>IFCF@>QFLK�@>K�?B�CLRKA�FK�0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP�
3B@QFLK������1R>IFCVFKD�2BDRI>QFLK�2BPLRO@BP�

3.2.2.1 Performance Scoring

0BOCLOJ>K@B�P@LOFKD�FP�?>PBA�PLIBIV�LK�>�OBPLRO@B�P�MOB@FPFLK�P@LOB�>KA�FP�@>I@RI>QBA�>P�QEB
ILTBPQ�LC�QEB�>?PLIRQB�BOOLO�?BQTBBK�QEB�PFDK>I�>Q�Q� >KA�QEB�OBPMLKPB�>Q�Q� >KA�Q�� ��4EB
ABKLJFK>QLO�FK�QEB�MOB@FPFLK�@>I@RI>QFLK�FP�QEB�>SBO>DB�LC�QEB�2BDRI>QFLK�>T>OA�>KA�QEB
>?PLIRQB�>SBO>DB�FKQBOS>I�PFDK>I�

&ROQEBO�ABQ>FIP�@>K�?B�CLRKA�FK�0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP��3B@QFLK�������
0BOCLOJ>K@B�3@LOB�#>I@RI>QFLK�

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK����/SBOSFBT�LC�QEB�0*-�2BDRI>QFLK�->OHBQ

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



3.2.3 Regulation Market Data Timeline

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK����/SBOSFBT�LC�QEB�0*-�2BDRI>QFLK�->OHBQ

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



4EB�CLIILTFKD�FKCLOJ>QFLK�JRPQ�?B�PRMMIFBA�QEOLRDE�QEB�->OHBQP�'>QBT>V�3VPQBJ�

\ 2BPLRO@B�2BDRI>QFKD�3Q>QRP��%@LKLJF@��5K>S>FI>?IB��3BIC
3@EBARIBA	

\ 2BDRI>QFLK�#>M>?FIFQV��>?LSB�>KA�?BILT�2BDRI>QFLK�JFAMLFKQ��JBD>T>QQP	

4EB�CLIILTFKD�FKCLOJ>QFLK�FP�LMQFLK>I�QL�?B�PRMMIFBA�QEOLRDE�QEB�->OHBQP�'>QBT>V�3VPQBJ�

\ 2BDRI>QFLK�->UFJRJ�>KA�-FKFJRJ�S>IRBP��@LKPFABOFKD�>KV�KB@BPP>OV�LCCPBQP��JBD>T>QQP	

$>FIV�@LPQ
?>PBA�>KA�MOF@B
?>PBA�2BDRI>QFLK�LCCBO�P	�>KA�>KV�>MMIF@>?IB�@LPQ�FKCLOJ>QFLK�JRPQ
?B�PRMMIFBA�MOFLO�QL�������QEB�A>V�MOFLO�QL�QEB�/MBO>QFKD�$>V��4L�>@@RO>QBIV�OBCIB@Q�B>@E
OBPLRO@B�P�@>M>?FIFQV�AROFKD�QEB�/MBO>QFKD�$>V��QEB�CLIILTFKD�FKCLOJ>QFLK�J>V�?B�PR?JFQQBA�LK
>K�ELROIV�?>PFP�>KA�LO�@E>KDBA�RM�RKQFI����JFKRQBP�MOFLO�QL�QEB�PQ>OQ�LC�QEB�LMBO>QFKD�ELRO��>Q
TEF@E�QFJB�QEB�>?FIFQV�QL�RMA>QB�QEB�CLIILTFKD�M>O>JBQBOP�@ILPBP�

\ 2BDRI>QFLK�LCCBO�JBD>T>QQP

\ 2BDRI>QFLK�->UFJRJ�>KA�2BDRI>QFLK�-FKFJRJ

->OHBQ�0>OQF@FM>KQP�TEL�AFA�KLQ�BIB@Q�QL�LMQ�LRQ�LC�)KQO>A>V�5MA>QBP�>P�ABQ>FIBA�FK�3B@QFLK������
LC�QEFP�->KR>I�J>V�>IPL�PR?JFQ�>KA�LO�@E>KDB�

\ 2BDRI>QFLK�#>M>?FIFQV�/CCBO����-7E	

\ 2BDRI>QFLK�-FIB>DB�/CCBO����`-7E	

4L�>@@RO>QBIV�OBCIB@Q�B>@E�OBPLRO@B�P�>S>FI>?FIFQV�AROFKD�QEB�/MBO>QFKD�$>V��QEB�CLIILTFKD
FKCLOJ>QFLK�J>V�?B�PR?JFQQBA�LK�>�E>IC
ELROIV�?>PFP�>KA�LO�@E>KDBA�RM�RKQFI����JFKRQBP�MOFLO�QL
QEB�PQ>OQ�LC�QEB�LMBO>QFKD�FKQBOS>I��>Q�TEF@E�QFJB�QEB�>?FIFQV�QL�JLAFCV�2BDRI>QFLK�->OHBQ
>S>FI>?FIFQV�@ILPBP�

\ 2BPLRO@B�2BDRI>QFKD�3Q>QRP�!S>FI>?FIFQV��5K>S>FI>?IB��%@LKLJF@��3BIC
3@EBARIBA	

$>FIV�2BDRI>QFLK�LCCBOP�PR?JFQQBA�CLO�>�@>M>@FQV�OBPLRO@B�LK�QEB�2BDRI>QFLK�/CCBOP�M>DB�FK
->OHBQP�'>QBT>V�>OB�>RQLJ>QF@>IIV�@>OOFBA�LSBO�COLJ�LKB�A>V�QL�QEB�KBUQ�RKIBPP�RMA>QBA�
#E>KDBP�J>AB�LK�QEB�2BDRI>QFLK�5MA>QBP�M>DBP�LC�->OHBQP�'>QBT>V�>OB�KLQ�@>OOFBA�LSBO�FKQL
QEB�KBUQ�A>V��!KV�@E>KDBP�J>AB�QL�QEB�2BDRI>QFLK�5MA>QBP�M>DBP�PRMBOPBAB�QEB�S>IRBP�LK�QEB
/CCBOP�M>DB��4EB�2B>I
QFJB�->OHBQ�#IB>OFKD�%KDFKBP�TFII�RPB�QEB�?FA
FK�M>O>JBQBOP�>P�FKMRQP�>P
ABQ>FIBA�FK�3B@QFLKP�����>KA�����LC�QEFP�->KR>I�

\ 3ELRIA�>�OBPLRO@B�@ELLPB�KLQ�QL�M>OQF@FM>QB�FK�QEB�2BDRI>QFLK�->OHBQ�FK�>KV�DFSBK�MBOFLA
LK�QEB�/MBO>QFKD�$>V��QEB�CLIILTFKD�RMA>QB�PELRIA�?B�J>AB�>Q�IB>PQ����JFKRQBP�MOFLO�QL�QEB
LMBO>QFKD�ELRO�FK�QEB�2BDRI>QFLK�5MA>QBP�M>DB�LC�QEB�->OHBQP�'>QBT>V�3VPQBJ�

h 3BQ�/CCBO�-7�QL�WBOL�

\ 4EB�CLIILTFKD�RMA>QB�PELRIA�?B�J>AB�>Q�IB>PQ����JFKRQBP�MOFLO�QL�QEB�LMBO>QFKD�FKQBOS>I�FK
QEB�2BDRI>QFLK�!S>FI>?FIFQV�M>DB�LC�QEB�->OHBQP�'>QBT>V�3VPQBJ�

h 3BQ�2BPLRO@B�PQ>QRP�QL�5K>S>FI>?IB�

\ 3ELRIA�>�OBPLRO@B�P�2BDRI>QFLK�LMBO>QFKD�M>O>JBQBOP�@E>KDB�>CQBO�QEB�2BDRI>QFLK�->OHBQ
RMA>QB�TFKALT�@ILPBP�CLO�>K�LMBO>QFKD�FKQBOS>I��QEB�CLIILTFKD�@E>KDBP�J>V�?B�J>AB
QEOLRDE�AFOB@Q�@LJJRKF@>QFLK�TFQE�QEB�0*-�'BKBO>QFLK�$FPM>Q@EBO�

h 2BPLRO@B�2BDRI>QFKD�3Q>QRP�FC�>�OBPLRO@B�?B@LJBP�RK>S>FI>?IB�

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK����/SBOSFBT�LC�QEB�0*-�2BDRI>QFLK�->OHBQ

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



3.2.4 Regulation Offer Structure

!�2BDRI>QFLK�LCCBO�@LKPFPQP�LC�QEB�CLIILTFKD�A>Q>��2BDRI>QFLK�LCCBO�JBD>T>QQP��2BDRI>QFLK
@>M>?FIFQV�MOF@B�>KA�@LPQ��2BDRI>QFLK�JFIB>DB�MOF@B�>KA�@LPQ��2BDRI>QFLK�J>UFJRJ�>KA�JFKFJRJ
�LMQFLK>I	��>KA�2BDRI>QFLK�PQ>QRP�>S>FI>?FIFQV��2BDRI>QFLK�LCCBO�MOF@BP�>KA�JBD>T>QQP�@>KKLQ�?B
KBD>QFSB��)C�>�OBPLRO@B�PR?JFQP�LCCBOP�FKQL�?LQE�QEB�2BDRI>QFLK�>KA�2BPBOSB�->OHBQP�FK�QEB�P>JB
ELRO��QEB�2BDRI>QFLK�LCCBO�OB@BFSBP�EFDEBO�MOFLOFQV�FK�QEB�J>OHBQ�@IB>OFKD�MOL@BPP��JB>KFKD�FC
B@LKLJF@�CLO�?LQE�J>OHBQP��QEB�RKFQ�FP�@LJJFQQBA�CLO�2BDRI>QFLK�O>QEBO�QE>K�2BPBOSBP�

3.2.4.1 Cost-Based Regulation Offer

4EB�@LPQ
?>PBA�2BDRI>QFLK�LCCBO����-7E	�FP�S>IFA>QBA�RPFKD�QEB�RKFQ
PMB@FCF@�LMBO>QFKD
M>O>JBQBOP�PR?JFQQBA�TFQE�QEB�2BDRI>QFLK�LCCBO�>KA�QEB�>MMIF@>?IB�����-7E�2BDRI>QFLK�J>ODFK
>AABO��4EB�@LPQ
?>PBA�LCCBO�E>P�QTL�@LJMLKBKQP��FK@IRAFKD�

\ 2BDRI>QFLK�@>M>?FIFQV�MLOQFLK�@>MQROFKD�QEB�OBPBOS>QFLK�@LPQ�CLO�JBD>T>QQP��TEF@E�FK@IRABP
QEB�CRBI�@LPQ�FK@OB>PB�>KA�RKFQ
PMB@FCF@�EB>Q�O>QB�ABDO>A>QFLK�ARB�QL�LMBO>QFKD�>Q�ILTBO
IL>AP��KLK
EVAOL�DBKBO>QFLK�OBPLRO@BP�LKIV	�>KA�QEB�>MMIF@>?IB�����-7E�2BDRI>QFLK
J>ODFK�>AABO

\ 2BDRI>QFLK�JFIB>DB�MLOQFLK�OBMOBPBKQFKD�QEB�FK@OBJBKQ>I�@LPQ�LC�JBD>T>QQP�JLSBJBKQ�
TEF@E�FK@IRABP����	�@LPQ�FK@OB>PB�ARB�QL�EB>Q�O>QB�FK@OB>PB�AROFKD�KLK
PQB>AV�PQ>QB
LMBO>QFLK����	�@LPQ�FK@OB>PB�FK�6/-��>MMIFBP�QL�KLK
BKBODV�2BDRI>QFLK
LKIV�OBPLRO@BP	�
>KA���	�BKBODV�PQLO>DB�RKFQ�ILPPBP��>MMIFBP�QL�BKBODV�PQLO>DB�OBPLRO@BP�LKIV	

h 4EB���-7�S>IRB�FP�ABOFSBA�?V�@LKSBOQFKD�COLJ���i-7�?V�JRIQFMIVFKD�QEB�S>IRB�?V�QEB
EFPQLOF@�JFIB>DB�i-7�-7�CLO�QE>Q�LCCBO�

)K�>AAFQFLK�QL�QEB�@LPQ
?>PBA�2BDRI>QFLK�LCCBO�MOF@B��B>@E�->OHBQ�0>OQF@FM>KQ�J>V�>IPL�PR?JFQ
>AAFQFLK>I�FKCLOJ>QFLK�QL�PRMMLOQ�QEB�@LPQ
?>PBA�LCCBO�MOF@B��5PFKD�QEB�@>I@RI>QFLKP�FK�0*-
->KR>I�����#LPQ�$BSBILMJBKQ�'RFABIFKBP��3B@QFLK������2BDRI>QFLK�3BOSF@B��0*-�S>IFA>QBP�QEB
@LPQ
?>PBA�2BDRI>QFLK�LCCBO�MOF@B�QL�BKPROB�QE>Q�FQ�ALBP�KLQ�BU@BBA�>@QR>I�OBDRI>QFKD�@LPQ�>P
ABQBOJFKBA�?V�QEFP�->KR>I��MIRP�QEB�>MMIF@>?IB�2BDRI>QFLK�J>ODFK�>AABO�

4EB�->OHBQP�'>QBT>V�3VPQBJ�OBGB@QP�>KV�@LPQ
?>PBA�@>M>?FIFQV�LO�JFIB>DB�LCCBO�MOF@B�QE>Q
BU@BBAP�QEB�@>I@RI>QBA�S>IRBP�RPFKD�QEB�OBPLRO@B
PR?JFQQBA�M>O>JBQBOP��!K�BU>JMIB�LC�QEFP
@>I@RI>QFLK�FP�>S>FI>?IB�LK�QEB�->OHBQP�>KA�/MBO>QFLKP���!K@FII>OV�3BOSF@BP�M>DB�LK�QEB�0*-
TB?PFQB�

)C�>�->OHBQ�0>OQF@FM>KQ�ALBP�KLQ�PR?JFQ�>�@LPQ
?>PBA�2BDRI>QFLK�LCCBO�MOF@B��M>OQF@FM>QFLK�FK�QEB
0*-�2BDRI>QFLK�->OHBQ�FP�KLQ�MBOJFQQBA�RKQFI�PR@E�LCCBO�E>P�?BBK�S>IFA>QBA��!�KLK
KRII�@>M>?FIFQV
LCCBO�@LPQ�FP�OBNRFOBA�CLO�!3/�QL�@IB>O�>�OBPLRO@B�CLO�2BDRI>QFLK��!KV�M>OQF@FM>KQP�QE>Q�AL�KLQ
PR?JFQ�>KV�LC�QEB�PRMMLOQFKD�M>O>JBQBOP�?BILT�TFII�E>SB�QEBFO�@LPQ
?>PBA�2BDRI>QFLK�LCCBO�MOF@B
@>MMBA�>Q�QEB�J>ODFK�>AABO�LC�����-7E�

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK����/SBOSFBT�LC�QEB�0*-�2BDRI>QFLK�->OHBQ

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



4EB�CLIILTFKD�LMQFLK>I�M>O>JBQBOP�J>V�?B�PR?JFQQBA�FK�QEB�->OHBQP�'>QBT>V�3VPQBJ�QL�PRMMLOQ
QEB�@LPQ
?>PBA�2BDRI>QFLK�LCCBO�MOF@B��)C�>KV�LC�QEBPB�M>O>JBQBOP�>OB�KLQ�PR?JFQQBA��QEBV�>OB
ABC>RIQBA�QL�WBOL�

\ (B>Q�2>QB� �%@L�->U�;"45�H7E<��4EB�EB>Q�O>QB�>Q�QEB�ABC>RIQ�%@LKLJF@�->UFJRJ�CLO�>
OBPLRO@B��4EB�%@LKLJF@�->UFJRJ�QE>Q�@LOOBPMLKAP�QL�QEFP�O>QB�S>IRB�FP�QEB�ABC>RIQ
%@LKLJF@�->UFJRJ�PELTK�LK�?LQE�QEB�$>FIV�2BDRI>QFLK�/CCBOP�>KA�5KFQ�$BQ>FIP�M>DBP�

\ (B>Q�2>QB� �2BD�-FK�;"45�H7E<��4EB�EB>Q�O>QB�>Q�QEB�ABC>RIQ�2BDRI>QFLK�-FKFJRJ�CLO�>
OBPLRO@B��4EB�2BDRI>QFLK�-FKFJRJ�QE>Q�@LOOBPMLKAP�QL�QEFP�O>QB�S>IRB�FP�QEB�ABC>RIQ
2BDRI>QFLK�-FKFJRJ�PELTK�LK�?LQE�QEB�$>FIV�2BDRI>QFLK�/CCBOP�>KA�5KFQ�$BQ>FIP�M>DBP�

\ 6/-�2>QB�;��-7E�LC�2BDRI>QFLK<��4EB�FK@OB>PB�FK�6/-�OBPRIQFKD�COLJ�LMBO>QFKD�QEB
2BDRI>QFKD�OBPLRO@B�>Q�>�EFDEBO�EB>Q�O>QB�QE>K�FP�LQEBOTFPB�B@LKLJF@�CLO�QEB�MROMLPB�LC
MOLSFAFKD�2BDRI>QFLK��>MMIFBP�QL�KLK
BKBODV�OBPLRO@BP�LKIV	�

\ &RBI�#LPQ�;��-"45<��4EB�CFUBA�CRBI�@LPQP�LC�QEB�OBPLRO@B��4EFP�S>IRB�FP�RPBA�QL�ABQBOJFKB
QEB�EB>Q�O>QB�>AGRPQJBKQP�AROFKD�PQB>AV
PQ>QB�>KA�KLK
PQB>AV
PQ>QB�LMBO>QFLK�CLO�QEB
MROMLPB�LC�MOLSFAFKD�2BDRI>QFLK��>MMIFBP�QL�KLK
EVAOL�DBKBO>QFLK�OBPLRO@BP�LKIV	�

3.2.4.2 Price-Based Regulation Offer

4EB�MOF@B
?>PBA�LCCBO����-7E	�FP�@>MMBA�>Q������-7E�>KA�FQP�PR?JFPPFLK�FP�LMQFLK>I��4EB
MOF@B
?>PBA�LCCBO�E>P�QTL�@LJMLKBKQP��FK@IRAFKD�

\ 2BDRI>QFLK�@>M>?FIFQV�MLOQFLK�@>MQROFKD�QEB�OBPLRO@B�LTKBO�P�MOF@B�QL�OBPBOSB�JBD>T>QQP�CLO
2BDRI>QFLK�FK���-7

\ 2BDRI>QFLK�JFIB>DB�MLOQFLK�@>MQROFKD�QEB�OBPLRO@B�LTKBO�P�MOF@B�QL�MOLSFAB�2BDRI>QFLK
JLSBJBKQ�FK���i-7

h 4EB���-7�S>IRB�FP�ABOFSBA�?V�@LKSBOQFKD�COLJ���i-7�?V�JRIQFMIVFKD�QEB�S>IRB�?V�QEB
EFPQLOF@�JFIB>DB�i-7�-7�CLO�QE>Q�LCCBO�

3.2.4.3 Regulation Final Offer

!�OBDRI>QFKD�OBPLRO@B�P�&FK>I�/CCBO�CLO�RPB�FK�@IB>OFKD�>KA�MOF@FKD�FP�ABQBOJFKBA�?V�QEB�CLIILTFKD
@OFQBOF>�

)C�QEB�PRMMIV�M>PPBP�QEB�2BDRI>QFLK�4EOBB�0FSLQ>I�3RMMIFBO��2BD403	�4BPQ�>P�ABP@OF?BA�FK
3B@QFLK������QEB�MOF@B
?>PBA�LCCBO����-7E	�TFII�?B�RPBA�>P�QEB�&FK>I�/CCBO�FC�LKB�BUFPQP��)C�KL
MOF@B
?>PBA�LCCBO����-7E	�FP�BKQBOBA��QEBK�QEB�@LPQ
?>PBA�2BDRI>QFLK�LCCBO�TFII�?B�RPBA�>P�QEB
&FK>I�/CCBO�

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK����/SBOSFBT�LC�QEB�0*-�2BDRI>QFLK�->OHBQ

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



)C�QEB�PRMMIV�C>FIP�QEB�2BD403�4BPQ�>P�ABP@OF?BA�FK�3B@QFLK������QEB�OBPLRO@B�FP�LCCBO
@>MMBA�>Q
QEB�IBPPBO�LC�QEBFO�@LPQ
?>PBA�LO�MOF@B
?>PBA�2BDRI>QFLK�LCCBO�MOF@B�CLO�QE>Q�E>IC�ELRO��4EFP�QEBK
?B@LJBP�QEB�OBPLRO@BP��&FK>I�/CCBO�

2BPLRO@B�LTKBOP�@>K�SFBT�QEBFO�&FK>I�/CCBO�RPBA�FK�QEB�@IB>OFKD�SF>�QEB�2BD�0OF@B�/CCBO�5PBA
@LIRJK�LK�QEB�2BDRI>QFLK�!T>OA�Q>?�LK�QEB�->OHBQ�2BPRIQP�M>DB�FK�->OHBQP�'>QBT>V�

3.2.5 Regulation Market Offer Period Timing
2BDRI>QFLK�->OHBQ�0>OQF@FM>KQP�JRPQ�>Q�IB>PQ�PRMMIV�>�A>FIV�@LPQ
?>PBA�2BDRI>QFLK�LCCBO
OBCIB@QFKD�?LQE�2BDRI>QFLK�@>M>?FIFQV�LCCBO�@LPQ�LC�QEB�OBPLRO@B�?V�������QEB�A>V�MOFLO�QL�QEB
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3.2.6 Regulation Range Limits
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3.2.7 Economic Load Response Participation
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3.2.8 Ancillary Service Optimizer
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3.2.2 Regulation Market Data Timeline
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3.2.3 Regulation Bilateral Transactions
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3.2.4 Regulation Requirement Determination
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3.2.5 Regulation Obligation
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3.2.6 Regulation Offer Period
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3.2.7 Regulation Market Clearing
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3.2.7.2 Regulating Capability Cost

&LO�B>@E�OBPLRO@B��0*-�@>I@RI>QBP�>K�>AGRPQBA�#>M>?FIFQV�#LPQ��>P

4EB�!AGRPQBA�2BDRI>QFKD�#>M>?FIFQV�/CCBO�FP�>AGRPQBA�?V�QEB�"BKBCFQP�&>@QLO�LC�QEB�PMB@FCF@
LCCBOBA�OBPLRO@B�>KA�QEB�EFPQLOF@�MBOCLOJ>K@B�P@LOB�LC�QEB�OBPLRO@B��4EB�"BKBCFQP�&>@QLO�FP
ABCFKBA�I>QBO�FK�3B@QFLK���������LC�QEFP�->KR>I��4EB�EFPQLOF@�MBOCLOJ>K@B�P@LOB�FP�AFP@RPPBA�FK
0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP��3B@QFLK�������$FPNR>IFCF@>QFLK�>KA�2B
1R>IFCF@>QFLK�LC�>
2BDRI>QFLK�2BPLRO@B�

3.2.7.3 Mileage and the Performance Offer
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3.2.7.4 Lost Opportunity Cost (LOC)
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3.2.7.5 Total Offer
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3.2.7.6 Benefits Factor Function
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3.2.7.7 Three Pivotal Supplier Test
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3.2.8 Hydropower Units Opportunity Cost
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3.2.8.1 Hydropower Operation
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3.2.9 Regulation Market Operations
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3.2.11 Determination of Regulation Market Clearing Prices during a Market
Suspension
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3.3 Regulation Requir3.3 Regulation Requirementsements
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3.6.1 General LOC Calculation
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3.6.2 Tracking Ramp-Limited Desired MW Concept
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3.6.3 Hydro Opportunity Cost Calculation
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3.7 Regulation Mark3.7 Regulation Market Clearing & Pricinget Clearing & Pricing

0*-�RPBP�OBPLRO@B�P@EBARIBP��2BDRI>QFLK�LCCBOP��>KA�%KBODV�LCCBOP�COLJ�QEB�->OHBQP�'>QBT>V
3VPQBJ�>P�FKMRQ�A>Q>�QL�QEB�!3/�QL�MOLSFAB�QEB�ILTBPQ
@LPQ�>IQBOK>QFSB�CLO�QEB�MOL@ROBJBKQ�LC
2BDRI>QFLK�CLO�B>@E�E>IC�ELRO�LC�QEB�LMBO>QFKD�A>V��4EB�ILTBPQ�@LPQ�>IQBOK>QFSB�CLO�QEFP�PBOSF@B�FP
>@EFBSBA�QEOLRDE�>�PFJRIQ>KBLRP�@L
LMQFJFW>QFLK�TFQE�3VK@EOLKFWBA�2BPBOSBP��.LK

3VK@EOLKFWBA�2BPBOSBP��3B@LKA>OV�2BPBOSBP�>KA�%KBODV��7FQEFK�QEB�@L
LMQFJFW>QFLK��>K�24/
AFPM>Q@E�MOLCFIB�FP�CLOB@>PQBA�>ILKD�TFQE�,-0P�CLO�QEB�J>OHBQ�FKQBOS>I�

5PFKD�QEB�AFPM>Q@E�MOLCFIB�>KA�CLOB@>PQBA�,-0P��>K�LMMLOQRKFQV�@LPQ��>AGRPQBA�?V�QEB�>MMIF@>?IB
MBOCLOJ>K@B�P@LOB��FP�BPQFJ>QBA�CLO�B>@E�OBPLRO@B�QE>Q�FP�BIFDF?IB�QL�MOLSFAB�2BDRI>QFLK��4EB
BPQFJ>QBA�LMMLOQRKFQV�@LPQ�CLO�%@LKLJF@�,L>A�2BPMLKPB�OBPLRO@BP�FP�WBOL��4EB�>AGRPQBA�ILPQ
LMMLOQRKFQV�@LPQ�FP�>AABA�QL�QEB�>AGRPQBA�2BDRI>QFLK�@>M>?FIFQV�@LPQ�>KA�QEB�>AGRPQBA�2BDRI>QFLK
JFIB>DB�@LPQ�QL�J>HB�QEB�>AGRPQBA�QLQ>I�2BDRI>QFLK�LCCBO�@LPQ��4EB�>AGRPQBA�QLQ>I�2BDRI>QFLK
LCCBO�@LPQ�FP�QEBK�RPBA�QL�@OB>QB�QEB�JBOFQ�LOABO�MOF@B�

%>@E�0*-�->OHBQ�#IB>OFKD�%KDFKB��>P�ABP@OF?BA�FK�3B@QFLKP�����>KA�����LC�QEFP�->KR>I��O>KHP
>II�>S>FI>?IB�OBDRI>QFKD�OBPLRO@BP�FK�>P@BKAFKD�LOABO�LC�QEBFO�JBOFQ�LOABO�MOF@BP��>KA�QEB�ILTBPQ
@LPQ�PBQ�LC�OBPLRO@BP�KB@BPP>OV�QL�PFJRIQ>KBLRPIV�JBBQ�QEB�0*-�2BDRI>QFLK�2BNRFOBJBKQ��0*-
3VK@EOLKFWBA�2BPBOSB�2BNRFOBJBKQ��0*-�0OFJ>OV�2BPBOSB�2BNRFOBJBKQ��>KA�0*-���
JFKRQB
2BPBOSB�2BNRFOBJBKQ�>KA�MOLSFAB�%KBODV�FK�QE>Q�FKQBOS>I�FP�ABQBOJFKBA�Q>HFKD�FKQL�>@@LRKQ�>KV
OBPLRO@BP�PBIC
P@EBARIBA�QL�MOLSFAB�>KV�LC�QEBPB�PBOSF@BP��4EB�2>KH�0OF@B�FP�ABQBOJFKBA�>P
CLIILTP�

Rank Price � Adjusted Total Offer Cost � � 	
Capability �MW	

3ELRIA�>�->OHBQ�#IB>OFKD�%KDFKB�?B�RK>?IB�QL�CRICFII�?LQE�QEB�2BDRI>QFLK�>KA�2BPBOSB
2BNRFOBJBKQP��2BDRI>QFLK�OB@BFSBP�QEB�EFDEBO�MOFLOFQV�

0*-�@IB>OP�QEB�J>OHBQ�QL�JBBQ�QEB�2BDRI>QFLK�2BNRFOBJBKQ�>P�ABCFKBA�FK�3B@QFLK������4EB
2BDRI>QFLK�2BNRFOBJBKQ�PBQP�QEB�>JLRKQ�LC�OBDRI>QFKD�@>M>?FIFQV�QE>Q�0*-�?BIFBSBP�FQ�TLRIA
KBBA�QL�>?PLO?�PRPQ>FKBA�24/�!#%�ABSF>QFLKP�>AGRPQBA�?V�OBPLRO@B�P�EFPQLOF@�MBOCLOJ>K@B
P@LOBP��4EB�EFPQLOF@�MBOCLOJ>K@B�P@LOB�FP�AFP@RPPBA�FK�0*-�->KR>I�����">I>K@FKD�/MBO>QFLKP�
3B@QFLK��������$FPNR>IFCF@>QFLK�>KA�2BNR>IFCF@>QFLK�LC�>�2BPLRO@B��0*-�TFII�@IB>O�>KA�>PPFDK
OBPLRO@BP�RKQFI�QEB�2BDRI>QFLK�2BNRFOBJBKQ�FP�JBQ�?V�QEB�PRJ�LC�@IB>OBA�OBPLRO@B�P�%CCB@QFSB
-7P�>P�ABP@OF?BA�FK�3B@QFLK��������4EFP�FP�PRJJ>OFWBA�FK�QEB�CFDROB�?BILT�

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK����/SBOSFBT�LC�QEB�0*-�2BDRI>QFLK�->OHBQ

2BSFPFLK�������%CCB@QFSB�$>QB�������������0*-�]����� ���
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P@EBARIBA�>KA�LO�WBOL
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JBBQ�QEB�2BDRI>QFLK�2BNRFOBJBKQ��4EB�IB>PQ
@LPQ�PBQ�LC�2BDRI>QFLK�OBPLRO@BP�FABKQFCFBA�QEOLRDE
QEFP�MOL@BPP�>OB�QEBK�@LJJFQQBA�
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3.7.1 Regulation Offer Price Conversion and Validation

3.7.1.1 Adjusted Regulation Capability Cost
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3.7.1.2 Adjusted Regulation Mileage Cost
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3.7.1.3 Regulation Adjusted Lost Opportunity Cost
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3.7.1.4 Regulation Adjusted Total Cost
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3.7.2 Regulation Offer Megawatt Conversation and Validation
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3.7.2.1 Minimum Offer Megawatt Parameter
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3.7.3 Regulation Self-Scheduling
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3.7.4 Regulation Clearing of Offline Resources
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3.7.5 Regulation Clearing and Posting Timing
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3.7.6 Regulation Pricing
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3.7.6.1 Determination of Regulation Market Clearing Prices During a Market
Suspension
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3.8 Regulation Mark3.8 Regulation Market Operet Operationsations

3.8.1 Regulation Dispatch and Reduced Energy Ramp Rate

!�OBPLRO@B�P�B@LKLJF@�O>JM�O>QB�JRPQ�?B�>AGRPQBA�TEBK�OBPLRO@BP�MOLSFAB�2BDRI>QFLK�QL
JFKFJFWB�QEB�@LKCIF@Q�?BQTBBK�%KBODV�>KA�2BDRI>QFLK�PBOSF@BP��4EB�PBDJBKQ
PMB@FCF@�O>JM
O>QBP�PELRIA�?B�@>I@RI>QBA�COLJ�QEB�B@LKLJF@�O>JM�O>QB�>P�CLIILTP�

Reduced Energy Ramp Rate � max� � � Economic Ramp Rate f Cleared Regulation Capacity �AREG	
� Minutes 	
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Section 4: OvSection 4: Overerview of the Pview of the PJM ReserJM Reservve Marke Marketet
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Day-ahead and Real-time Reserve Services

Reserve Services and the Reserve Products that can satisfy the requirements:
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0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK����/SBOSFBT�LC�QEB�0*-�2BPBOSB�->OHBQ
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&LO�JLOB�FKCLOJ>QFLK�LK�ELT�0*-�JLKFQLOP�>KA�OBPQLOBP�OBPBOSBP��OBCBO�QL�0*-�->KR>I����
">I>K@FKD�/MBO>QFLKP�

&LO�FKCLOJ>QFLK�LK�QEB�2BPBOSB�2BNRFOBJBKQP��OBCBO�QL�0*-�->KR>I�����%JBODBK@V�/MBO>QFLKP�

4EB�CLIILTFKD�PB@QFLKP�>MMIV�QL�?LQE�QEB�$>V
>EB>A�>KA�2B>I
QFJB�->OHBQ��RKIBPP�PMB@FCF@>IIV
PQ>QBA�

4.2 P4.2 PJM ReserJM Reservve Marke Market Offet Offer Business Ruleser Business Rules

4.2.1 Reserve Market Eligibility
)K�DBKBO>I��'BKBO>QFLK��(V?OFA�2BPLRO@BP��%KBODV�3QLO>DB�2BPLRO@BP��>KA�%@LKLJF@�,L>A
2BPMLKPB�OBPLRO@BP�>OB�BIFDF?IB�QL�MOLSFAB�3VK@EOLKFWBA�2BPBOSBP��.LK
3VK@EOLKFWBA
2BPBOSBP��>KA�3B@LKA>OV�2BPBOSBP�BU@BMQ�FC�

\ 4EB�OBPLRO@B�FP�KLQ�TFQEFK�QEB�JBQBOBA�?LRKA>OFBP�LC�0*-

\ 4EB�BKQFOB�LRQMRQ�FP�LCCBOBA�>P�%JBODBK@V�/KIV

\ 4EB�OBPLRO@B�QVMB�FK@IRABP��.R@IB>O��7FKA��3LI>O��LO�>�(V?OFA�2BPLRO@B�@LJMOFPFKD
BU@IRPFSBIV�LC�TFKA�>KA�PLI>O�@LJMLKBKQP��RKIBPP�>K�BU@BMQFLK�FP�OBNRBPQBA�>KA�>MMOLSBA

\ 4EB�OBPLRO@B�FP�KLQ�>S>FI>?IB�QL�MOLSFAB�BKBODV�LO�OBAR@B�IL>A

)K�>AAFQFLK��QEB�CLIILTFKD�OBPLRO@BP�>OB�KLQ�BIFDF?IB�QL�MOLSFAB�.LK
3VK@EOLKFWBA�2BPBOSBP�

\ %@LKLJF@�,L>A�2BPMLKPB

\ (V?OFA�2BPLRO@BP

\ %KBODV�3QLO>DB�2BPLRO@BP�BKOLIIBA�FK�QEB�%32�M>OQF@FM>QFLK�JLABI

\ 0RJMBA�EVAOL�OBPLRO@BP�QE>Q�>OB�KLQ�M>OQF@FM>QFKD�FK�QEB�0*-�LMQFJFWBA�MRJMBA�PQLO>DB
JLABI�FK�QEB�$>V
>EB>A�J>OHBQ�>KA�FC�)KFQF>I�-7�FP�DOB>QBO�QE>K�WBOL�FK�QEB�2B>I
QFJB
J>OHBQ

!KV�OBPLRO@B�JRPQ�?B�>?IB�QL�MOLSFAB�����-7�LC�2BPBOSB�#>M>?FIFQV�FK�LOABO�QL�M>OQF@FM>QB�FK�QEB
2BPBOSB�->OHBQP�

)K�QEB�BSBKQ�0*-�CLOB@>PQP�>�@OBAF?IB�K>QRO>I�D>P�MFMBIFKB�@LKQFKDBK@V�P	��>P�ABP@OF?BA�FK�0*-
->KR>I�����%JBODBK@V�/MBO>QFLKP��3B@QFLK������0*-�$FPM>Q@E�TFII�ABQBOJFKB�QEB�BIFDF?FIFQV�LC
OBPLRO@BP�QL�MOLSFAB�2BPBOSBP�ABMBKAFKD�LK�QEB�PBSBOFQV�LC�QEB�@LKQFKDBK@V�>KA�LQEBO�PVPQBJ
@LKAFQFLKP�FK�LOABO�QL�BKPROB�PVPQBJ�OBIF>?FIFQV�FP�J>FKQ>FKBA�

4.2.1.1 Requests for Eligibility for Nuclear, Wind, Solar Resources
4EB�->OHBQ�3BIIBO�LC�>�KR@IB>O��TFKA��LO�PLI>O�OBPLRO@B�J>V�L?Q>FK�>MMOLS>I�CLO�QEB�OBPLRO@B�QL
?B�@LKPFABOBA�BIFDF?IB�QL�MOLSFAB�OBPBOSBP�?V�PR?JFQQFKD�QL�0*-�>KA�QEB�--5�>�TOFQQBK�OBNRBPQ
CLO�BUBJMQFLK�>KA�MOLSFAB�AL@RJBKQ>QFLK�QL�PRMMLOQ�QEB�OBPLRO@BeP�>?FIFQV�QL�CLIILT�AFPM>Q@E�>Q
QEB�AFOB@QFLK�LC�0*-��PR@E�>P�EFPQLOF@>I�LMBO>QFKD�A>Q>�PELTFKD�SLIRKQ>OV�OBPMLKPB�QL�OBPBOSB

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK����/SBOSFBT�LC�QEB�0*-�2BPBOSB�->OHBQ
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BSBKQP�>KA�LO�QB@EKF@>I�FKCLOJ>QFLK�>?LRQ�QEB�MEVPF@>I�LMBO>QFLK�LC�QEB�OBPLRO@B��2BNRBPQP�>KA
NRBPQFLKP�J>V�?B�PR?JFQQBA�?V�->OHBQ�3BIIBOP�QL�2BPBOSBP MGJ�@LJ�

0*-�>KA�QEB�--5�TFII�OBSFBT��FK�>K�LMBK�>KA�QO>KPM>OBKQ�J>KKBO�>P�?BQTBBK�QEB�->OHBQ
3BIIBO��QEB�--5��>KA�0*-��QEB�FKCLOJ>QFLK�>KA�AL@RJBKQ>QFLK�FK�PRMMLOQ�LC�QEB�OBNRBPQ�CLO
>MMOLS>I�QL�MOLSFAB�OBPBOSBP�

0*-�TFII�ABQBOJFKB��TFQE�QEB�>ASF@B�>KA�FKMRQ�LC�QEB�--5��TEBQEBO�QEB�OBPLRO@B�TFII�?B
MBOJFQQBA�QL�MOLSFAB�OBPBOSBP�>KA�MOLSFAB�TOFQQBK�KLQFCF@>QFLK�QL�QEB�->OHBQ�3BIIBO�LC�PR@E
ABQBOJFK>QFLK�KL�I>QBO�QE>K����?RPFKBPP�A>VP�COLJ�QEB�A>QB�LC�A>Q>�PR?JFQQ>I�PRMMLOQFKD�QEB
OBNRBPQ��)C�QEB�OBNRBPQ�FP�ABKFBA��0*-�TFII�FK@IRAB�FK�QEB�KLQF@B�>�TOFQQBK�BUMI>K>QFLK�CLO�QEB
ABKF>I�

4.2.1.2 Economic Load Response Reserve Eligibility

\ %@LKLJF@�,L>A�2BPMLKPB�JRPQ�PR@@BPPCRIIV�@LJMIBQB�!K@FII>OV�3BOSF@BP�@BOQFCF@>QFLK�FK
0*-eP�$2�(R?�PVPQBJ�QL�M>OQF@FM>QB�FK�0*-eP�2BPBOSB�->OHBQP�

\ %@LKLJF@�,L>A�2BPMLKPB�JRPQ�?B�>?IB�QL�MOLSFAB�����-7�LC�2BPBOSB�#>M>?FIFQV�FK�LOABO
QL�M>OQF@FM>QB�FK�QEB�2BPBOSB�->OHBQP�

h 3BB�PB@QFLK������FK�QEFP�->KR>I�CLO�%@LKLJF@�,L>A�2BPMLKPB�>DDOBD>QFLK�ORIBP�QL
JBBQ�QEB�����-7�QEOBPELIA�CLO�IL@>QFLKP�QE>Q�E>SB�@>M>?FIFQV�IBPP�QE>K�����-7�

\ %@LKLJF@�,L>A�2BPMLKPB�MOLSFAFKD�OBPBOSBP�>OB�OBNRFOBA�QL�MOLSFAB�>CQBO
QEB
C>@Q�JBQBO
A>Q>�>Q�>�LKB���	�JFKRQB�FKQBOS>I�CLO�B>@E�IL@>QFLK�@>IIBA�LK�QL�OBPMLKA�FK�>�OBPBOSB�BSBKQ�

\ 2BPFABKQF>I�IL@>QFLKP�TFQELRQ�JBQBOP�OB@LOAFKD�>Q�>�LKB���	�JFKRQB�FKQBOS>I�LO�PELOQBO�J>V
M>OQF@FM>QB�RPFKD�QEB�PQ>QFPQF@>I�P>JMIFKD�JBQELA�ABQ>FIBA�FK�0*-�->KR>I�����,L>A
&LOB@>PQFKD�>KA�!K>IVPFP��!QQ>@EJBKQ�#�>KA�PR?GB@Q�QL�0*-�>MMOLS>I�

\ !CQBO
QEB
C>@Q�LKB���	�JFKRQB�JBQBO�A>Q>�CLO�IL@>QFLKP�@>IIBA�LK�QL�OBPMLKA�FK�>�OBPBOSB
BSBKQ�JRPQ�?B�PR?JFQQBA�FKQL�0*-eP�$2�(R?�PVPQBJ�KL�I>QBO�QE>K�QTL���	�?RPFKBPP�A>VP
CLIILTFKD�QEB�BSBKQ�A>V�

\ %@LKLJF@�,L>A�2BPMLKPB�#ROQ>FIJBKQ�3BOSF@B�0OLSFABOP�KLQ�MOLSFAFKD�@LJMIBQB��>@@RO>QB
>KA�QFJBIV�JBQBO�A>Q>�CLO�IL@>QFLKP�@>IIBA�LK�QL�OBPMLKA�FK�>�OBPBOSB�BSBKQ�J>V�?B
PRPMBKABA�COLJ�M>OQF@FM>QFKD�FK�QEB�2BPBOSB�->OHBQP�RKQFI�@LOOB@QFSB�JB>PROBP�>OB
FJMIBJBKQBA�>KA�J>V�?B�OBCBOOBA�QL�QEB�0*-�->OHBQ�-LKFQLO�>KA�LO�QEB�&%2#�/CCF@B�LC
%KCLO@BJBKQ�CLO�CROQEBO�FKSBPQFD>QFLK�>P�KB@BPP>OV�

\ %@LKLJF@�,L>A�2BPMLKPB�#ROQ>FIJBKQ�3BOSF@B�0OLSFABOP�JRPQ�@LJMIBQB�FKFQF>I�>KA
@LKQFKRFKD�QO>FKFKD�LK�2BDRI>QFLK�>KA�2BPBOSB�->OHBQP�>P�AL@RJBKQBA�FK�0*-�->KR>I����
4O>FKFKD�>KA�#BOQFCF@>QFLK�2BNRFOBJBKQP��3B@QFLK��������$BJ>KA�2BPMLKPB�2BPLRO@BP�

\ 7EBKBSBO�%@LKLJF@�,L>A�2BPMLKPB�>PPFDKBA�FK�QEB�2BPBOSB�->OHBQP�FP�@>IIBA�LK�QL
OBPMLKA�QL�>�J>KA>QLOV�%JBODBK@V�LO�0OB
%JBODBK@V�,L>A�->K>DBJBKQ�%SBKQ��FQ�TFII�?B
AB
>PPFDKBA�COLJ�2BPBOSBP�CLO�>KV�FKQBOS>IP�QE>Q�LSBOI>M�TFQE�QEB�,L>A�->K>DBJBKQ
%SBKQ��PQ>OQFKD�COLJ�QEB�KLQF@B�QFJB�LC�QEB�,L>A�->K>DBJBKQ�%SBKQ��RKIBPP�LQEBOTFPB

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK����/SBOSFBT�LC�QEB�0*-�2BPBOSB�->OHBQ
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>MMOLSBA�?V�0*-��0*-�TFII�KLQ�>PPFDK�QEB�OBPLRO@B�QL�2BPBOSBP�CLO�QEB�OBJ>FKABO�LC�QEB
J>KA>QLOV�MLOQFLK�LC�QEB�,L>A�->K>DBJBKQ�%SBKQ�

\ %@LKLJF@�,L>A�2BPMLKPB�QE>Q�ABJLKPQO>QB�QEB�>?FIFQV�QL�OB@BFSB�OBPBOSB�@LJJFQJBKQP�SF>
>MMOLSBA�QBIBJBQOV��B�D��*BQPQOB>J	�NR>IFCV�>P�>�&IBUF?IB�OBPLRO@B��/QEBOTFPB��%@LKLJF@
,L>A�2BPMLKPB�OBPLRO@BP�>OB�OBD>OABA�>P�)KCIBUF?IB�OBPLRO@BP�

4.2.2 Reserve Resource Offer Requirements

\ !KV�DBKBO>QLO�QE>Q�FP�>�0*-�DBKBO>QFLK�@>M>@FQV�OBPLRO@B�QE>Q�E>P�>�2BIF>?FIFQV�0OF@FKD
-LABI��20-	�LO�&FUBA�2BPLRO@B�2BNRFOBJBKQ��&22	�@LJJFQJBKQ�QE>Q�FP�BIFDF?IB�QL�MOLSFAB
2BPBOSBP�JRPQ�LCCBO�QEBFO���
JFKRQB�>KA���
JFK�OBPBOSB�@>M>?FIFQV��RKIBPP�QEB�RKFQ�FP
RK>S>FI>?IB�ARB�QL�>K�>MMOLSBA�MI>KKBA�LRQ>DB��J>FKQBK>K@B�LRQ>DB�LO�CLO@BA�LRQ>DB�

h )C�>�OBPLRO@B�QE>Q�E>P�>�OBPBOSB�JRPQ�LCCBO�OBNRFOBJBKQ�@ELLPBP�QL�KLQ�J>HB�FQP
OBPBOSB�@>M>?FIFQV�>S>FI>?IB��CLO�BU>JMIB�QEOLRDE�PBIC
P@EBARIFKD�LO�LCCBOFKD�>�CFUBA
LRQMRQ��TEBK�QEB�OBPLRO@B�FP�LQEBOTFPB�>?IB�QL�LMBO>QB�TFQE�>�AFPM>Q@E>?IB�O>KDB��QEB
OBPLRO@B�FP�ABCFKBA�QL�?B�SFLI>QFKD�QEB�OBPBOSB�JRPQ�LCCBO�OBNRFOBJBKQ�

h !II�LQEBO�DBKBO>QFLK�OBPLRO@BP�QE>Q�>OB�BIFDF?IB�QL�MOLSFAB�OBPBOSBP�QE>Q�E>SB
PR?JFQQBA�%KBODV�LCCBOP�>OB�@LKPFABOBA�QL�E>SB�LCCBOBA�QEB�RKFQeP�>MMIF@>?IB�@>M>?FIFQV
FKQL�QEB�OBPBOSB�J>OHBQP�

h (VAOLBIB@QOF@��%@LKLJF@�,L>A�2BPMLKPB��(V?OFA�2BPLRO@BP�>KA�%KBODV�3QLO>DB
2BPLRO@BP��%32	�>OB�KLQ�@LKPFABOBA�>S>FI>?IB�?V�ABC>RIQ��>KA�JRPQ�PR?JFQ�PMB@FCF@
OBPBOSB�LCCBOP�QL�?B�@LKPFABOBA��(VAOLBIB@QOF@��%@LKLJF@�,L>A�2BPMLKPB��(V?OFA
2BPLRO@BP�>KA�%KBODV�3QLO>DB�2BPLRO@BP�OBPBOSB�LCCBOP�JRPQ�?B�?>PBA�LK�QEBFO
OB>IFPQF@�>@EFBS>?IB�O>JM�O>QB�>KA�@ROOBKQ�LMBO>QFKD�@LKAFQFLKP�Q>HFKD�FKQL�>@@LRKQ�>II
@LKPQO>FKQP��B�D��OBDRI>QLOV��BKSFOLKJBKQ>I��LMBO>QFLK>I	��!KV�(VAOLBIB@QOF@��(V?OFA
2BPLRO@B�LO�%KBODV�3QLO>DB�OBPLRO@B�TFQE�>�OBPBOSB�JRPQ�LCCBO�OBNRFOBJBKQ�QE>Q
@>KKLQ�MOLSFAB�OBPBOSBP�>Q�>KV�QFJB�JRPQ�@LJJRKF@>QB�QL�0*-�>KA�QEB�--5�QEB
OB>PLKP�TEV�FQ�@>KKLQ�MOLSFAB�OBPBOSBP�>Q�2BPBOSBP MGJ�@LJ�

h &LO�JRIQFMIB�MEVPF@>I�RKFQP�QE>Q�>OB�JLABIBA�>P�>K�>DDOBD>QBA�OBPLRO@B�FK�QEB�->OHBQ
PVPQBJ��FC�>Q�IB>PQ�LKB�LC�QEB�MEVPF@>I�RKFQP�>OB�LKIFKB��QEBK�QEB�>DDOBD>QB�FP
@LKPFABOBA�LKIFKB�>KA�J>V�?B�@LKPFABOBA�CLO�LKIFKB�PVK@EOLKFWBA�>KA�LO�LKIFKB
PB@LKA>OV�OBPBOSBP��?RQ�KLQ�BIFDF?IB�CLO�KLK
PVK@EOLKFWBA�OBPBOSB�

g !KV�LCCIFKB�RKFQP�?BILKDFKD�QL�>K�LKIFKB�>DDOBD>QBA�OBPLRO@B�QE>Q�E>SB�QEB
@>M>?FIFQV�LC�MOLSFAFKD�OBPBOSBP�>OB�PR?GB@Q�QL�QEB�JRPQ�LCCBO�OBNRFOBJBKQ�>KA
0*-�TFII�QOB>Q�QEB�LCCIFKB�OBPBOSBP�>P�PVK@EOLKFWBA�OBPBOSBP��(VAOLBIB@QOF@�
(V?OFA�2BPLRO@BP�>KA�%KBODV�3QLO>DB�2BPLRO@BP�JRPQ�FK@IRAB�QEB�>S>FI>?IB
LCCIFKB�OBPBOSBP�FK�QEBFO�PVK@EOLKFWBA�OBPBOSB�LCCBO�

4.2.2.1 Communication for Reserve Capability Limitation
!�DBKBO>QFLK�OBPLRO@B�LTKBO�J>V�OBNRBPQ�>�IBPPBO�PVK@EOLKFWBA�OBPBOSB�J>UFJRJ�LO
PB@LKA>OV�OBPBOSB�J>UFJRJ�QE>K�QEB�B@LKLJF@�J>UFJRJ�FC�>�MEVPF@>I�IFJFQ>QFLK�BUFPQP�QE>Q
@>KKLQ�?B�>AAOBPPBA�RPFKD�QEB�JRIQF
PBDJBKQBA�ELROIV�O>JM�O>QB�LO�RPFKD�QEB�2B>I
QFJB

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK����/SBOSFBT�LC�QEB�0*-�2BPBOSB�->OHBQ
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OBPBOSB�ABPBIB@QFLK�BU@BMQFLK�MOL@BPP�>P�ABP@OF?BA�FK�3B@QFLK����������2BPLRO@B�LTKBOP�JRPQ
PR?JFQ�OBNRBPQP�QL�2BPBOSBP MGJ�@LJ��!�@LMV�LC�QEFP�BJ>FI�TFII�?B�J>AB�>S>FI>?IB�QL�QEB�--5�

4EB�OBNRBPQ�JRPQ�FK@IRAB�QEB�->OHBQP�'>QBT>V�RKFQ�K>JB��RKFQ�)$��OB>PLK��>KA�AL@RJBKQ>QFLK
QL�PRMMLOQ�QEB�OBNRBPQ��0*-�TFII�ABQBOJFKB��TFQE�QEB�>ASF@B�>KA�FKMRQ�LC�QEB�--5��TEBQEBO�QEB
OBNRBPQ�FP�>MMOLSBA�LO�ABKFBA�>KA�MOLSFAB�>�TOFQQBK�KLQFCF@>QFLK�QL�QEB�DBKBO>QFLK�OBPLRO@B
LTKBO�KL�I>QBO�QE>K����?RPFKBPP�A>VP�COLJ�QEB�A>QB�LC�A>Q>�PR?JFQQ>I�PRMMLOQFKD�QEB�OBNRBPQ��)C
QEB�OBNRBPQ�FP�>MMOLSBA��QEB�CRK@QFLK>IFQV�TFII�OBJ>FK�FK�BCCB@Q�CLO�QEB�ARO>QFLK�LC�QEB�IFJFQ>QFLK
>KA�ALBP�KLQ�KBBA�QL�?B�CROQEBO�OBNRBPQBA�RMLK�BSBOV�FKPQ>K@B�LC�RPB��)C�QEB�OBNRBPQ�FP�ABKFBA�
0*-�TFII�FK@IRAB�FK�QEB�KLQF@B�>�TOFQQBK�BUMI>K>QFLK�CLO�QEB�ABKF>I�

4.2.3 Reserve Market Resource Offer Structure

\ !II�DBKBO>QFLK�OBPLRO@BP�QE>Q�E>SB�PR?JFQQBA�BKBODV�LCCBOP�>KA�>OB�BIFDF?IB�QL�MOLSFAB
OBPBOSBP��>P�ABCFKBA�FK�3B@QFLK�������>?LSB��TFII�?B�@LKPFABOBA�>P�LCCBOBA�FKQL�QEB�2BPBOSB
J>OHBQP�

h 4EFP�BU@IRABP�EVAOLMLTBO�OBPLRO@BP��(V?OFA�2BPLRO@BP�>KA�%KBODV�3QLO>DB
2BPLRO@BP�TEL�JRPQ�PR?JFQ�PMB@FCF@�2BPBOSB�LCCBOP�QL�?B�@LKPFABOBA�

2BPBOSB�LCCBOP�@LKPFPQ�LC�QEOBB�BIBJBKQP��>S>FI>?FIFQV��LCCBO�-7��>KA�LCCBO�MOF@B�>KA�S>OV
ABMBKAFKD�LK�QEB�QVMB�LC�OBPLRO@B�>KA�QEB�J>OHBQ�FK�TEF@E�QEB�OBPLRO@B�FP�M>OQF@FM>QFKD�
2BPLRO@B�PMB@FCF@�ORIBP�>OB�ABQ>FIBA�?BILT�

Availability

\ !S>FI>?FIFQV�CLO�DBKBO>QFLK�KLQ�FK@IRAFKD�%32��(V?OFA�2BPLRO@BP�>KA�EVAOL�OBPLRO@BP�FP�PBQ
QEOLRDE�%KBODV�/CCBO�>S>FI>?FIFQV�PQ>QRP�

\ (VAOL��%32��(V?OFA�2BPLRO@BP�>KA�%@LKLJF@�,L>A�2BPMLKPB�OBPLRO@BP�E>SB�QEB�>?FIFQV
QL�PBM>O>QBIV�PMB@FCV�QEB�>S>FI>?FIFQV�CLO�2BPBOSBP�

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK����/SBOSFBT�LC�QEB�0*-�2BPBOSB�->OHBQ
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\ 3ELRIA�>�(VAOL��%32��(V?OFA�2BPLRO@B�>KA�%@LKLJF@�,L>A�2BPMLKPB�OBPLRO@B�?B�RK>?IB
QL�M>OQF@FM>QB�FK�QEB�2BPBOSB�->OHBQ�FK�>KV�DFSBK�ELRO�LK�QEB�/MBO>QFKD�$>V��QEB�CLIILTFKD
OBNRFOBA�RMA>QBP�PELRIA�?B�J>AB�PFUQV
CFSB����	�JFKRQBP�MOFLO�QL�QEB�LMBO>QFKD�ELRO�FK�QEB
2BPBOSB�->OHBQ�5MA>QBP�P@OBBKP�LC�->OHBQP�'>QBT>V�

h 3BQ�/CCBO�-7�QL�WBOL�

h 3BQ�!S>FI>?FIFQV�QL�d.LQ�!S>FI>?IBe

\ 2BPLRO@BP�>OB�>?IB�QL�PBIC
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4.2.4 Offer Period Timing
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4.2.5 Reserve Market Resource Capability
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4.2.5.1 Reserve Market Capability for Online Generation Resources
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4.2.5.2 Reserve Market Capability for Offline Generation Resources
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4.2.5.3 Reserve Market Capability for Synchronous Condensers
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Synchronous Condensers can submit the following additional offer parameters:
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4.2.5.4 Reserve Market Capability for Hydropower Resources
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4.3.3 Reserve Demand Curves and Penalty Factors
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4.4.3.1 Deselection of Reserve Resources in Real-time
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4.4.5 Determination of Reserve Clearing Prices
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4.4.5.1 Determination of Synchronized Reserve Clearing Prices
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4.4.5.2 Determination of Non-Synchronized Reserve Clearing Prices
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4.4.5.3 Determination of Secondary Reserve Clearing Prices
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4.4.6 Determination of Reserve Clearing Prices During a Market Suspension
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4.4.6.1 Determination of Synchronized Reserve Clearing Prices During a Market
Suspension
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4.4.6.2 Determination of Non-Synchronized Reserve Clearing Prices During a Market
Suspension
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4.4.6.3 Determination of Secondary Reserve Clearing Prices During a Market
Suspension
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5.2.3 Load Forecasting
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5.2.4 Markets Database System
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Exhibit 1: Energy Market Daily

\ 0*-�@IB>OP�QEB�2B>I
QFJB�2BPBOSB�>KA�2BDRI>QFLK�J>OHBQP�LK�>K�ELROIV�?>PFP��4EB
CLIILTFKD�FP�QEB�QFJBIFKB�?V�TEF@E�QEFP�ELROIV�@IB>OFKD�FP�>@@LJMIFPEBA�

h 3FUQV����	�JFKRQBP�MOFLO�QL�QEB�LMBO>QFKD�ELRO�0*-�BUB@RQBP�QEB�!K@FII>OV�3BOSF@BP
/MQFJFWBO��!3/	��4EB�!3/�GLFKQIV�LMQFJFWBP�%KBODV��3VK@EOLKFWBA�2BPBOSBP��.LK

3VK@EOLKFWBA�2BPBOSBP��3B@LKA>OV�2BPBOSBP�>KA�2BDRI>QFLK�?>PBA�LK�CLOB@>PQBA
PVPQBJ�@LKAFQFLKP�QL�ABQBOJFKB�>K�B@LKLJF@�PBQ�LC�FKCIBUF?IB�OBPBOSB�OBPLRO@BP�QL
@LJJFQ�CLO�QEB�LMBO>QFKD�ELRO�

4EB�A>Q>�QE>Q�KBBAP�QL�?B�PR?JFQQBA�?V�0*-�-BJ?BOP�QL�M>OQF@FM>QB�FK�QEB�$>V
>EB>A�%KBODV
2B>I
QFJB�%KBODV��2BPBOSB��>KA�2BDRI>QFLK�->OHBQP�FP�ABP@OF?BA�FK�ABQ>FI�FK�QEB->OHBQP
$>Q>?>PB�$F@QFLK>OV�

5.2.5 Hydro Calculator
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5.2.6 PJM Day-ahead Energy Market Technical Software
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Exhibit 2: Settlement Subsystems
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5.2.7 Calculation of Day-ahead Prices
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Exhibit 3: Download Data from Markets Database

Exhibit 4: Energy Market Data Flow

5.2.7.1 Day-ahead Integer Relaxation
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5.2.7.2 Energy Offers used in Day-ahead Price Calculation
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5.2.7.3 Determination of Energy Offer for Generation Resources with Composite
Energy Offers Greater Than $1,000/MWh and equal to or below $2,000/MWh
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5.2.7.4 Determination of Energy Offer for Generation Resources with Offers Greater
than $2,000/MWh
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5.2.7.5 Determination of Energy Offer for Composite Energy Offers Greater than
$2,000/MWh
7EBK�>�&>PQ
3Q>OQ�@>M>?IB�DBKBO>QFLK�OBPLRO@B�PR?JFQP�>�#LJMLPFQB�%KBODV�/CCBO�TFQE�>
J>UFJRJ�PBDJBKQ�QE>Q�BU@BBAP��������-7E��QEB�@LJMLKBKQP�QE>Q�J>HB�RM�QEB�LCCBO�>OB
SBOFCFBA�CLO�OB>PLK>?IBKBPP�>P�ABP@OF?BA�FK�3B@QFLK���������LC�QEFP�->KR>I��">PBA�LK�QEB�OBPRIQP
LC�QEB�OB>PLK>?IBKBPP�SBOFCF@>QFLK��>AGRPQJBKQP�>OB�J>AB�QL�BKPROB�QEB�OBPRIQFKD�#LJMLPFQB

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK����->OHBQ�#IB>OFKD�0OL@BPPBP�>KA�4LLIP

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



%KBODV�/CCBO�FP�KL�DOB>QBO�QE>K��������-7E�>P�ABP@OF?BA�FK�QEB�/MBO>QFKD�!DOBBJBKQ�
3@EBARIB����3B@QFLK����!�

4EB�@E>OQ�?BILT�ABP@OF?BP�ELT�QEB�#LJMLPFQB�%KBODV�/CCBO�@LJMLKBKQP�J>V�?B�>AGRPQBA�FK�QEB
BSBKQ�QEB�3Q>OQ
5M�>KA�LO�.L
,L>A�@LPQ�BU@BBA��C>FI	�LO�AL�KLQ�BU@BBA��M>PP	�QEB�OB>PLK>?IV
BUMB@QBA�@LPQ�CLO�QEB�ABQBOJFK>QFLK�LC�,-0P�


4EB�3Q>OQ
5M�#LPQ�>KA�.L
,L>A�#LPQ�FK@IRABA�FK�>�#LJMLPFQB�%KBODV�/CCBO�>OB�>JLOQFWBA��)K
QEFP�@E>OQ��b!35c�OBMOBPBKQP�>JLOQFWBA�3Q>OQ
5M�#LPQ��b!.,c�OBMOBPBKQP�>JLOQFWBA�.L
,L>A
#LPQ��0IB>PB�OBCBO�QL�3B@QFLK���������CLO�ELT�QEB�>JLOQFW>QFLK�MOL@BPP�>MMIFBP�QL�QEB�3Q>OQ
5M
>KA�.L
,L>A�@LPQP�

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK����->OHBQ�#IB>OFKD�0OL@BPPBP�>KA�4LLIP

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



Section 6: Section RetirSection 6: Section Retireded

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK����3B@QFLK�2BQFOBA

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



Section 7: External TSection 7: External Trransaction Schedulingansaction Scheduling

7BI@LJB�QL�QEB�%UQBOK>I�4O>KP>@QFLK�3@EBARIFKD�PB@QFLK�LC�QEB�0*-�->KR>I��%KBODV���!K@FII>OV
3BOSF@BP�->OHBQ�/MBO>QFLKP��)K�QEFP�PB@QFLK�VLR�TFII�CFKA�QEB�CLIILTFKD�FKCLOJ>QFLK�

\ (LT�0*-�J>V�RQFIFWB�>�KBQ�FKQBO@E>KDB�@>M�QL�J>K>DB�FKQBO@E>KDB�AROFKD�BJBODBK@V
@LKAFQFLKP�

\ !K�LSBOSFBT�ABP@OFMQFLK�LC�0*-
-)3/�#LLOAFK>QBA�4O>KP>@QFLK�3@EBARIFKD��PBB�b/SBOSFBT
LC�0*-
-)3/�#LLOAFK>QBA�4O>KP>@QFLK�3@EBARIFKDc	�

\ !�IFPQ�LC�QEB�0*-
-)3/�#LLOAFK>QBA�4O>KP>@QFLK�3@EBARIFKD�"RPFKBPP�2RIBP��PBB�b0*-

-)3/�#LLOAFK>QBA�4O>KP>@QFLK�3@EBARIFKD�"RPFKBPP�2RIBPc	�

/QEBO�FKCLOJ>QFLK�OBD>OAFKD�%UQBOK>I�4O>KP>@QFLK�3@EBARIFKD��FK@IRAFKD�QE>Q�LC�0*-
-)3/
#LLOAFK>QBA�4O>KP>@QFLK�3@EBARIFKD��FP�@LKQ>FKBA�FK�QEB0*-�2BDFLK>I�4O>KPJFPPFLK�>KA
%KBODV�3@EBARIFKD�0O>@QF@BPAL@RJBKQ�

7.1 Net Inter7.1 Net Interchange Capchange Cap

$ROFKD�BJBODBK@V�@LKAFQFLKP��0*-�J>V�BIB@Q�QL�FJMIBJBKQ�>�@>M�LK�KBQ�FKQBO@E>KDB
QO>KP>@QFLKP�QL�JFQFD>QB�QEB�FJM>@Q�LC�FKQBO@E>KDB�SLI>QFIFQV�LK�PVPQBJ�>KA�MOF@B�PQ>?FIFQV��4EB�KBQ
FKQBO@E>KDB�@>M�OBMOBPBKQP�QEB�J>UFJRJ�IBSBI�LC�24/
TFAB�KBQ�FKQBO@E>KDB�?BVLKA�TEF@E�QEB
P@EBARIFKD�LC�>AAFQFLK>I�KLK
AFPM>Q@E>?IB�QO>KP>@QFLKP�RPFKD�3MLQ�->OHBQ�)JMLOQ�LO�KLK
CFOJ
ELROIV�MLFKQ
QL
MLFKQ�QO>KPJFPPFLK�PBOSF@B�FP�AFP>IILTBA�

4EB�KBQ�FKQBO@E>KDB�@>M�J>V�?B�FJMIBJBKQBA�CLO�QEB�MB>H�ELRO�P	�LC�QEB�A>V�>KA�QEB�PBSBO>I
PROOLRKAFKD�ELROP�TEBK�QEB�CLIILTFKD�@LKAFQFLKP�>OB�JBQ��4EB�>MMIF@>QFLK�LC�QEB�@>M�FP
BS>IR>QBA�FKAFSFAR>IIV�CLO�B>@E�BIFDF?IB�ELRO�

\ !�(LQ�LO�#LIA�7B>QEBO�!IBOQ�LO�BP@>I>QFKD�BJBODBK@V�MOL@BAROB�P	�>P�ABCFKBA�FK�0*-
->KR>I�����%JBODBK@V�/MBO>QFLKP�CLO�QEB�24/��-FA
!QI>KQF@�$LJFKFLK�LO�-FA
!QI>KQF@
OBDFLKP�FP�FK�BCCB@Q�CLO�QEB�ELRO�

\ 0*-�AFPM>Q@E�E>P�@>IIBA�LK�CFOJ�OBPLRO@BP�TELPB�JFKFJRJ�LMBO>QFKD�@OFQBOF>�JRPQ�?B
ELKLOBA�CLO�QEB�ELRO��B�D���AFPM>Q@EBA�ABJ>KA�OBPMLKPB�OBPLRO@BP�LO�@LJ?RPQFLK
QRO?FKBP	�

\ 4EB�IBSBI�LC�FKQBO@E>KDB�>KQF@FM>QBA�?V�0*-�AFPM>Q@E�>Q�QEB�QFJB�QEB�CFOJ�OBPLRO@B
@LJJFQJBKQP�>OB�J>AB��@LRMIBA�TFQE�QEB�CFOJ�OBPLRO@B�@LJJFQJBKQP��>OB�PRCCF@FBKQ�QL
JBBQ�QEB�MOLGB@QBA�IL>A�MF@HRM�CLO�QEB�ELRO�

7EBK�FJMIBJBKQBA��QEB�FKQBO@E>KDB�@>M�TFII�>MMIV�CLO�QEB�BKQFOB�ELRO��0*-�AFPM>Q@E�J>V
PR?PBNRBKQIV�BIB@Q�QL�>AGRPQ�QEB�FKQBO@E>KDB�@>M�FKQO>
ELRO�FK�OBPMLKPB�QL�OBIF>?FIFQV�@LK@BOKP�
4EB�FKQBO@E>KDB�@>M�S>IRB�TFII�?B�PBQ�BNR>I�QL�QEB�FKQBO@E>KDB�-7�>KQF@FM>QBA�?V�0*-�AFPM>Q@E
>Q�QEB�QFJB�QEB�@>M�FP�FJMIBJBKQBA�MIRP�>�����-7�J>ODFK�QL�>IILT�>AAFQFLK>I�FKQBO@E>KDB�QL�?B

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK����%UQBOK>I�4O>KP>@QFLK�3@EBARIFKD

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

https://www.pjm.com/-/media/etools/oasis/regional-practices-clean-pdf.ashx
https://www.pjm.com/-/media/etools/oasis/regional-practices-clean-pdf.ashx


P@EBARIBA�CLIILTFKD�QEB�FJMIBJBKQ>QFLK�LC�QEB�@>M�FK�>@@LOA>K@B�TFQE�FKQBO@E>KDB�P@EBARIFKD
ORIBP�

->OHBQ�M>OQF@FM>KQP�TFII�?B�KLQFCFBA�LC�QEB�MLQBKQF>I�CLO�QEB�FJMIBJBKQ>QFLK�LC�QEB�FKQBO@E>KDB�@>M
$>V
>EB>A�TEBK�>�(LQ�7B>QEBO�!IBOQ�LO�#LIA�7B>QEBO�!IBOQ�E>P�?BBK�FPPRBA�CLO�QEB�LMBO>QFKD
A>V��.LQFCF@>QFLK�LC�QEB�>@QR>I�FJMIBJBKQ>QFLK�LC�QEB�@>M�TFII�L@@RO�>P�PLLK�>P�QEB�@>M�FP
FJMIBJBKQBA��4EB�FKQBO@E>KDB�@>M�TFII�QVMF@>IIV�?B�FJMIBJBKQBA�LKB�QL�QTL�ELROP�FK�>AS>K@B�LC
QEB�ELRO�QL�TEF@E�FQ�FP�>MMIFBA��@LFK@FABKQ�TFQE�QEB�P@EBARIFKD�LC�>AAFQFLK>I�CFOJ�OBPLRO@BP��4EB
FJMIBJBKQ>QFLK�KLQFCF@>QFLK�TFII�FK@IRAB�QEB�ELRO�P	�QL�TEF@E�QEB�@>M�>MMIFBP�>KA�QEB�-7�S>IRB�>Q
TEF@E�QEB�KBQ�FKQBO@E>KDB�@>M�E>P�?BBK�PBQ��.LQFCF@>QFLKP�TFII�L@@RO�SF>�QEB�%JBODBK@V
0OL@BAROBP�0LPQFKD�!MMIF@>QFLK�

7.2 Ov7.2 Overerview of the Pview of the PJM-MISO CoorJM-MISO Coordinated Tdinated Trransaction Schedulingansaction Scheduling

0*-
-)3/�#LLOAFK>QBA�4O>KP>@QFLK�3@EBARIFKD��0*-
-)3/�#43	�FP�>K�LMQFLK>I�MOLAR@Q
>S>FI>?IB�CLO�P@EBARIFKD�2B>I
QFJB�%KBODV�->OHBQ�QO>KP>@QFLKP�?BQTBBK�0*-�>KA�-)3/��0*-

-)3/�#43�C>@FIFQ>QBP�QEB�BCCF@FBKQ�P@EBARIFKD�LC�FKQBO@E>KDB�?BQTBBK�QEB�QTL�OBDFLK>I
QO>KPJFPPFLK�LOD>KFW>QFLKP��24/	�?V�RQFIFWFKD�CLOB@>PQBA�,-0P��COLJ�QEB�MOF@FKD�ORK�>KA
M>OQF@FM>KQ
MOLSFABA�FKQBOC>@B�?FAP�QL�@IB>O�LKIV�QELPB�QO>KP>@QFLKP�ABBJBA�B@LKLJF@>IIV
@LKPFPQBKQ�TFQE�MOLGB@QBA�FKQBOC>@B�MOF@B�PMOB>AP�

->OHBQ�0>OQF@FM>KQP�PR?JFQ�0*-
-)3/�#43�?FAP�FK�0*-eP�%U3@EBARIB�PVPQBJ��6>IFA>QBA�?FAP
>OB�QEBK�M>PPBA�QL�?LQE�0*-�>KA�-)3/eP�ILLH
>EB>A�@LJJFQJBKQ�BKDFKBP��)K�2B>I
QFJB��0*-
PBKAP�-)3/�QEB�CLOB@>PQBA�,-0P�COLJ�QEB�MOF@FKD�ORK��@>I@RI>QBA�CLO�0*-eP�-)3/�FKQBOC>@B�
TEFIB�-)3/�PBKAP�0*-�QEB�CLOB@>PQBA�,-0P�@>I@RI>QBA�CLO�-)3/eP�0*-�FKQBOC>@B�QL�RPB�>P
FKMRQP�QL�QEB�#43�@IB>OFKD�MOL@BPP��%SBOV����JFKRQBP�FK�2B>I
QFJB��B>@E�24/�RPBP�FQP�ILLH

>EB>A�@LJJFQJBKQ�BKDFKB�QL�@IB>O�LKIV�QELPB�#43�?FAP�QE>Q�E>SB�>K�FKQBOC>@B�?FA�MOF@B�QE>Q�FP
IBPP�QE>K�LO�BNR>I�QL�QEB�MOLGB@QBA�FKQBOC>@B�MOF@B�MLPFQFSB�PMOB>A�>KA�TEF@E�FP�P@EBARIBA�FK�QEB
AFOB@QFLK�QE>Q�FP�@LKPFPQBKQ�TFQE�QE>Q�MOF@B�MLPFQFSB�PMOB>A�

4EB�ILLH
>EB>A�@LJJFQJBKQ�BKDFKB�@IB>OFKD�LC�#43�?FAP�FP�?>PBA�LK�QEB�MOF@FKD�ORK��0*-�>KA
-)3/�QEBK�BU@E>KDB�QEB�#43�@IB>OFKD�OBPRIQP��!�@LJJLK�@IB>OFKD�MOL@BPP�QEBK�OB@LK@FIBP�QEB
#43�?FAP�FKABMBKABKQIV�@IB>OBA�?V�0*-�>KA�-)3/��&LO�B>@E�#43�?FA��LKIV�QELPB�QO>KP>@QFLK
JBD>T>QQP��-7	�QE>Q�TBOB�@IB>OBA�?V�?LQE�0*-�>KA�-)3/�>OB�P@EBARIBA�QL�CILT�

7.3 P7.3 PJM-MISO CoorJM-MISO Coordinated Tdinated Trransaction Scheduling Business Rulesansaction Scheduling Business Rules

0IB>PB�OBCBO�QL�QEB�0*-�2BDFLK>I�4O>KPJFPPFLK�>KA�%KBODV�3@EBARIFKD�0O>@QF@BP�CLO�ORIBP
DLSBOKFKD�QEB�PR?JFPPFLK�LC�0*-
-)3/�#43�QO>KP>@QFLKP�>Q�QEB�CLIILTFKD�IFKH�
EQQMP���TTT�MGJ�@LJ�
�JBAF>�$LQ#LJ�BQLLIP�L>PFP�OBDFLK>I
MO>@QF@BP
@IB>K
MAC�>PEU�

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK����%UQBOK>I�4O>KP>@QFLK�3@EBARIFKD

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



7.3.1 CTS Bid Clearing
4EB�)KQBOJBAF>QB�4BOJ�3B@ROFQV�#LKPQO>FKBA�%@LKLJF@�$FPM>Q@E��)4�3#%$	�BKDFKB�@IB>OP�#43
?FAP�FK�0*-��!�PFJFI>O�BKDFKB�@IB>OP�#43�?FAP�CLO�-)3/��/KIV�QEB�#43�?FAP�@LJJLKIV�@IB>OBA
?BQTBBK�0*-�>KA�-)3/�>OB�P@EBARIBA�QL�CILT��4EB�OB@LK@FIF>QFLK�LC�@LJJLKIV�@IB>OBA�#43
?FAP�FP�AFP@RPPBA�FK�3B@QFLK�������

)K�MOBM>O>QFLK�CLO�#43�@IB>OFKD��)4�3#%$�OB@BFSBP�#43�?FAP�MIRP�QEB�CLOB@>PQBA�FKQBOC>@B�,-0
CLO�-)3/eP�0*-�FKQBOC>@B��5PFKD�QEBPB�FKMRQP�MIRP�QEB�CLOB@>PQBA�,-0�CLO�0*-eP�-)3/�FKQBOC>@B
TEF@E�FP�@>I@RI>QBA�TFQEFK�QEB�)4�3#%$�@>PB��)4�3#%$�@IB>OP�>�#43�?FA�PBDJBKQ�FC�LKB�LC�QEB
CLIILTFKD�@LKAFQFLKP�FP�P>QFPCFBA�

\ &LO�>�?FA�P@EBARIBA�COLJ�0*-�QL�-)3/�

If CTS bid segment price � � 	 � � � MISO=interface f � PJM=interface

\ &LO�>�?FA�P@EBARIBA�COLJ�-)3/�QL�0*-�

If CTS bid segment price � � 	 � � � PJM=interface f � MISO=interface

7EBOB�

$PJM_interface: ,-0�CLO�QEB�-)3/�FKQBOC>@B�>P
@>I@RI>QBA�?V�0*-

$MISO_interface: ,-0�CLO�QEB�0*-�FKQBOC>@B�>P�@>I@RI>QBA
?V�-)3/

)K�QEB�BSBKQ�QE>Q�LKIV�>�MLOQFLK�LC�QEB�#43�-7�LCCBOBA�>OB�KBBABA�FK�LOABO�QL�P>QFPCV�MLTBO
?>I>K@B�FK�QEB�)4�3#%$�@>PB��#43�-7�?FA�PBDJBKQP�J>V�?B�M>OQF>IIV�@IB>OBA��)K�QEB�@>PB�LC�>
QFB�>JLKD�JRIQFMIB�?FAP��@IB>OBA�-7P�>OB�MOLO>QBA�>@OLPP�QVFKD�?FAP�?>PBA�LK�QEB�PFWB�LC�QEB
J>ODFK>I�-7�PBDJBKQ�CLO�B>@E�QVFKD�?FA��4EB�MOLO>QFLK�LC�@IB>OBA�-7�>@OLPP�QVFKD�?FAP�FP
@>I@RI>QBA�?>PBA�LK�QEB�CLIILTFKD�CLOJRI>�

MWtransaction = MW needed for power balance * (MW from transactionÕs marginal segment/
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Section 9: Hourly SchedulingSection 9: Hourly Scheduling
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Section 10: OvSection 10: Overerview of the Demand Resourview of the Demand Resource Pce Pararticipationticipation

7BI@LJB�QL�QEB�/SBOSFBT�LC�QEB�$BJ>KA�2BPLRO@B�0>OQF@FM>QFLK�PB@QFLK�LC�QEB�0*-�->KR>I
%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP��)K�QEFP�PB@QFLK�VLR�TFII�CFKA�QEB�CLIILTFKD
FKCLOJ>QFLK�

\ !K�LSBOSFBT�ABP@OFMQFLK�LC�QEB�$BJ>KA�2BPLRO@B�0>OQF@FM>QFLK�FK�QEB�0*-�%KBODV�->OHBQ
�PBB�b/SBOSFBT�LC�QEB�$BJ>KA�2BPLRO@B�0>OQF@FM>QFLKc	�

\ !�IFPQ�LC�QEB�$BJ>KA�2BPLRO@B�2BDFPQO>QFLK�2BNRFOBJBKQP��PBB�b$BJ>KA�2BPLRO@B
2BDFPQO>QFLK�2BNRFOBJBKQPc	�

\ !�IFPQ�LC�QEB�$BJ>KA�2BPLRO@B�%@LKLJF@�%KBODV�->OHBQ�0>OQF@FM>QFLK��PBB�b$BJ>KA
2BPLRO@B�%@LKLJF@�%KBODV�->OHBQ�0>OQF@FM>QFLKc	�

\ !�IFPQ�LC�QEB�$BJ>KA�2BPLRO@B�-BQBOFKD�>KA�3BQQIBJBKQ�$>Q>�2BNRFOBJBKQP��PBB�b$BJ>KA
2BPLRO@B�-BQBOFKD�>KA�3BQQIBJBKQ�$>Q>�2BNRFOBJBKQPc	�

\ !�IFPQ�LC�QEB�>DDOBD>QFLK�ORIBP�CLO�%@LKLJF@�>KA�0OB
%JBODBK@V�%JBODBK@V�$BJ>KA
2BPLRO@BP��PBB�b!DDOBD>QFLK�CLO�%@LKLJF@�>KA�0OB
%JBODBK@V�%JBODBK@V�$BJ>KA
2BPLRO@BPc	�

\ !�IFPQ�LC�QEB�FKQBOS>I�JBQBO�BNRFMJBKQ�>KA�IL>A�A>Q>�OBNRFOBJBKQP��PBB�b)KQBOS>I�-BQBO
%NRFMJBKQ�>KA�,L>A�$>Q>�2BNRFOBJBKQPc	�

\ !�IFPQ�LC�QEB�ORIBP�OBD>OAFKD�QEB�RPB�LC�3R?
JBQBO�IL>A�A>Q>��PBB�b5PB�LC�3R?
JBQBO�,L>A
$>Q>�QL�3RMMLOQ�$BJ>KA�2BPMLKPB�2BDRI>QFLK�#LJMIF>K@Bc	�

10.1 Ov10.1 Overerview of Demand Resourview of Demand Resource Pce Pararticipationticipation

4EB�FKQBDO>QFLK�LC�$BJ>KA�2BPMLKPB��$2	�FKQL�QEB�0*-�->OHBQP�OB@LDKFWBP�QEB�FJMLOQ>K@B�LC
,L>A�2BPMLKPB�QL�>�CRIIV�CRK@QFLKFKD�J>OHBQ�>P�TBII�>P�QEB�BCCB@Q�LC�,L>A�2BPMLKPB�LK�QEB
OBIF>?FIFQV�LC�QEB�DOFA��4EB�MROMLPB�LC�QEBPB�ORIBP�FP�QL�BK>?IB�$BJ>KA�2BPLRO@BP�RKABO�QEB
AFOB@QFLK�>KA�@LKQOLI�LC�#ROQ>FIJBKQ�3BOSF@B�0OLSFABOP��#30P	�QL�M>OQF@FM>QB�FK�QEB�S>OFLRP�0*-
J>OHBQP��#30P�>OB�-BJ?BOP�LO�3MB@F>I�-BJ?BOP�LC�0*-�QE>Q�M>OQF@FM>QB�FK�QEB�0*-�->OHBQP�?V
@>RPFKD�$BJ>KA�2BPLRO@BP�QL�OBAR@B�ABJ>KA�

0*-�%JBODBK@V�LO�0OB
%JBODBK@V�,L>A�2BPMLKPB�BK>?IBP�$BJ>KA�2BPLRO@BP�QE>Q�OBAR@B
IL>A�AROFKD�BJBODBK@V�LO�MOB
BJBODBK@V�@LKAFQFLKP�QL�OB@BFSB�M>VJBKQ�CLO�QELPB�OBAR@QFLKP�

\ $BJ>KA�2BPLRO@BP�FK�QEB�%KBODV�/KIV�/MQFLK�LC�%JBODBK@V�,L>A�2BPMLKPB�>OB�ABCFKBA
>P�$BJ>KA�2BPLRO@BP�QE>Q�OB@BFSB�LKIV�>K�BKBODV�M>VJBKQ�CLO�OBAR@QFLKP�

\ $BJ>KA�2BPLRO@BP�FK�&RII�%JBODBK@V�LO�0OB
%JBODBK@V�,L>A�2BPMLKPB�>OB�ABCFKBA�>P
$BJ>KA�2BPLRO@BP�QE>Q�OB@BFSB�?LQE�>K�BKBODV�M>VJBKQ�CLO�OBAR@QFLKP�>KA�>�@>M>@FQV
M>VJBKQ�

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK�����/SBOSFBT�LC�QEB�$BJ>KA�2BPLRO@B�0>OQF@FM>QFLK

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



\ $BJ>KA�2BPLRO@BP�FK�#>M>@FQV�/KIV�/MQFLK�LC�%JBODBK@V�LO�0OB
%JBODBK@V�,L>A
2BPMLKPB�>OB�ABCFKBA�>P�$BJ>KA�2BPLRO@BP�QE>Q�OB@BFSB�LKIV�>�@>M>@FQV�M>VJBKQ�CLO
OBAR@QFLK�

0*-�%@LKLJF@�,L>A�2BPMLKPB�BK>?IBP�$BJ>KA�2BPLRO@BP�QL�OBPMLKA�QL�0*-�%KBODV�
3VK@EOLKFWBA�2BPBOSB��>KA�LO�3B@LKA>OV�2BPBOSB�MOF@BP�?V�OBAR@FKD�@LKPRJMQFLK�>KA
OB@BFSFKD�>�M>VJBKQ�CLO�QEB�OBAR@QFLK�LO�CLIILTFKD�0*-�PFDK>I�QL�OBAR@B�LO�FK@OB>PB�IL>A�FC
MOLSFAFKD�OBDRI>QFLK�PBOSF@BP�

\ 4EB�$>V
>EB>A�/MQFLK�MOLSFABP�>�JB@E>KFPJ�?V�TEF@E�>KV�NR>IFCFBA�->OHBQ�0>OQF@FM>KQ
J>V�LCCBO�$BJ>KA�2BPLRO@BP�QEB�LMMLOQRKFQV�QL�OBAR@B�QEB�IL>A�QEBV�AO>T�COLJ�QEB�0*-
PVPQBJ�FK�>AS>K@B�LC�2B>I
QFJB�LMBO>QFLKP�>KA�OB@BFSB�M>VJBKQP�?>PBA�LK�$>V
>EB>A
,-0�CLO�QEB�OBAR@QFLKP�

\ 4EB�2B>I
QFJB�/MQFLK�MOLSFABP�>�JB@E>KFPJ�?V�TEF@E�>KV�NR>IFCFBA�->OHBQ�0>OQF@FM>KQ
J>V�LCCBO�$BJ>KA�2BPLRO@BP�QEB�LMMLOQRKFQV�QL�@LJJFQ�QL�>�OBAR@QFLK�>KA�OB@BFSB
M>VJBKQP�?>PBA�LK�2B>I
QFJB�,-0�CLO�QEB�OBAR@QFLKP�

%KBODV�3BQQIBJBKQP�PE>II�?B�IFJFQBA�QL�ABJ>KA�OBAR@QFLKP�QE>Q�>OB�BUB@RQBA�FK�OBPMLKPB�QL�QEB
2B>I
QFJB�>KA�LO�$>V
>EB>A�,-0�LO�>P�AFPM>Q@EBA�?V�0*-�>KA�QE>Q�>OB�KLQ�FJMIBJBKQBA�>P
M>OQ�LC�KLOJ>I�LMBO>QFLKP��2BAR@QFLKP�QE>Q�AL�KLQ�JBBQ�QEBPB�OBNRFOBJBKQP�>OB�KLQ�BIFDF?IB�CLO
PBQQIBJBKQ��%U>JMIBP�LC�FKBIFDF?IB�PBQQIBJBKQP�FK@IRAB��?RQ�>OB�KLQ�IFJFQBA�QL�QEB�CLIILTFKD�

\ 3BQQIBJBKQP�?>PBA�LK�S>OF>?IB�ABJ>KA�TEBOB�QEB�QFJFKD�LC�QEB�ABJ>KA�OBAR@QFLK
PRMMLOQFKD�QEB�PBQQIBJBKQ�AFA�KLQ�@E>KDB�FK�AFOB@Q�OBPMLKPB�QL�QEB�2B>I
QFJB�>KA�LO�$>V

>EB>A�,-0�

\ #LKPB@RQFSB�A>FIV�PBQQIBJBKQP�QE>Q�>OB�QEB�OBPRIQ�LC�>�@E>KDB�FK�KLOJ>I�ABJ>KA�M>QQBOKP
QE>Q�>OB�PR?JFQQBA�QL�J>FKQ>FK�>�#RPQLJBO�">PBIFKB�,L>A��b#",c	�QE>Q�KL�ILKDBO�OBCIB@QP
QEB�OBIBS>KQ�BKA
RPB�@RPQLJBOeP�ABJ>KA�

\ 3BQQIBJBKQP�?>PBA�LK�/K
3FQB�'BKBO>QLO�A>Q>�FC�QEB�/K
3FQB�'BKBO>QFLK�FP�KLQ�PRMMLOQFKD
ABJ>KA�OBAR@QFLKP�BUB@RQBA�FK�OBPMLKPB�QL�QEB�2B>I
QFJB�>KA�LO�$>V
>EB>A�,-0�

\ 3BQQIBJBKQP�?>PBA�LK�ABJ>KA�OBAR@QFLKP�QE>Q�>OB�QEB�OBPRIQ�LC�LMBO>QFLK>I�@E>KDBP
?BQTBBK�JRIQFMIB�BKA
RPB�@RPQLJBO�PFQBP�FK�QEB�0*-�CLLQMOFKQ�BU@BMQ�QE>Q�PBQQIBJBKQP
?>PBA�LK�PR@E�ABJ>KA�OBAR@QFLK�PE>II�?B�>IILTBA�FC�QEB�ABJ>KA�OBAR@QFLK�>IIBSF>QBP
@LKDBPQFLK�

\ 3BQQIBJBKQP�?>PBA�LK�IL>A�OBAR@QFLKP�COLJ�KLOJ>I�LMBO>QFLKP�QE>Q�TLRIA�E>SB�L@@ROOBA
TFQELRQ�0*-�AFPM>Q@E��LO�QE>Q�TLRIA�E>SB�L@@ROOBA�>?PBKQ�0*-�BKBODV�J>OHBQ
@LJMBKP>QFLK�>P�>MMOLSBA�RKABO�/OABO�����

0*-�PE>II�AFP>IILT�PBQQIBJBKQP�CLO�ABJ>KA�OBAR@QFLKP�QE>Q�AL�KLQ�JBBQ�QEB�OBNRFOBJBKQP�PBQ
CLOQE�>?LSB��)C�QEB�#30�@LKQFKRBP�QL�PR?JFQ�PBQQIBJBKQP�CLO�ABJ>KA�OBAR@QFLKP�QE>Q�AL�KLQ�JBBQ
QEB�OBNRFOBJBKQP�PBQ�CLOQE�>?LSB�QEBK�0*-�PE>II�PRPMBKA�QEB�#30eP�%KBODV�->OHBQ�>@QFSFQV�>KA
OBCBO�QEB�J>QQBO�QL�QEB�&%2#�/CCF@B�LC�%KCLO@BJBKQ�

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK�����/SBOSFBT�LC�QEB�$BJ>KA�2BPLRO@B�0>OQF@FM>QFLK

2BSFPFLK�������%CCB@QFSB�$>QB�������������0*-�]����� ���
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OBDFPQBO�>P�>K�%JBODBK@V�#>M>@FQV�/KIV�OBPLRO@B�

0OB
%JBODBK@V�#>M>@FQV�/KIV�a�>�OBDFPQO>QFLK�QE>Q�LKIV�>IILTP�M>OQF@FM>QFLK�FK�QEB�#>M>@FQV
J>OHBQ�>P�>K�20-�LO�&22�@>M>@FQV�OBPLRO@B��)C�QEB�OBDFPQO>QFLK�FP�AFPM>Q@EBA�CLO�0OB

%JBODBK@V�@LKAFQFLKP�QEB�OBPLRO@B�ALBP�KLQ�OB@BFSB�>K�BKBODV�M>VJBKQ�

%JBODBK@V�&RII��#>M>@FQV�>KA�%KBODV	�a�P>JB�>P�%JBODBK@V�#>M>@FQV�/KIV�OBDFPQO>QFLK�?RQ
OB@BFSBP�BJBODBK@V�BKBODV�@LJMBKP>QFLK�TEBK�AFPM>Q@EBA�CLO�BJBODBK@V�@LKAFQFLKP��/KIV
OBPLRO@BP�QE>Q�OBIV�LK�/K
3FQB�'BKBO>QFLK�QL�CRICFII�FQP�IL>A�OBAR@QFLK�L?IFD>QFLKP�>KA�E>SB
BKSFOLKJBKQ>I�OBPQOF@QFLKP�LK�TEBK�FQ�@>K�LMBO>QB�PR@E�QE>Q�FQ�FP�LKIV�MBOJFQQBA�QL�LMBO>QB�FC�0*-
FP�FK�BJBODBK@V�@LKAFQFLKP�J>V�OBDFPQBO�>P�>K�%JBODBK@V�&RII�OBPLRO@B�

0OB
%JBODBK@V�&RII��#>M>@FQV�>KA�%KBODV	�a�P>JB�>P�0OB
%JBODBK@V�#>M>@FQV�/KIV
OBDFPQO>QFLK�?RQ�OB@BFSBP�BJBODBK@V�BKBODV�@LJMBKP>QFLK�TEBK�AFPM>Q@EBA�CLO�0OB
%JBODBK@V
LO�BJBODBK@V�@LKAFQFLKP�

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK�����/SBOSFBT�LC�QEB�$BJ>KA�2BPLRO@B�0>OQF@FM>QFLK

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



,L@>QFLKP�QE>Q�OBDFPQBO�TFQE�LKB�#30�CLO�%JBODBK@V�&RII�LO�0OB
%JBODBK@V�&RII�@>K�OBDFPQBO
TFQE�>�PB@LKA�#30�LKIV�CLO�%@LKLJF@�2BDRI>QFLK
/KIV�

,L@>QFLKP�QE>Q�OBDFPQBO�TFQE�LKB�#30�CLO�%JBODBK@V�#>M>@FQV�/KIV�LO�0OB
%JBODBK@V�#>M>@FQV
/KIV�@>K�OBDFPQBO�TFQE�>�PB@LKA�#30�CLO�

\ %@LKLJF@��%KBODV��32��3B@2��2BD	�LO�

\ %@LKLJF@��%KBODV�/KIV	�>KA�LO�

\ %@LKLJF@�2BDRI>QFLK�/KIV�

,L@>QFLKP�QE>Q�OBDFPQBO�TFQE�LKB�#30�CLO�%JBODBK@V�#>M>@FQV�/KIV�LO�0OB
%JBODBK@V�#>M>@FQV
/KIV��>KA�TFQE�>�PB@LKA�#30�CLO�%@LKLJF@�2BDRI>QFLK�/KIV��@>K�>IPL�OBDFPQBO�TFQE�>�QEFOA�#30
CLO�%@LKLJF@��%KBODV�/KIV	�

!�PFKDIB�IL@>QFLK�J>V�LKIV�OBDFPQBO�>P�BFQEBO�>�0OB
%JBODBK@V�LO�>K�%JBODBK@V�OBPLRO@B�CLO�QEB
$BIFSBOV�9B>O�

10.2.2 Curtailment Service Providers
4EB�CLIILTFKD�?RPFKBPP�ORIBP�>MMIV�QL�#30P�

\ 0OFLO�QL�M>OQF@FM>QFKD�FK�QEB�0*-�->OHBQP��#30P�JRPQ�@LJMIBQB�>�OBDFPQO>QFLK�FK�QEB
>MMOLMOF>QB�0*-�4LLI�TEF@E�FABKQFCFBP�QEB�PMB@FCF@�IL@>QFLK�P	�?>PBA�LK�QEB�RKFNRB�%$#
>@@LRKQ�KRJ?BO�QE>Q�TFII�M>OQF@FM>QB�>KA�QEBFO�>PPL@F>QBA�IL>A�OBAR@QFLK�@>M>?FIFQV��#30P
PE>II�J>FKQ>FK�QEB�>@@RO>@V�LC�QEB�OBDFPQO>QFLK�FKCLOJ>QFLK�MOLSFABA�QL�0*-�CLO�B>@E
ABJ>KA�OBPLRO@B�>KA�B>@E�QFJB�QEB�#30�OBDFPQBOP�QEB�IL@>QFLK�LO�BUQBKAP�QEB�OBDFPQO>QFLK�
QEB�#30�TFII�OBSFBT�>II�FKCLOJ>QFLK�QL�BKPROB�FQ�FP�OB>PLK>?IV�>@@RO>QB�>KA�RMA>QB�>P
KB@BPP>OV��#30P�PE>II�KLQ�FK@IRAB�#OFQF@>I�.>QRO>I�'>P�)KCO>PQOR@QROB�IL@>QFLKP�FK�QEB
OBDFPQO>QFLK��/K�>�MBOFLAF@�?>PFP��0*-�J>V�OBNRBPQ�PRMMLOQFKD�FKCLOJ>QFLK�COLJ�QEB�#30�QL
SBOFCV�QE>Q�QEB�FKCLOJ>QFLK�MOLSFABA�?V�QEB�#30�FP�OB>PLK>?IV�>@@RO>QB�

\ )K�LOABO�QL�OBDFPQBO�IL@>QFLKP�CLO�M>OQF@FM>QFLK�FK�0*-�->OHBQP��#30P�PE>II�MOLSFAB
FKCLOJ>QFLK�CLO�B>@E�IL@>QFLK�FK@IRAFKD�QEB�CLIILTFKD�

h "RPFKBPP�3BDJBKQ�
�#30P�PE>II�@I>PPFCV�IL@>QFLKP�>@@LOAFKD�QL�QEB�IL@>QFLKeP�MOFJ>OV
MROMLPB�LO�?RPFKBPP�RPB��#30P�PELRIA�CFOPQ�ABQBOJFKB�FC�QEB�IL@>QFLKeP�?RPFKBPP�RPB
C>IIP�RKABO�LKB�LC�QEB�CLIILTFKD�MOFJ>OV�@>QBDLOFBP��(LPMFQ>IP��)KARPQOF>I��
->KRC>@QROFKD��-RIQFMIB�$TBIIFKD�5KFQ��/CCF@B�"RFIAFKD��2BPFABKQF>I��2BQ>FI�3BOSF@B�
#LOOB@QFLK>I�&>@FIFQFBP��$>Q>�#BKQBO��$>Q>�#BKQBO�TFQE�#OVMQL�-FKFKD�LO�3@ELLIP��)K
@>PBP�TEBOB�QEB�IL@>QFLK�ALBP�KLQ�CFQ�FKQL�LKB�LC�QEB�MOFJ>OV�@>QBDLOFBP�QEB�#30�PE>II
PBIB@Q�COLJ�LKB�LC�QEB�CLIILTFKD�@>QBDLOFBP��!DOF@RIQROB��&LOBPQOV�>KA�&FPEFKD��-FKFKD�
4O>KPMLOQ>QFLK��#LJJRKF@>QFLKP��%IB@QOF@��'>P�>KA�3>KFQ>OV�3BOSF@BP�LO�3BOSF@BP�

h ->U�,L>A�a�#30P�?BPQ�BPQFJ>QB�LC�>KKR>I�MB>H�IL>A�

h ,L>A�2BAR@QFLK�-BQELA�>KA�>PPL@F>QBA�#>M>?FIFQV�
�4EB�#30P�PE>II�MOLSFAB�CLO�B>@E
IL@>QFLK�QEB�IL>A�OBAR@QFLK�JBQELA�>KA�QEB�>PPL@F>QBA�IL>A�OBAR@QFLK�HFILT>QQ
@>M>?FIFQV��,L>A�OBAR@QFLK�JBQELAP�FKAF@>QB�QEB�QVMB�LC�BIB@QOF@>I�BNRFMJBKQ�QE>Q�FP

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK�����/SBOSFBT�LC�QEB�$BJ>KA�2BPLRO@B�0>OQF@FM>QFLK

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



@LKQOLIIBA�QL�MOLSFAB�QEB�ABJ>KA�OBPMLKPB�>@QFSFQV�>KA�FK@IRAB��(B>QFKD��6BKQFI>QFLK
>KA�!FO�#LKAFQFLKFKD��(6!#	��,FDEQFKD��2BCOFDBO>QFLK��->KRC>@QROFKD��7>QBO�(B>QBOP�
">QQBOFBP��0IRD�,L>A�>KA�'BKBO>QFLK�

g !�0IRD�,L>A�OBMOBPBKQP�>K�BIB@QOLKF@�ABSF@B�QE>Q�FP�MIRDDBA�FKQL�>�PL@HBQ��TEF@E
FP�KLQ�>IOB>AV�OBMOBPBKQBA�?V�QEB�JBQELAP�ABP@OF?BA�>?LSB��%U>JMIBP�LC�0IRD
,L>A�FK@IRAB�)4�0BOFMEBO>IP��PR@E�>P�I>ODB�@LJMRQBOP��JLKFQLOP��MOFKQBOP�
OLRQBOP��@LMFBOP�>KA�P@>KKBOP�LO�>MMIF>K@BP�PR@E�>P�T>PEBOP��AOVBOP�LO
AFPET>PEBOP�

h 4EB�#30�PE>II�MOLSFAB�QEB�IL>A�OBAR@QFLK�HFILT>QQ�@>M>?FIFQV�CLO�B>@E�JBQELA�TEF@E
OBMOBPBKQP�>�OB>PLK>?IB�BPQFJ>QB�LC�QEB�IL@>QFLKeP�BUMB@QBA�ELROIV�BKBODV�IL>A
OBAR@QFLK��>Q�QEB�OBQ>FI�JBQBO	�QE>Q�TFII�?B�MBOCLOJBA�AROFKD�>�PVPQBJ�BJBODBK@V�TEBK
TELIBP>IB�BKBODV�MOF@BP�>OB�EFDE�>KA�QEB�OBPLRO@B�M>OQF@FM>QBP�FK�QEB�TELIBP>IB
J>OHBQ��4EB�IL>A�OBAR@QFLK�HFILT>QQ�@>M>?FIFQV�J>V�?B�PFDKFCF@>KQIV�AFCCBOBKQ�QE>K�QEB
@>M>@FQV�@LJJFQJBKQ�LO�QEB�B@LKLJF@�BKBODV�LCCBOBA�FKQL�QEB�TELIBP>IB�J>OHBQ�LK�>
A>FIV�?>PFP��4EB�IL>A�OBAR@QFLK�@>M>?FIFQV�PELRIA�KLQ�OBCIB@Q�QEB�BKQFOB�IL>A�CLO�QEB
IL@>QFLK�RKIBPP�QEB�IL@>QFLK�BUMB@QP�QL�OBAR@B�>II�IL>A�AROFKD�>�0*-�BJBODBK@V�TEBK
M>OQF@FM>QFKD�FK�QEB�TELIBP>IB�@>M>@FQV�>KA�LO�BKBODV�J>OHBQ��)C�'BKBO>QFLK�TFII�?B
RPBA�QL�OBAR@B�>II�LC�QEB�IL>A�>Q�QEB�IL@>QFLK�>KA�QEB�IL@>QFLK�TFII�OBAR@B�IL>A�TFQE
LQEBO�IL>A�OBAR@QFLK�JBQELAP�QEBK�QEB�'BKBO>QFLK�IL>A�OBAR@QFLK�@>M>?FIFQV�PELRIA
OBCIB@Q�QEB�BUMB@QBA�IL>A�>CQBO�QEB�LQEBO�IL>A�OBAR@QFLK�JBQELAP�E>SB�?BBK�ABMILVBA�
4EFP�>IILTP�QEB�PRJ�LC�B>@E�IL>A�OBAR@QFLK�JBQELA�@>M>?FIFQV��->U�/RQMRQ	�QL�OBCIB@Q
QEB�QLQ>I�IL>A�OBAR@QFLK�@>M>?FIFQV�CLO�QEB�IL@>QFLK�

h 4EB�#30�PE>II�OBMLOQ�QEB�CLIILTFKD�DBKBO>QFLK�>QQOF?RQBP�CLO�B>@E�DBKBO>QFLK�RKFQ�>Q
QEB�IL@>QFLK��/KIV�IL@>QFLKP�TFQE�/K
3FQB�'BKBO>QFLK�QE>Q�>OB�RPBA�QL�MOLSFAB�QEB�IL>A
OBAR@QFLK�>KA�E>SB�BKSFOLKJBKQ>I�OBPQOF@QFLKP�>P�ABCFKBA�>KA�OBNRFOBA�?V�>MMIF@>?IB
IL@>I��PQ>QB�LO�CBABO>I�I>T��LOAFK>K@BP�>KA�OBDRI>QFLKP�QE>Q�OBNRFOB�BJBODBK@V
@LKAFQFLKP�QL�LMBO>QB�J>V�NR>IFCV�>P�>K�%JBODBK@V�$BJ>KA�2BPLRO@B��-RIQFMIB
DBKBO>QLOP�J>V�?B�IFPQBA�

g .LK
2BQ>FI�"4-'�a�#30P�PE>II�FKAF@>QB�FC�QEB�DBKBO>QLO�FP�RPBA�QL�PBOSB�JRIQFMIB
OBQ>FI�BIB@QOF@FQV�@RPQLJBOP�TFQE�RPB�LC�>�AFPQOF?RQFLK�PVPQBJ��4EFP�TLRIA�QVMF@>IIV
?B�IL@>QBA�FK�>�JRKF@FM>I�BIB@QOF@�PVPQBJ�LO�BIB@QOF@�@LLMBO>QFSB�

g ->U�/RQMRQ�a�#30P�PE>II�MOLSFAB�0*-�TFQE�QEB�H7�LRQMRQ�QE>Q�QEB�DBKBO>QLO�TFII
RPB�CLO�0*-�$BJ>KA�2BPMLKPB�IL>A�OBAR@QFLK�

g ">@HRM�'BKBO>QLO�/KIV�a�#30P�PE>II�FKAF@>QB�FC�QEB�DBKBO>QLO�FP�RPBA�BU@IRPFSBIV
QL�J>FKQ>FK�BIB@QOF@FQV�AROFKD�>K�RKBUMB@QBA�LO�RKMI>KKBA�AFP@LKKB@QFLK�COLJ�QEB
DOFA�LO�CLO�0*-�$BJ>KA�2BPMLKPB�IL>A�OBAR@QFLK��#30P�PELRIA�PBIB@Q�b.Lc��FC�>
DBKBO>QLO�QVMF@>IIV�LMBO>QBP�QL�OBAR@B�IL>A��MB>H�PE>SFKD��@LJ?FKBA�EB>Q�>KA
MLTBO�@LDBK��BQ@�	�

g /K
3FQB�'BKBO>QLO�4VMB�
�#30P�PE>II�MOLSFAB�0*-�TFQE�QEB�QVMB�LC�/K
3FQB
'BKBO>QFLK�RPBA�CLO�IL>A�OBAR@QFLK��/K
3FQB�'BKBO>QLO�QVMBP�>OB��)KQBOK>I
#LJ?RPQFLK�%KDFKB��#LJ?RPQFLK�4RO?FKBP��3QB>J�%KDFKBP�>KA�#LDBKBO>QFLK
RKFQP��QEFP�>IPL�FK@IRABP�#BKQO>I�(B>Q�>KA�0LTBO�RKFQP	�

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK�����/SBOSFBT�LC�QEB�$BJ>KA�2BPLRO@B�0>OQF@FM>QFLK

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



g 'BKBO>QLO�&RBI�4VMB�
�,L@>QFLKP�QE>Q�RPB�DBKBO>QLOP��FK�TELIB�LO�FK�M>OQ�>P�>
IL>A�OBAR@QFLK�JBQELA��PE>II�MOLSFAB�0*-�TFQE�QEB�MOFJ>OV�CRBI�QVMB�RPBA�CLO
B>@E�DBKBO>QLO�TEF@E�FK@IRABP��#L>I��$FBPBI��.>QRO>I�'>P��/FI��'>PLIFKB�
+BOLPBKB��0OLM>KB��7LLA��,>KACFII�'>PBP�>KA�7>PQB�MOLAR@QP��)K�@>PBP�TEBOB
QEB�/K
3FQB�'BKBO>QLO�E>P�>�JFUBA�CRBI�QVMB��#30P�PELRIA�OBMLOQ�LK�QEB�MOFJ>OV
CRBI�PLRO@B�>P�QEB�/K
3FQB�'BKBO>QLO�CRBI�QVMB�

g 'BKBO>QLO�6FKQ>DB�
�4EB�VB>O�QEB�DBKBO>QLO�T>P�?RFIQ��FK@IRABA�LK�K>JBMI>QB	��)C
QEB�BU>@Q�VB>O�FP�RKHKLTK��QEB�#30P�PELRIA�RPB�>�OB>PLK>?IB�BPQFJ>QB�

g 'BKBO>QLO�2BQOLCFQ�9B>O�
�)C�QEB�DBKBO>QLO�T>P�OBQOLCFQQBA�CLO�MLIIRQFLK�@LKQOLI
BNRFMJBKQ�MIB>PB�FK@IRAB�QEB�VB>O�LC�QEB�OBQOLCFQ�LO�>�OB>PLK>?IB�BPQFJ>QB�LC�QEB
VB>O�FC�QEB�PMB@FCF@�VB>O�FP�KLQ�>S>FI>?IB�

g .>JBMI>QB�#>M>@FQV�
�-7�O>QBA�@>M>@FQV�CLO�QEB�DBKBO>QLO�

g 0BOJFQ�3Q>QRP�
�4EB�@ROOBKQ�PQ>QRP�LC�BKSFOLKJBKQ>I�MBOJFQP�CLO�QEB�DBKBO>QLO
TEBOB�

\ �!S>FI>?IB��
�FKAF@>QBP�QE>Q�QEB�#30�OBMOBPBKQP�QL�0*-�QE>Q�QEB�BKA
RPB
@RPQLJBO�DBKBO>QLO�E>P�>II�QEB�,L@>I��3Q>QB�>KA�&BABO>I�MBOJFQP�OBNRFOBA�QL
LMBO>QB�FK�QEB�0*-�->OHBQ�>P�>�ABJ>KA�OBPMLKPB�OBPLRO@B��5KIBPP�KLQFCFBA
LQEBOTFPB��0*-�PE>II�ABBJ�PR@E�OBMOBPBKQ>QFLK�>MMIFBP�QL�B>@E�QFJB�QEB
/K
3FQB�'BKBO>QLO�FP�RPBA�QL�OBAR@B�ABJ>KA�QL�M>OQF@FM>QB�FK�QEB�0*-
J>OHBQP�>KA�QE>Q�QEB�/K
3FQB�'BKBO>QLO�FP�?BFKD�LMBO>QBA�@LKPFPQBKQ�TFQE
>II�>MMIF@>?IB�MBOJFQP�

\ �0BOJFQ�!MMIF@>QFLK�FK�0OLDOBPP��
�FKAF@>QBP�QE>Q�QEB�#30�OBMOBPBKQP�QL�0*-
QE>Q�LKB�LO�JLOB�LC�QEB�OBNRFOBA�,L@>I��3Q>QB�>KA�LO�&BABO>I�MBOJFQP�CLO�QEB
BKA
RPB�@RPQLJBO�DBKBO>QLO�>OB�MBKAFKD�>KA�>OB�BUMB@QBA�QL�?B�OB@BFSBA
MOFLO�QL�QEB�BCCB@QFSB�A>QB�LC�OBDFPQO>QFLK��4EB�#30�TFII�QBOJFK>QB�QEB
OBDFPQO>QFLK��FC�QEB�/K
3FQB�'BKBO>QLO�FP�QEB�LKIV�PLRO@B�CLO�QEB�ABJ>KA
OBPMLKPB�>@QFSFQV��>KA�RMA>QB�QEB�PQ>QRP�FC�KB@BPP>OV�MBOJFQP�>OB�KLQ
OB@BFSBA�MOFLO�QL�PR@E�BKA
RPB�@RPQLJBO�DBKBO>QLO�P�OBDFPQO>QFLK�BCCB@QFSB
A>QB�

\ �.LQ�!MMIF@>?IB��a�FKAF@>QBP�QE>Q�QEB�#30�OBMOBPBKQP�QL�0*-�QE>Q�LKB�LO
JLOB�LC�QEB�,L@>I��3Q>QB�>KA�LO�&BABO>I�MBOJFQP�CLO�QEB�BKA
RPB�@RPQLJBO
DBKBO>QLO�>OB�KLQ�OBNRFOBA�CLO�QEB�DBKBO>QLO�QL�M>OQF@FM>QB�>P�>�$BJ>KA
2BPLRO@B�>KA�>II�LQEBO�KB@BPP>OV�MBOJFPPFLK�COLJ�>MMOLMOF>QB�,L@>I��3Q>QB
>KA�&BABO>I�BKSFOLKJBKQ>I�>DBK@FBP�E>P�?BBK�OB@BFSBA�

\ 0BOJFQ�4VMB�a�4EB�MBOJFQ�QVMB�FKAF@>QBP�TEBQEBO�/K
3FQB�'BKBO>QLOP�@>K�ORK�AROFKD
BJBODBK@V�LO�KLK
BJBODBK@V�@LKAFQFLKP�

h b%JBODBK@V�/KIVc�a�!K�b%JBODBK@V�/KIVc�MBOJFQ�QVMB�FKAF@>QBP�QE>Q�QEB�/K
3FQB
'BKBO>QLO�E>P�QEB�,L@>I��3Q>QB�>KA�&BABO>I�MBOJFQP�OBNRFOBA�QL�LMBO>QB�FK�QEB�0*-
->OHBQ�>P�>�ABJ>KA�OBPMLKPB�OBPLRO@B�AROFKD�DOFA�BJBODBK@V�@LKAFQFLKP��4EFP�>IPL
FKAF@>QBP�QE>Q�PR@E�IL@>QFLKP�J>V�NR>IFCV�>P�>K�%JBODBK@V�OBPLRO@B�FKPQB>A�LC�?BFKD
>�0OB
%JBODBK@V�OBPLRO@B�

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK�����/SBOSFBT�LC�QEB�$BJ>KA�2BPLRO@B�0>OQF@FM>QFLK

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



h b.LK
%JBODBK@Vc�a�!�b.LK
%JBODBK@Vc�MBOJFQ�QVMB�FKAF@>QBP�QE>Q�QEB�/K
3FQB
'BKBO>QLO�E>P�QEB�,L@>I��3Q>QB�>KA�&BABO>I�MBOJFQP�OBNRFOBA�QL�LMBO>QB�FK�QEB�0*-
->OHBQ�>P�>�ABJ>KA�OBPMLKPB�OBPLRO@B�AROFKD�BJBODBK@V�>KA�KLK
BJBODBK@V�DOFA
@LKAFQFLKP�

\ )KQBO@LKKB@QFLK�4VMB�a�4EB�#30�TFII�FKAF@>QB�FC�QEB�DBKBO>QLO�FP�FKQBO@LKKB@QBA�QL�>IILT
FKGB@QFLKP�LKQL�QEB�QO>KPJFPPFLK�>KA�AFPQOF?RQFLK�PVPQBJ��4EB�#30�TFII�ABPFDK>QB�>P�
bKLKBc��b)3!c��b7-0!c��b.%-c��b0520!�1&c�LO�LQEBO�@>QBDLOV�>P�KB@BPP>OV��)C�)3!�
7-0!��LO�0520!�1&�QEBK�QEB�#30�TFII�>IPL�MOLSFAB�QEB�>MMOLMOF>QB�0*-�OBCBOBK@B�QL�QEB
DBKBO>QLO�>KA�QEB�>PPL@F>QBA�>JLRKQ�LC�FKGB@QFLK�OFDEQP�

\ 4EB�#30�PE>II�OBMLOQ�QEB�CLIILTFKD�?>QQBOV�>QQOF?RQBP�RPBA�>P�>K�/K
3FQB�'BKBO>QLO�>Q�QEB
IL@>QFLK

h ->U�/RQMRQ�a�#30P�PE>II�MOLSFAB�0*-�TFQE�QEB�HFILT>QQ�LRQMRQ�QE>Q�QEB�?>QQBOV�TFII�RPB
CLO�0*-�$BJ>KA�2BPMLKPB�IL>A�OBAR@QFLK�

h ">QQBOV�#>M>@FQV��H7��#	�a�#30P�PE>II�MOLSFAB�0*-�TFQE�QEB�J>UFJRJ�HFILT>QQ
AFP@E>ODB�@>M>?FIFQV�FK�LKB�ELRO�

h 6FKQ>DB�a�#30P�PE>II�MOLSFAB�0*-�TFQE�QEB�VB>O�QEB�?>QQBOV�T>P�J>KRC>@QROBA�

h #EBJFPQOV�a�#30P�PE>II�FKAF@>QB�QEB�QVMB�LC�?>QQBOV�QB@EKLILDV��#EBJFPQOV�QVMBP�>OB�
,FQEFRJ
)LK��,FQEFRJ
!FO��,FQEFRJ
-BQ>I��,FQEFRJ
3RICRO��,B>A�!@FA��:FK@
)LK��3LAFRJ

)LK��3LAFRJ
-BQ>I�(>IFAB��->DKBPFRJ
)LK��->DKBPFRJ
,FQEFRJ�(V?OFA��:FK@

->KD>KBPB�/UFAB��6>K>AFRJ
2BALU�&ILT��:FK@
0LIVFLAFAB�&ILT�>KA��/OD>KF@
!NRBLRP�&ILT�

h 4VMB�a�#30P�PE>II�FKAF@>QB�QEB�FKPQ>II>QFLK�PBQRM�CLO�QEB�?>QQBOV��4VMBP�>OB��%IB@QOF@
6BEF@IB��06�PVPQBJ�>KA��3Q>KA�>ILKB�

\ %@LKLJF@�OBDFPQO>QFLKP�JRPQ�E>SB�QEB�P>JB�%$#��,3%��4O>KPJFPPFLK�WLKB�>KA�0OF@FKD
MLFKQ�TEBOB�B>@E�IL@>QFLK�FP�ABCFKBA�>P�>�RKFNRB�%$#�>@@LRKQ�KRJ?BO�>KA�J>V�?B
FK@IRABA�LK�QEB�OBDFPQO>QFLK�PR?GB@Q�QL�>DDOBD>QFLK�ORIBP�FK�QEFP�->KR>I��%JBODBK@V
OBDFPQO>QFLKP��%@LKLJF@�2BDRI>QFLK�/KIV�OBDFPQO>QFLKP��>KA�%@LKLJF@�OBDFPQO>QFLKP�CLO
2BPFABKQF>I�@RPQLJBOP�QE>Q�AL�KLQ�M>OQF@FM>QB�FK�QEB�$>V
>EB>A�->OHBQ�JRPQ�E>SB�QEB�P>JB
%$#�>KA�4O>KPJFPPFLK�WLKB�

\ )C�QEB�#30�E>P�>K�%@LKLJF@�2BDRI>QFLK�/KIV�OBDFPQO>QFLK�QEBK�QEB�%@LKLJF@�OBDFPQO>QFLK
TFII�LKIV�>IILT�P>JB�IL@>QFLK�P	�QL�M>OQF@FM>QB�FK�QEB�%KBODV�->OHBQ��b%@LKLJF@��%KBODV
/KIV	c�FK�@E>OQ�>?LSB	�>KA�QEBV�TFII�KLQ�?B�MBOJFQQBA�QL�M>OQF@FM>QB�FK�QEB�32�LO�3B@2
J>OHBQ�

\ )C�QEB�#30�E>P�>K�%@LKLJF@�OBDFPQO>QFLK�TFQE�>KV�@BOQFCFBA�!K@FII>OV�3BOSF@B��32��3B@2�LO
2BD	�QEBK�QEB�%@LKLJF@�2BDRI>QFLK�/KIV�OBDFPQO>QFLK�J>V�KLQ�?B�PR?JFQQBA�

\ %@LKLJF@�2BDRI>QFLK�/KIV�#30P�JRPQ�?B�>?IB�QL�J>K>DB�OBDRI>QFLK�CLO�QEB�IL@>QFLK
TEBQEBO�LO�KLQ�QEB�IL@>QFLK�E>P�?BBK�@>IIBA�QL�MOLSFAB�@>M>@FQV�AROFKD�>K�BJBODBK@V�LO
MOB
BJBODBK@V�PFQR>QFLK�LO�FP�MOLSFAFKD�>�IL>A�OBAR@QFLK�>P�>K�B@LKLJF@�OBPLRO@B�FK�QEB
BKBODV�J>OHBQ�

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK�����/SBOSFBT�LC�QEB�$BJ>KA�2BPLRO@B�0>OQF@FM>QFLK

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



\ $BJ>KA�2BPLRO@BP�J>V�?B�OBDFPQBOBA�PFJRIQ>KBLRPIV�>P�%@LKLJF@�,L>A�2BPMLKPB
2BPLRO@BP�>KA�%JBODBK@V�LO�0OB
%JBODBK@V�,L>A�2BPMLKPB�2BPLRO@BP�

\ $BJ>KA�2BPLRO@BP�J>V�PTFQ@E�#30P��4EB�#30�OBDFPQBOFKD�QEB�PTFQ@EFKD�$BJ>KA
2BPLRO@B�PE>II�MOLSFAB�0*-�TFQE�QEB�OBDFPQO>QFLK�FKCLOJ>QFLK�LC�QEB�OBPLRO@B��2BDFPQO>QFLKP
J>V�LKIV�?B�PR?JFQQBA�TEBK�QEBOB�FP�>K�BCCB@QFSB�@LKQO>@Q�TFQE�QEB�@RPQLJBO�CLO�QEB�QBOJ
>KA�MOLAR@Q�LK�QEB�OBDFPQO>QFLK��#30P�PE>II�@EB@H�QEBFO�OB@LOAP�QL�BKPROB�QEBV�E>SB�>K
BCCB@QFSB�@LKQO>@Q�QL�PRMMLOQ�QEB�OBDFPQO>QFLK�>KA�@LKQ>@Q�QEB�@RPQLJBO�>P�>MMOLMOF>QB
?BCLOB�QEBV�PR?JFQ�QEB�OBDFPQO>QFLK��0*-�QOB>QP�QEB�PTFQ@EFKD�>P�>�KBT�OBDFPQO>QFLK��)C�QEB
@ROOBKQ�OBDFPQO>QFLK�FP�>�CRII�%JBODBK@V�LO�CRII�0OB
%JBODBK@V�OBDFPQO>QFLK�>KA�QEB�$BIFSBOV
9B>O�E>P�?BDRK��QEB�KBT�OBDFPQO>QFLK�FP�ABKFBA��"LQE�KBT�>KA�@ROOBKQ�#30P�>OB�KLQFCFBA�?V
0*-�LC�QEB�PTFQ@E�>KA�>OB�DFSBK���?RPFKBPP�A>VP�QL�>CCFOJ�QEBV�E>SB�>�S>IFA�@LKQO>@Q�TFQE
QEB�BKA
RPB�@RPQLJBO�CLO�QEB�QBOJ�>KA�MOLAR@Q�>P�FK@IRABA�LK�QEBFO�OBDFPQO>QFLK�>KA�KLQFCV
0*-�QEOLRDE�QEB�>MMOLMOF>QB�PVPQBJ�QE>Q�QEB�@RPQLJBO�E>P�>CCFOJBA�QEB�@LKQO>@Q��!CQBO��
?RPFKBPP�A>VP��FC�LKIV�LKB�#30�E>P�>CCFOJBA�QEBFO�OBDFPQO>QFLK�FK�QEB�>MMOLMOF>QB�0*-
PVPQBJ��QE>Q�#30eP�OBDFPQO>QFLK�@LKQFKRBP�>KA�QEB�LQEBO�OBDFPQO>QFLK�FP�QBOJFK>QBA�>P�PLLK
>P�MLPPF?IB��)C�?LQE�#30P�E>SB�>CCFOJBA�QEBFO�OBDFPQO>QFLK��?LQE�OBDFPQO>QFLKP�>OB�QBOJFK>QBA
>P�PLLK�>P�MLPPF?IB��)K�LOABO�QL�>@@LJJLA>QB�$>V
>EB>A�,L>A�2BPMLKPB�QEB�PTFQ@E�LO
QBOJFK>QFLK�?B@LJBP�BCCB@QFSB�>Q�������LC�QEB�QEFOA�?RPFKBPP�A>V�>CQBO�QEB�MOBSFLRP
OBDFPQO>QFLK�FP�QBOJFK>QBA�LO�ABBJBA�QBOJFK>QBA�?V�0*-��4EB�MOBSFLRP�OBDFPQO>QFLK�TFII
OBJ>FK�>@QFSB�CLO�QEB�PLIB�MROMLPB�LC�PBQQIBJBKQ�LC�IL>A�OBAR@QFLKP�QE>Q�L@@ROOBA�?BCLOB�QEB
PTFQ@E�?B@>JB�BCCB@QFSB�

\ $BJ>KA�2BPLRO@BP�FKQBKAFKD�QL�ORK�>K�/K
3FQB�'BKBO>QLO�FK�PRMMLOQ�LC�IL@>I�IL>A
OBMOBPBKQP�QL�0*-�QE>Q�FQ�ELIAP�>II�>MMIF@>?IB�BKSFOLKJBKQ>I�>KA�RPB�MBOJFQP�CLO�ORKKFKD
QELPB�DBKBO>QLOP�?V�PR?JFQQFKD�>�OBDFPQO>QFLK��#LKQFKRFKD�M>OQF@FM>QFLK�FP�ABBJBA�>P�>
@LKQFKRFKD�OBMOBPBKQ>QFLK�?V�QEB�LTKBO�QE>Q�B>@E�QFJB�FQP�/K
3FQB�'BKBO>QLO�FP�ORK�FQ
@LJMIFBP�TFQE�>II�>MMIF@>?IB�MBOJFQP��FK@IRAFKD�>KV�BJFPPFLKP��ORK
QFJB�IFJFQ�LO�LQEBO
@LKPQO>FKQ�LK�MI>KQ�LMBO>QFLKP�QE>Q�J>V�?B�FJMLPBA�?V�PR@E�MBOJFQP�

\ #30P�TFQE�>K�/K
3FQB�'BKBO>QLO�TFQE�FKQBO@LKKB@QFLK�OFDEQP�QL�M>OQF@FM>QB�FK�QEB�TELIBP>IB
J>OHBQP�TFQE�FKGB@QFLKP�LKQL�QEB�DOFA�QEOLRDE�>K�)3!�LO�7-0!�PE>II�

h )KCLOJ�0*-�QE>Q�QEB�/K
3FQB�'BKBO>QLO�TFII�M>OQF@FM>QB�>P�$2�QL�LCCPBQ�IL>A�QEOLRDE
BUFPQFKD�$2�J>OHBQ�ORIBP�>KA�M>OQF@FM>QB�>P�>�DBKBO>QFLK�OBPLRO@B�TFQE�FKGB@QFLKP�>P
ABCFKBA�?V�DBKBO>QFLK�J>OHBQ�ORIBP�

h )KPQ>II�>KA�J>FKQ>FK�QBIBJBQOV�>Q�QEB�MLFKQ�LC�FKQBO@LKKB@QFLK�>KA�QEB�/K
3FQB
'BKBO>QLO��>P�LRQIFKBA�FK�0*-�->KR>I���$��'BKBO>QLO�/MBO>QFLK>I�2BNRFOBJBKQP�

h 2BNRBPQ�#",�OBSFBT�FC�QEB�DBKBO>QLO�TFII�M>OQF@FM>QB�>P�>K�%@LKLJF@�$2�OBPLRO@B�FK
QEB�BKBODV�J>OHBQ��4EFP�FP�QL�BKPROB�QEB�IL>A�OBAR@QFLKP�COLJ�QEB�/K
3FQB�'BKBO>QLO
@>K�?B�NR>KQFCFBA�PBM>O>QBIV�COLJ�DBKBO>QLO�FKGB@QFLKP�LKQL�QEB�DOFA��,L>A�OBAR@QFLKP
ALKB�FK�LOABO�QL�FKGB@Q�MLTBO�LKQL�QEB�DOFA�>OB�@LKPFABOBA�M>OQ�LC�KLOJ>I�LMBO>QFLKP
>KA�QEBOBCLOB�KLQ�BIFDF?IB�CLO�%@LKLJF@�$2�PBQQIBJBKQP�

h ->K>DB�QEB�$2�LCCBOP�QL�OBAR@B�IL>A�>KA�LO�'BKBO>QFLK�LCCBOP�QL�FKGB@Q�MLTBO�FK�QEB
TELIBP>IB�J>OHBQP�?>PBA�LK�QEB�>@QR>I�DBKBO>QLO�@>M>?FIFQV��#30P�TFII�J>HB�PROB�QE>Q
QEB�QLQ>I�LCCBO�>JLRKQ�CLO�QEB�JLABIIBA�OBPLRO@BP�TFII�KLQ�BU@BBA�QEB�@>M>?FIFQV�CLO�QEB

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK�����/SBOSFBT�LC�QEB�$BJ>KA�2BPLRO@B�0>OQF@FM>QFLK

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



DBKBO>QLO��!II�OBDRI>QFLK�LCCBOP�TFII�?B�J>AB�QEOLRDE�QEB�$2�JLABIIBA�OBPLRO@B�LO�>P
LQEBOTFPB�>MMOLSBA�?V�0*-�

\ !�#30�PE>II�KLQ�PR?JFQ�>�OBNRBPQ�QL�?B�>K�%JBODBK@V�OBPLRO@B��FKPQB>A�LC�0OB

%JBODBK@V	�RKIBPP�FQ�E>P�ALKB�FQP�ARB�AFIFDBK@B�QL�@LKCFOJ�QE>Q�QEB�$BJ>KA�2BPLRO@B
JBBQP�QEB�OBNRFOBJBKQP�>KA�E>P�L?Q>FKBA�COLJ�QEB�BKA
RPB�@RPQLJBO�AL@RJBKQ>QFLK
PRMMLOQFKD�QEB�BU@BMQFLK�OBNRBPQ��4EB�#30�PE>II�MOLSFAB�0*-�TFQE�>�@LMV�LC�PR@E
PRMMLOQFKD�AL@RJBKQ>QFLK�TFQEFK�QEOBB���	�?RPFKBPP�A>VP�LC�>�OBNRBPQ�QEBOBCLO��&>FIROB�QL
MOLSFAB�PR@E�PRMMLOQFKD�AL@RJBKQ>QFLK�?V�QEB�AB>AIFKB�PE>II�OBPRIQ�FK�QEB�$BJ>KA
2BPLRO@B�?BFKD�@I>PPFCFBA�>P�>�0OB
%JBODBK@V�OBPLRO@B�

\ %JBODBK@V�>KA�0OB
%JBODBK@V�OBPLRO@B�LCCBO�MOF@B�J>V�KLQ�BU@BBA�QEB�CLIILTFKD�

h ���JFKRQB�IB>A�QFJB���������-7E��MIRP�QEB�>MMIF@>?IB�0OFJ>OV�2BPBOSB�0BK>IQV
&>@QLO�COLJ�QEB�CFOPQ�PQBM�LC�QEB�ABJ>KA�@ROSB��JFKRP�������

h !MMOLSBA����JFKRQB�IB>A�QFJB���������-7E��MIRP�QEB�>MMIF@>?IB�0OFJ>OV�2BPBOSB
0BK>IQV�&>@QLO�COLJ�QEB�CFOPQ�PQBM�LC�QEB�ABJ>KA�@ROSB�AFSFABA�?V���

h !MMOLSBA�����JFKRQB�IB>A�QFJB���������-7E�

h 0IB>PB�OBCBO�QL�3B@QFLK�����LC�QEFP�->KR>I�CLO�QEB�?RPFKBPP�ORIBP�OBD>OAFKD�TEBK
%JBODBK@V�LO�0OB
%JBODBK@V�OBPLRO@BP�>OB�BIFDF?IB�QL�PBQ�,-0�

10.2.2.1 Dispatch Groups

\ %@LKLJF@�$BJ>KA�2BPLRO@B�OBDFPQO>QFLKP�J>V�?B�>PPL@F>QBA�TFQE�>�AFPM>Q@E�DOLRM��4EB
AFPM>Q@E�DOLRM�TFII�>IILT�QEB�#30�QL�E>SB�LKB�2B>I
QFJB�LO�$>V
>EB>A�%KBODV�->OHBQ�?FA
CLO�QEB�BKQFOB�AFPM>Q@E�DOLRM�

\ 4EB�AFPM>Q@E�DOLRM�JRPQ�E>SB�OBDFPQO>QFLKP�TFQE�QEB�P>JB�4O>KPJFPPFLK�:LKB�>KA�BKBODV
J>OHBQ�MOF@FKD�MLFKQ�

\ 2BDFPQO>QFLKP�QE>Q�M>OQF@FM>QB�FK�>K@FII>OV�PBOSF@B�J>OHBQP�TFII�KLQ�?B�MBOJFQQBA�QL�RPB�>
AFPM>Q@E�DOLRM�RKIBPP�>MMOLSBA�?V�0*-�

\ 2BDFPQO>QFLKP�@>KKLQ�?B�FK�>�AFPM>Q@E�DOLRM�>KA�>P�>�PQ>KA>ILKB�OBDFPQO>QFLK��4EFP�TFII
BKPROB�QE>Q�B>@E�OBDFPQO>QFLK�FP�LKIV�>S>FI>?IB�QL�?FA�LK@B�FK�QEB�J>OHBQ�>KA�>SLFA
ARMIF@>QFLKP�

\ 2BDFPQO>QFLKP�JRPQ�?B�@LKCFOJBA�?BCLOB�QEBV�J>V�?B�>AABA�QL�>�AFPM>Q@E�DOLRM�

\ 2BDFPQO>QFLKP�QE>Q�@IB>O�FK�QEB�$>V
>EB>A�->OHBQ�>OB�KLQ�>IILTBA�QL�?B�>PPFDKBA�QL�>
AFPM>Q@E�DOLRM�LK�P>JB�A>V�FQ�@IB>OBA�FK�$>V
>EB>A�->OHBQ��)C�QEB�#30�ALBP�QOV�QL�>PPFDK
QEB�OBDFPQO>QFLK�QL�>�AFPM>Q@E�DOLRM�LK�PR@E�A>V�QEBK�0*-�TFII�OBJLSB�QEB�OBDFPQO>QFLK�COLJ
QEB�AFPM>Q@E�DOLRM�?B@>RPB�QEFP�J>V�@OB>QB�>�@LKCIF@Q�?BQTBBK�QEB�PFKDIB�OBDFPQO>QFLK�QE>Q
@IB>OBA�FK�QEB�$>V
>EB>A�->OHBQ�>KA�QEB�AFPM>Q@E�DOLRM�QE>Q�J>V�?B�AFPM>Q@EBA�FK�QEB
2B>I
QFJB�->OHBQ�CLO�P>JB�/MBO>QFKD�$>V�

\ 4EB�#30�FP�OBPMLKPF?IB�CLO�BKPROFKD�QE>Q�>Q�IB>PQ�LKB�OBDFPQO>QFLK�FP�FK�>�AFPM>Q@E�DOLRM
TEBK�?FA�FK�QEB�$>V
>EB>A�LO�2B>I
QFJB�%KBODV�->OHBQ�QEOLRDE�QEB�>MMOLMOF>QB�0*-
PVPQBJ�

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK�����/SBOSFBT�LC�QEB�$BJ>KA�2BPLRO@B�0>OQF@FM>QFLK

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



10.2.2.2 Customer Usage Information Authorization
4L�>PPFPQ�#30P�FK�L?Q>FKFKD�QEB�BIB@QOF@�RP>DB�FKCLOJ>QFLK�LC�QEB�BKA
RPB�@RPQLJBO�QEB�CLIILTFKD
#RPQLJBO�5P>DB�)KCLOJ>QFLK�!RQELOFW>QFLK�CLOJ�E>P�?BBK�ABSBILMBA�

Customer Usage Information Authorization

for PJM Load Response Programs (ÒAuthorizationÓ)

====================���QEB�BKA
RPB�@RPQLJBO���b#RPQLJBOc	�EBOB?V�>RQELOFWBP
=====================��>KA�================��FQP�BIB@QOF@�AFPQOF?RQFLK�@LJM>KV�FBP	
�b%$#Pc	��QL�OBIB>PB�FQP�BIB@QOF@�RP>DB�FKCLOJ>QFLK��FK@IRAFKD�ELROIV�LO�PR?
ELROIV�RP>DB�EFPQLOV
�H7E�H7	��%$#�ILPP�C>@QLOP��>KA�MB>H�IL>A�@LKQOF?RQFLK�>PPFDKJBKQP�CLO�QEB�@ROOBKQ�ABIFSBOV
VB>O�>KA�QEB�RM@LJFKD�ABIFSBOV�VB>O��FC�HKLTK��QL�=================��QEB�@ROQ>FI�PBOSF@B
MOLSFABO��b#30c	��TEF@E�E>P�?BBK�LO�J>V�?B�OBQ>FKBA�?V�#RPQLJBO�QL�>@Q�LK�FQP�?BE>IC�FK�QEB
0*-�,L>A�2BPMLKPB�0OLDO>JP��#RPQLJBOeP�%$#P�>KA�BKA
RPB�PFQBP�>OB�FABKQFCFBA�LK
!QQ>@EJBKQ�!
��>KA�!
��EBOBQL��TEF@E�>OB�FK@LOMLO>QBA�EBOBFK�?V�OBCBOBK@B�

���#RPQLJBOeP�@LKQ>@Q�FKCLOJ>QFLK�CLO�MROMLPBP�LC�FQP�M>OQF@FM>QFLK�FK�QEB�0*-�,L>A�2BPMLKPB
0OLDO>JP�FP�>P�CLIILTP�

#RPQLJBO�.>JB��=========================================

#LKQ>@Q�0BOPLK��==========================================

->FIFKD�!AAOBPP��=========================================

=========================================

#FQV�3Q>QB�:FM�#LAB

4BIBMELKB�.RJ?BO��=======================================

&>U�.RJ?BO��============================================

#LKQ>@Q�0BOPLKeP�%J>FI�!AAOBPP��============================

���#RPQLJBO�EBOB?V�>ASFPBP�#30�QE>Q�FQ�ABBJP�QEB�FKCLOJ>QFLK�L?Q>FKBA�MROPR>KQ�QL�QEFP
!RQELOFW>QFLK�QL�?B�@LKCFABKQF>I�>KA�QEBOBCLOB�OBNRBPQP�QE>Q�PR@E�FKCLOJ>QFLK�KLQ�?B�AFSRIDBA�QL
>KV�QEFOA�M>OQV��BU@BMQ�>P�OBNRFOBA�QL�M>OQF@FM>QB�FK�QEB�0*-�,L>A�2BPMLKPB�0OLDO>JP�

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK�����/SBOSFBT�LC�QEB�$BJ>KA�2BPLRO@B�0>OQF@FM>QFLK

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



���4EFP�!RQELOFW>QFLK�PE>II�QBOJFK>QB�>P�CLIILTP��J>OH�/.%�LC�QEB�LMQFLKP�?BILT	�

====�4EFP�!RQELOFW>QFLK�PE>II�?B�MBOMBQR>I�>KA�PE>II�KLQ�QBOJFK>QB�RKIBPP�TOFQQBK�KLQF@B�FP
MOLSFABA�QL�#30�>Q�IB>PQ�====�A>VP�FK�>AS>K@B�

====�4EFP�!RQELOFW>QFLK�PE>II�>RQLJ>QF@>IIV�QBOJFK>QB�LK�=====================��TFQE�KL
CROQEBO�KLQF@B�QL�#30�?BFKD�OBNRFOBA�

���)�RKABOPQ>KA�QE>Q�QBOJFK>QFLK�LC�QEFP�!RQELOFW>QFLK�TFII�KLQ�>CCB@Q�>KV�>@QFLK�QE>Q�#30�QLLH�FK
OBIF>K@B�LK�QEFP�!RQELOFW>QFLK�?BCLOB�FQ�>RQLJ>QF@>IIV�QBOJFK>QBA�LO�?BCLOB�#30�OB@BFSBA
#RPQLJBOeP�TOFQQBK�KLQF@B�LC�QBOJFK>QFLK�

���4EB�RKABOPFDKBA�>CCFOJP�QE>Q�QEBV�E>SB�>RQELOFQV�QL�BUB@RQB�QEFP�!RQELOFW>QFLK�LK�?BE>IC�LC
#RPQLJBO�

).�7)4.%33�7(%2%/&��#RPQLJBO�BUB@RQBP�QEFP�!RQELOFW>QFLK�QL�?B�BCCB@QFSB�>P�LC�QEB�A>QB
TOFQQBK�?BILT�

#RPQLJBO��=============================

"V��==================================

0OFKQ�.>JB

======================================

4FQIB

======================================

3FDK>QROB

======================================

$>QB

!44!#(-%.4�!a�

,)34�/&�3)4%3�&/2�7()#(�%$#��===================================��(!3
!54(/2):!4)/.�4/�02/6)$%�%,%#42)#�53!'%�).&/2-!4)/.�4/�#30

!@@LRKQ�.RJ?BO�P	�

3BOSF@B�!AAOBPP�

!@@LRKQ�.RJ?BO�P	�

0*-�->KR>I�����%KBODV���!K@FII>OV�3BOSF@BP�->OHBQ�/MBO>QFLKP
3B@QFLK�����/SBOSFBT�LC�QEB�$BJ>KA�2BPLRO@B�0>OQF@FM>QFLK

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



3BOSF@B�!AAOBPP�

!@@LRKQ�.RJ?BO�P	�

3BOSF@B�!AAOBPP�

!@@LRKQ�.RJ?BO�P	�

3BOSF@B�!AAOBPP�

10.2.3 PJM Activities
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10.2.4 Electric Distribution Company (ÒEDCÓ) and Load Serving Entity (ÒLSEÓ)
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Demand Response Validation Process
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10.3.1 Economic Load Response Resource Composite Energy Offer Screening
Process for Composite Offers more than $1,000/MWh
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10.3.2 Determination of LMPs for Economic Load Response Resources with
Composite Energy Offers greater than 1,000/ MWh and equal to or below $2,000/MWh
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10.3.3 Determination of LMPs for Composite Energy Offers Greater than $2,000/MWh
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10.3.4 Net Benefits Test to determine Net Benefits Threshold
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10.4.2 Customer Baseline Load (CBL)
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Weather Sensitive Adjustment (WSA)
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Weather Station Short

Name
Weather Station
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10.4.3 Economic Energy Settlements
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Dispatch Group Settlements
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10.4.4 Economic Energy Settlements Cost Allocation
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10.4.5 Emergency and Pre-Emergency Energy Settlements
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10.5.2 Settlement for Aggregation
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10.6 Inter10.6 Intervval Meter Eal Meter Equipment and Load Data Requirquipment and Load Data Requirementsements
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12.2.1 Price-Demand Curves in the Energy Market
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12.2.2 Characteristics of Price-Demand Curves in the PJM Energy Market
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12.2.4 Price-Demand Curves in Real-time Energy Market Operations
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