PJM Manual 11 :
%KBODV 'K@FII>0V 3BOSF@BP ->OHBQ /MB

2BSFPFLK
%CCB@QFSB $>QB

00OBM>0OBA "V
$>V IEB>A >KA 2B




0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
4>7?IB LC #LKQBKQP

Table of Contents

Table of EXNIDItS ... 5
APPIOVAL oo 6
CUITENt REVISION ..ot 7
INTFOTUCTION .o e 9

12LRQ 0*- ->KR>IP
12LRQ 4EFP ->KR>|
5PFKD 4EFP ->KR>|

Section 1: Overview of Energy & Ancillary Services Market

OPEIALIONS oot e et e e 12
0*- 2BPMLKPF?FIFQFBP
0*- ->OHBQ 0>0QF @FM>KQP 2BPMLKPF?FIFQFBP

Section 2: Overview of the PIM Energy Markets ..o, 17
ISBOSFBT LC 0*- %KBODV ->0OHBQP
$BCFKFQFLK LC ,L@>QFLK>| ->ODFK>| 00OF@B
%KBODV ->OHBQ "RPFKBPP 2RIBP
2B>| QFJB ->OHBQ /MBO>QFLKP
2B>| QFJB #IB>OFKD %KDFKBP
0*- 3Q>QB %PQFJ>QLO
L@>QFLK>l 00OF@FKD #>I@RI>QLO ,0#

4EB #>I@RI>QFLK LC ,L@>QFLK>| ->ODFK>| 0OOF@BP ,-0P $ROFKD %JBODBK@V
OOL@BAROBP

3ELOQ>DB 00F@FKD

0*- 2B>| QFJB 0OF@B 6BOFCF@>QFLK 0OL@BAROB
0OF@B "LRKAFKD 6FLI>QFLKP

3B@QFLK 2BQFOBA

3B@QFLK 2BQFOBA

">|>K@FKD /MBO>QFKD 2BPBOSB #LPQ !K>IVPFP

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
4>7?IB LC #LKQBKQP

->UFJRJ %JBODBK@V 'BKBO>QFLK FK $>V >EB>A ->OHBQ
-FKFJRJ #>M>@FQV %JBODBK@V FK $>V >EB>A ->OHBQ

IMMIVFKD 40>KPJFPPFLK #LKPQO>FKQ 0BK>IQV &>@QLOP FK QEB ->OHBQ #IB>OFKD
%KDFKB

IMMIVFKD 3Q>?FIFQV ,FJFQP FK QEB ->OHBQ #IB>OFKD %KDFKB
LQFCF@>QFLK LC > 0BOCLOJ>K@B !PPBPPJBKQ )KQBOS>|
)KQBOC>@B 00OF@BP

Section 3: Overview of the PIJM Regulation Market — .............cccceeeinnn, 84

/ISBOSFBT LC QEB 0*- 2BDRI>QFLK ->OHBQ
0*- 2BDRI>QFLK ->OHBQ "RPFKBPP 2RIBP

Section 4: Overview of the PJM Reserve Market ........ccccccvvvvvvvvvvvnnnne, 103
/SBOSFBT LC QEB 0*- 2BPBOSB ->OHBQP
0*- 2BPBOSB ->OHBQ /CCBO "RPFKBPP 2RIBP
2BPBOSB 2BNRFOBJBKQ $BQBOJFK>QFLK
2BPBOSB ->0OHBQ #IB>OFKD
%SBKQ 0BOCLOJ>K@B
2BPBOSB /?IFD>QFLKP
"FI>QBO>| 2BPBOSB 40>KP>@QFLKP
2BPBOSB 3BQQIBJBKQP

Section 4b: Section REtITEA  ...ooeeeeeeeeee e et 136

? 3B@QFLK 2BQFOBA
? 3B@QFLK 2BQFOBA

Section 5: Market Clearing Processes and Tools  ..........ccccccoeveveein, 137

0*- 3S@EBARIFKD OOL@BPP
S@EBARIFKD 4LLIP

Section 6: SecCtion REtIred  .....oooeeieee e, 151

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
4>7?IB LC #LKQBKQP

Section 7: External Transaction Scheduling  .........ccoooiiiiiie 152
.BQ )KQBO@E>KDB #>M
/SBOSFBT LC QEB 0*- -)3/ #LLOAFK>QBA 40>KP>@QFLK 3@EBARIFKD
0*- -)3/ #LLOAFK>QBA 40>KP>@QFLK 3@EBARIFKD "RPFKBPP 2RIBP

Section 8: Posting OASIS Information ... 156

Section 9: Hourly Scheduling ..o 157

(LROIV 3@EBARIB |AGRPQJBKQP
3BIC 3@EBARIB 'AGRPQJBKQP

Section 10: Overview of the Demand Resource Participation  ........ 163

/SBOSFBT LC $BJ>KA 2BPLRO@B 0>0QF @FM>QFLK

$BJ>KA 2BPLRO@B 2BDFPQO>QFLK 2BNRFOBJBKQP

%@LKLIF@ $2 %KBODV ->OHBQ 0>0QF@FM>QFLK

$BJ>KA 2BPLRO@B -BQBOFKD >KA 3BQQIBIBKQ $>Q> 2BNRFOBJBKQP

'DDOBD>QFLK CLO %@LKLJF@ 00B %JBODBK@V >KA %JBODBK@V $BJ>KA
2BPLRO@BP

)KQBOS>I -BQBO %NRFMJIBKQ >KA ,L>A $>Q> 2BNRFOBJBKQP

5PB LC 3R? JBQBO ,L>A $>Q> QL 3RMMLOQ $BJ>KA 2BPMLKPB 2BDRI>QFLK
#LIMIF>K@B

Section 11: Section RetIred  ...oooonieeeeeee e, 200

3B@QFLK 2BQFOBA
3B@QFLK 2BQFOBA

Section 12: Overview of the Price Responsive Demand  ................. 201

/SBOSFBT LC 0OOF@B 2BPMLKPFSB $BJ>KA
0OF@B 2BPMLKPFSB $BJ>KA "RPFKBPP 2RIBP

Attachment A: Interchange Energy Schedule Curtailment Order .. 204
Attachment B: Pumped Storage Modeling — .......ccoooiiiiiiii, 205
Attachment C: Section Retired .........coooiiiiiiii e, 207

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



0*- ->KR>l %KBODV !K@FII>0V 3BOSF@BP ->OHBQ /MBO>QFLKP
4>?1B LC #LKQBKQP

Attachment D: Verification of Offers greater than $1,000/MWh that
were not eligible to SEt LMP ..o 208

REVISION HISTOMY .ot 210

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
4>?1B LC %UEF?FQP

Table of Exhibits

%UEF?F@6KBODV ->OHBQ $>FIV
%UEF?F@BQQIBIBKQ 3R?PVPQBJIP
%UEF?FGLTKIL>A $>Q> COLJ ->OHBQP $>Q>?>PB
%UEF?F@6KBODV ->OHBQ $>Q> &ILT

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
IMMOLS>I

Approval

IMMOLS>I $>QB
%CCB@QFSB $>QB

*LB #F>?>QQLKF 30 ->K>DBO
$>V IEB>A ->OHBQ /MBO>QFLKP
"OF>K #EJFBIBTPHF 30 ->K>DBO

2B>| 4FJB ->OHBQ /MBO>QFLKP

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
#ROOBKQ 2BSFPFLK

Current Revision

Revision 134 (04/23/2025):

\ #LSBO QL #LSBO OBOFLAF@ 2BSFBT

\ #E>KDBP J>AB QEOLRDELRQ

g '0>JJ>0 ORK@QR>QFLK 4VML 3VKQ>U #LKPFPQBK@V 4B0OJ 2BCBOBK@B 5MA>QBP
5MA>QBA /RQA>QBA (VMBOIFKHP >KA >AAFQFLK LC EVMBOIFKHP
IAAFQFLK LC @I>OFCVFKD TLOAP >KA MEO>PBP
$BIBQFLK LC ARMIF@>QB J>QBOF>|
0>0>DO>ME 3M>@FKD
g 2BJLSB LRQA>QBA OBCBOBK@BP QL $!32

\ 3B@QFLK
IAABA ABP@OFMQLO CLO )KQBOC>@B 00OF@BP >Q QLM LC PB@QFLK

IAAFQFLK QE>Q KLQF@B LC @LJFKD LKIFKB CLO PBIC P@EBARIBA OBPLRO@BP FP  JFKF
2B>| QFJB LKIV

BT M>0>DO>ME ABQ>FIFKD AR>| CRBI LCCBO DRFA>K@B
#1>0OFCF@>QFLK QE>Q RKFQ PMB@FCF@ S>IRBP >MMIFBP QL 'BKBO>QFLK #>M>@FQV 2E

Q Q «Q «

Q «Q

Q «Q

2BJLS>| LC @LKDBPQFLK @E>ODBP QBOJ !

2BJLSBA OBARKA>KQ PBKQBK@B

2BJLSBA OBCBOBK@B QL OBQFOBA .32 /IMMLOQRKFQV #LPQ

3B@QFLK 2BQFOBA JLSBA QL ->KR>|

#I>OFCF@>QFLK LC @>II LK I>KDR>DB

2BMI>@BJBKQ LC PQ>QFLK TFQE J>UFJRJ RKFQP LKIFKB

#>OFCF@>QFLK LC QEB PELOQ>DB @LKAFQFLK QL QOFDDBO 0!) >KA $>Q> -FKBO IL@>C

Q Q @ @ @ Q@ «

\ 3B@QFLK
g #/>OFCF@>QFLK QE>Q >KV OBPLRO@B JRPQ ?B >?IB QL MOLSFAB -7 LC OBPBOSB @>M:

g 'AAFQFLK>| I>KDR>DB ABQ>FIFKD RPB >KA ARO>QFLK LC QEFP BU@BMQFLK OBNRBPQ
g #/>OFCF@>QFLK OBD>0OAFKD PBIC P@EBARIFKD CLO BKBODV

g #I>OFCF@>QFLK QE>Q RKFQP CLO PERQALTK @LPQ >OB FK KLQ -7E

g #I>OFCF@>QFLK LC TEBK OBPBOSB FKCLOJ>QFLK FP MLPQBA QL ->OHBQP ">QBT>V

g #/>OFCF@>QFLK LC CIBUF?IB OBPBOSB MLPQFKD FK ->OHBQP '>QBT>V

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
#ROOBKQ 2BSFPFLK

g #I>OFCF@>QFLK QE>Q OBPBOSB A>Q> OBCBOBK@BA FP COLJ MOF@FKD ORK

g #I>OFCF@>QFLK QE>Q LC >@QFLK TFQEFK JFKRQBP LC QEB PQ>0Q LC QEB BSBKQ

g 2BTOFQB LC PB@QFLK QL @I>OFCV >PPFDKJBKQP PELOQC>Il @E>ODBP >KA MBK>IQFBF
\ 3B@QFLK

g 'AAFQFLK>| I>KDR>DB QL ABCFKB 0*- )JK3@EBARIB >MMIF@>QFLK

g 2BTOFQB LC PB@QFLK QL OBCIB@Q RMA>QBA IL>A CLOB@>PQFKD MOL@BPP

g 5MA>QBA %KBODV ->OHBQ $>FIV DO>MEF@ QL @LOOB@Q OB?FA MBOFLA QFJFKD

g #I>OFCF@>QFLK LC 30$ LRQMRQP

g 5MA>QBA DO>MEF@ QL OBCIB@Q K>JB @E>KDB LC 0*- %%3 QL 0*- %U3@EBARIB
\ 3B@QFLK

g 5MA>QB LC 2BPBOSB ABCFKFQFLKP

g .BT @I>OFCVFKD PBKQBK@B LK OBDFPQBOFKD IL@>QFLKP >KA OBJLS>| LC OBCBOBK@E
RPBO DRFAB

g !AAFQFLK LC A>Q> @BKQBOP QL BU>JMIBP LC > "RPFKBPP 3BDJBKQ
g 5MA>QBA CLLQKLQB OBCBOBK@BP FK Q>?IB

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



0*- ->KR>l %KBODV !K@FII>0V 3BOSF@BP ->OHBQ /MBO>QFLKP
)KQOLAR@QFLK

Introduction

7BI@LJB QL QEB 0*- ->KR>| CLO %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP )K QEFP
)KQOLAR@QFLK VLR TFIl CFKA QEB CLIILTFKD FKCLOJ>QFLK

\ 7E>Q VLR @>K BUMB@Q COLJ QEB 0*- ->KR>IP FK DBKBO>| PBB a!?LRQ 0*- ->KR>IPb
\ 7E>Q VLR @>K BUMB@Q COLJ QEFP 0*- ->KR>| PBB a!?LRQ 4EFP ->KR>Ib
\ (LT QL RPB QEFP ->KR>| PBB a5PFKD 4EFP ->KR>Ib

About PJM Manuals

4EB 0*- ->KR>IP >0OB QEB FKPQOR@QFLKP ORIBP MOL@BAROBP >KA DRFABIFKBP BPQ>?IFPEBA %
QEB LMBO>QFLK MI>KKFKD >KA >@@LRKQFKD OBNRFOBJBKQP LC QEB 0*- 24/ >KA QEB 0*- %KBOI
->OHBQ 4EB ->KR>IP >OB DOLRMBA RKABO QEB CLIILTFKD @>QBDLOFBP

\ 40>KPJFPPFLK

0*- %KBODV ->OHBQ

2BDFLK>| 40>KPJFPPFLK 0I>KKFKD 0OL@BPP
2BPBOSB

1@@LRKQFKD >KA "FIIFKD

0*- >SAJFKFPQO>QFSB PBOSF@BP

—_ — = -

&LO > @LIMIBQB IFPQ LC >Il 0*- ->KR>IP DL QL QEB ,F?0>0V PB@QFLK LK 0*- @LJ

About This Manual

4EB 0*- ->KR>| CLO %KBODV 'K@FII>0V 3BOSF@BP ->OHBQ /MBO>QFLKP FP LKB LC > PBOFBP LC
J>KR>IP TFQEFK QEB 0*- %KBODV ->0OHBQ ->KR>IP 4EFP J>KR>| CL@RPBP LK QEB $>V >EB>A >KA
2B> QFJB P@EBARIFKD >@QFSFQFBP QE>Q >0B MBOCLOJBA ?V QEB 0* PQ>CC >KA QEB 0*- -BJ?B
J>KR>| ABP@OF?BP QEB ORIBP >KA MOL@BAROBP QE>Q >OB CLIILTBA QL P@EBARIB OBPLRO@BF

4EB 0*- ->KR>| CLO %KBODV K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP @LKPFPQP LC QTBISB
PB@QFLKP 4EB PB@QFLKP >0OB IFPQBA FK QEB Q>7?IB LC @LKQBKQP ?BDFKKFKD LK M>DB

Intended Audience
4EB FKQBKABA >RAFBK@B LC QEB 0*- ->KR>| CLO %KBODV 'K@FII>0V 3BOSF@BP ->OHBQ /MBO>C
FP

\ PIM Members 'KV M>OQF@FM>KQP OBNRBPQFKD QL MRO@E>PB LO PBII BKBODV QL LO COL.
)KQBO@E>KDB %KBODV ->0OHBQ LO IK@FII>0V 3BOSF@B ->0OHBQP >KA >KV M>0QF@FM>KQ G
?FI>QBO>| P>IBP LO MRO@E>PBP

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



0*- ->KR>l %KBODV !K@FII>0V 3BOSF@BP ->OHBQ /MBO>QFLKP
)KQOLAR@QFLK

\ PJM operations staff 4EB 0*- LMBO>QFLKP PQ>CC QE>Q MOL@BPPBP QEB J>OHBQ FKCLOJ>QFL
ABSBILMP QEB OBPLRO@B P@EBARIB

\ PJM dispatchers 4EB 0*- AFPM>Q@EBOP QE>Q MOL@BPP 0*- -BJ?BO OBNRBPQP J>HB ELROIV
P@EBARIB >AGRPQJBKQP >KA MLPQ FKCLOJ>QFLK FK QEB /!3)3

\ Local Control Center dispatchers 4EB ,L@>1 #LKQOLI #BKQBO AFPM>Q@EBOP QE>Q PR?JFQ ELR(
P@EBARIB @E>KDBP

\ Local Control Center operations support staff 4EB ,L@>| #LKQOLI #BKQBO LMBO>QFLKP
PRMMLOQ PQ>CC QE>Q PRMMLOQ QEB $>V >EB>A >KA 2B>| QFJB FKCLOJ>QFLK OBNRFOBJBK

References
4EB 2BCBOBK@BP QL LQEBO AL@RJBKQP QE>Q MOLSFAB ?>@HDOLRKA LO >AAFQFLK>I ABQ>FI Al
QL QEB 0*- ->KR>| CLO %KBODV K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP >0B

0*- %U3@EBARIB 5PBO 'RFAB

0*- ->KR>| CLO 40>KPJFPPELK /MBO>QFLKP -

0*- ->KR>| CLO &FK>K@F>1 40>KPJFEPPELK 2FEDEQP -

0*- ->KR>| CLO 00B 3S@EBARIEKD /IMBO>QFLKP -

0*- ->KR>| CLO ">I>K@FEKD /MBO>QFLKP -

0*- ->KR>| CLO %JBODBK@V /IMBO>QFLKP -

0*- ->KR>| CLO 'BKBO>QLO /MBO>QFLK>| 2ZBNRFOBJBKOQP - $
0*- ->KR>| CLO 0*- #>M>@FQV ->OHBQ -

0*- ->KR>| CLO L>A &L.OB@>POFEKD >KA IK>IVPEP -

0*- ->KR>| CLO /MBO>QFKD !DOBBJBKQ !@@LRKQEKD -

0*- ->KR>| CLO 40>FKFKD >KA #BOQFCF@>QFLK 2BNRFOBJBKQP -

P T

Using This Manual

0*- ?BIFBSBP QE>Q BUMI>FKFKD @LK@BMQP FP GRPQ >P FIMLOQ>KQ >P MOBPBKQFKD MOL@BAF
MEFILPLMEV FP OBCIB@QBA FK QEB T>V QEB J>QBOF>| FK QEFP J>KR>| FP LOD>KFWBA %>@E PB
TEQE >K LSBOSFBT 4EBK ABQ>FIP MOL@BAROBP LO OBCBOBK@BP QL MOL@BAROBP CLRKA FK
->KR>IP >OB MOBPBKQBA 4EB CLIILTFKD MOLSFABP >K LOFBKQ>QFLK QL QEB J>KR>| P PQOR@QF

What Will Be Found In This Manual
\ 1Q>?IB LC @LKQBKQP QE>Q IFPQP QEOBB IBSBIP LC PR?EB>AFKDP TFQEFK B>@E LC QEB P

\ 1K >MMOLS>| M>DB QE>Q IFPQP QEB OBNRFOBA >MMOLS>IP >KA > ?0FBC LRQIFKB LC QEB @R
OBSFPFLK

\ 3B@QFLKP @LKQ>FKFKD QEB PMB@FCF@ DRFABIFKBP OBNRFOBJBKQP LO MOL@BAROBP F
>@QFLKP >KA ->OHBQ 0>0QF@FM>KQ >@QFLKP

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


https://www.pjm.com/-/media/DotCom/documents/manuals/m03
https://www.pjm.com/-/media/DotCom/documents/manuals/m06
https://www.pjm.com/-/media/DotCom/documents/manuals/m10
https://www.pjm.com/-/media/DotCom/documents/manuals/m12
https://www.pjm.com/-/media/DotCom/documents/manuals/m13
https://www.pjm.com/-/media/DotCom/documents/manuals/m14d
https://www.pjm.com/-/media/DotCom/documents/manuals/m18
https://www.pjm.com/-/media/DotCom/documents/manuals/m19
https://www.pjm.com/-/media/DotCom/documents/manuals/m28
https://www.pjm.com/-/media/DotCom/documents/manuals/m40

0*- ->KR>l %KBODV !K@FII>0V 3BOSF@BP ->OHBQ /MBO>QFLKP
)KQOLAR@QFLK

\ IQQ>@EJBKQP QE>Q FK@IRAB >AAFQFLK>I PRMMLOQFKD AL@RJBKQP CLOJP LO Q>?IBP FK ¢
->KR>|

\ I PB@QFLK >Q QEB BKA ABQ>FIFKD >Il MOBSFLRP OBSFPFLKP LC QEB 0*- ->KR>|

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



0*- ->KR>l %KBODV !K@FII>0V 3BOSF@BP ->OHBQ /MBO>QFLKP
3B@QFLK /SBOSFBT LC %KBODV K@FII>0V 3BOSF@BP ->OHBQ
IMBO>QFLKP

Section 1: Owerview of Energy & Ancillary Sewices Market Operations

7BI@LJB QL QEB /SBOSFBT LC %KBODV 'K@FII>0V 3BOSF@BP ->OHBQ /MBO>QFLKP LC QEB 0*- ->k
CLO %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP )K QEFP PB@QFLK VLR TFIl CFKA QEB (
FKCLOJ>QFLK

\ 'ABP@OFMQFLK LC QEB P@LMB >KA MROMLPB LC P @dpaRIFp¢¥RE%KBODV
IK@QFII>0V 3BOSF@BP ->OHBQ /MBO>QFLKPb

\ 'IFPQ LC QEB 0*- OBPMLKPF?FIFQPBN R8$pansibilitiesb

\ 'IFPQ LC QEB J>OHBQ M>OQF@FM>KQPd P@EBARIFKD OBBM & keFraQeiRAPBB a
Responsibilitiesb

3@LMB OROMLPB LC %KBODV K@FII>0V 3BOSF@BP ->OHBQ /MBO>QFLKP

/MBO>QFLK LC QEB 0*- 24/ J>OHBQP FKSLISBP J>KV >@QFSFQFBP QE>Q >0OB MBOCLOJBA ?V AFCC
LMBO>QFKD >KA QB@EKF@>| MBOPLKKBI 4EBPB >@QFSFQFBP L@@RO FK M>0>IIBI LK > @LKQFK
ELROP > A>V >KA @>K ?B DOLRMBA FKQL QEOBB LSBOI>MMFKD QFJB CO>JBP

\ MOB P@EBARIFKD LMBO>QFLKP
\ P@EBARIFKD LMBO>QFLKP >KA QEB $>V >EB>A %KBODV ->OHBQ
\ AFPM>Q@EFKD >KA QEB 2B>| QFJB %KBODV ->OHBQ

)K QEB 0*- ->KR>| CLO %KBODV !K@FII>0V 3BOSF@BP ->OHBQ /MBO>QFLKP TB CL@RP J>FKIV LK C
>@QFSFQFBP QE>Q Q>HB MI>@B LKB A>V MOFLO QL QEB /MBO>QFKD $>V FK@IRAFKD QEB >@QF
TFQE QEB $>V >EB>A %KBODV ->OHBQ >KA FK 2B>| QFJB >PPL@F>QBA TFQE QEB 2B> QFJB %KBOI
->OHBQ >KA IK@FII>0V 3BOSF@B ->OHBQP

'BKBO>QFLK OBPLRO@BP OBD>OAIBPP LC CRBI QVMB C>Il FKQL LKB LC QTL @>QBDLOFBP #>M>(
2BPLRO@BP LO %KBODV 2BPLRO@BP )C >S>FI>?IB >Il 'BKBO>QFLK #>M>@FQV 2BPLRO@BP QE>C
2BIF>?FIFQV 0OF@FKD -LABI 20- LO &FUBA 2BPLRO@B 2BNRFOBJBKQ &22 #LJJFQJBKQ JRPQ
PR?JFQ LCCBO A>Q> FKQL QEB $>V >EB>A ->0OHBQ >KA J>V BIB@Q BFQEBO QL 3BIC 3@EBARIB LO |
OBPLRO@B QL 0*- CLO P@EBARIFKD >P > 0*- 24/ 3@EBARIBA 2BPLRO@B )K QEFP PB@QFLK TB CL(
MOFJ>OFIV LK QEB 0*- $>V >EB>A %KBODV ->0OHBQ >KA QEB 2BIF>?FIFQV |PPBPPJBKQ >KA
#LJIFQIBKQ 2'# ORK MOL@BPP QE>Q Q>HBP MI>@B >CQBO QEB $>V >EB>A %KBODV ->OHBQ FP (

3@EBARIFKD ?V 0*- FK@IRABP QEB $>V >EB>A %KBODV ->0OHBQ QEB 2!# ORK MOL@BPP >KA QEB 2
QFJB %KBODV ->0OHBQ 4EB $>V >EB>A %KBODV ->0HBQ ?FA LCCBO MBOFLA @ILPBP >Q LK QEB
?BCLOB QEB /MBO>QFKD $>V >KA QEB $>V >EB>A ->0OHBQ OBPRIQP >OB MLPQBA ?V  LO >P PLLK
MO>@QF@>?IB QEBOB>CQBO LK QEB A>V ?BCLOB QEB /MBO>QFKD $>V 4EB 2!# ORK MOL@BPP L(
QEOLRDELRQ QEB A>V ?BCLOB QEB /MBO>QFKD $>V 4EB 2B>| QFJB %KBODV ->OHBQ MBOCLOJP F
@LJIIFQIBKQ >KA AFPM>Q@E AROFKD QEB /MBO>QFKD $>V $ROFKD QEB P@EBARIFKD MOL@BPP

\ #IB>OP QEB $>V >EB>A %KBODV >KA 2BPBOSB ->OHBQP RPFKD IB>PQ @LPQ PB@ROFQV @LKI
OBPLRO@B @LJIFQIBKQ >KA AFPM>Q@E QE>Q PFJRIQ>KBLRPIV LMQFJFWBP BKBODV >KA Ol
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0*- ->KR>l %KBODV !K@FII>0V 3BOSF@BP ->OHBQ /MBO>QFLKP
3B@QFLK /SBOSFBT LC %KBODV K@FII>0V 3BOSF@BP ->OHBQ
IMBO>QFLKP

\ $BQBOJFKBP > MI>K QL OBIF>?IV PBOSB QEB ELROIV BKBODV >KA OBPBOSB OBNRFOBJBKQP |
24/ ?V JFKFIFWFKD QEB @LPQ QL MOLSFAB >AAFQFLK>I LMBO>QFKD OBPBOSBP >?LSB TE>Q
P@EBARIBA FK QEB $>V >EB>A ->OHBQ FC OBNRFOBA

\ 0BOCLOJP 2B>I QFJB RKFQ @LJJFQIBKQ >KA AFPM>Q@E QEOLRDELRQ QEB /MBO>QFKD $>V >
OBNRFOBA

0*- -BJ?BOP PR?JFQ QEBFO ?FAP >@@LOAFKD QL BFQEBO >@QR>l @LPQ LO LCCBO MOF@B >P AB
QEB /MBO>QFKD !IDOBBJBKQ LC 0*- )KQBO@LKKB@QFLK , ,# CLO B>@E DBKBO>QFLK OBPLRO@B

)K QEFP ->KR>| ,L@>QFLK>| ->ODFK>| 00F@B ,-0 FP ABCFKBA >P QEB J>ODFK>| MOF@B CLO BKBQ
QEB IL@>QFLK TEBOB QEB BKBODV FP ABIFSBOBA LO OB@BFSBA &LO >@@LRKQFKD MROMLPBP
BUMOBPPBA FK ALII>OP MBO JBD>T>QQ ELRO -7E )K MBOCLOJFKD QEFP ,-0 @>I@RI>QFLK QEB
PBOSFKD >K FK@OBJBKQ LC IL>A >Q B>@E ?RP COLJ B>@E OBPLRO@B >PPL@F>QBA TFQE >K BIF
LCCBO FP @>I@RI>QBA >P QEB PRJ LC QEB CLIILTFKD QEOBB @LJMLKBKQP LC ,-0 3VPQBJ %KBOD
#LKDBPQFLK 0OF@B >KA ,LPP 00F@B )K QEFP ->KR> RKIBPP LQEBOTFPB PMB@FCFBA QEB QBO
LO a,L@>QFLK>| ->ODFK>| 00F@Bb OBCBO QL QEB QLQ>I ,-0 S>IRB FK@IRAFKD >Il QEOBB @LJIMLKE
FKCLOJ>QFLK LK QEB @LK@BMQ LC ,-OP MIB>PB OBCBO QL 3B@QFLK LC QEFP ->KR>

1.1 PIM Responsibilities

)K QEB $>V >EB>A ->OHBQ 0*- ABQBOJFKBP QEB JFKFJRJ MOLAR@QFLK @LPQ LC P>QFPCVFKD QE
ABJ>KA ?FAP AB@OBJBKQ ?FAP LMBO>QFKD OBPBOSBP >KA LQEBO >K@FII>0V PBOSF@BP OBNI
QEB J>OHBQ ?RVBOP FK@IRAFKD QEB OBIF>?FIFQV OBNRFOBJBKQP LC QEB 0*- 24/ )K >AAFQFLK
>EB>A ->OHBQ P@EBARIFKD MOL@BPP 0*- >IPL P@EBARIBP OBPLRO@BP QL

\ 3>QFPCV QEB OBPBOSB OBNRFOBJBKQP LC QEB 0*- 24/ ?V JFKFJFWFKD QEB @LPQ QL MOLSF,
>AAFQFLK>I LMBO>QFKD OBPBOSBP >?LSB TE>Q T>P P@EBARIBA FK QEB $>V >EB>A ->0HBQ
OBNRFOBA

\ OOLSFAB LQEBO >K@FII>0V PBOSF@BP OBNRFOBJBKQP LC QEB J>OHBQ ?RVBOP

\ 3>QFPCV >Il LQEBO OBIF>?FIFQV OBNRFOBJBKQP LC QEB 0*- 24/ 3MB@FCF@>IIV 0*-dP OBPML
QL PRMMLOQ P@EBARIFKD >@QFSFQFBP CLO >II 0*- -BJ?BOP FK@IRAB

g $BSBILM QEB $>V >EB>A ->OHBQ CFK>K@F>| P@EBARIBP ?>PBA RMLK M>0QF@FM>KQ PF
?FAP LCCBOP >KA ?FI>QBO>| QO>KP>@QFLK P@EBARIBP RPFKD IB>PQ @LPQ PB@ROFQ
OBPLRO@B @LJIJFQIBKQ >KA AFPM>Q@E >K>IVPFP

g OLPQ QEB CLIILTFKD FKCLOJ>QFLK >CQBO QEB $>V >EB>A ->OHBQ @IB>OP

f 3@EBARIBP CLO .BUQ $>V ?V M>OQF@FM>KQ DBKBO>QFLK ABJ>KA
40>KP>@QFLK 3@EBARIBP
$>V >EB>A ,-OP $>V >EB>A #LKDBPQFLK OOF@BP $>V >EB>A ,LPP 00OF@BP
$>V >EB>A "FKAFKD 40>KPJFPPFLK #LKPQO>FKQP
$>V >EB>A .BQ 4FB 3@EBARIBP
$>V >EB>A 2B>@QFSB  H6 )KQBOC>@B )KAF@>QLO ,FIFQP

— = = —h —h
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0*- ->KR>l %KBODV !K@FII>0V 3BOSF@BP ->OHBQ /MBO>QFLKP
3B@QFLK /SBOSFBT LC %KBODV K@FII>0V 3BOSF@BP ->OHBQ
IMBO>QFLKP

f 0% L>A&LOB@>PQ
f IDDOBD>QB $BJ>KA "FAP
f 0% $>V >EB>A 2BPBOSB @LJJFQIBKQP

\ -BBQ QEB 0*- &LOB@>PQBA IL>A >KA OBPBOSBP KLQ @LSBOBA ?V QEB $>V >EB>A ABJ>KA ?FA
3BIC 3@EBARIBA 2BPLRO@BP LO "FI>QBO>| 40>KP>@QFLKP FK@IRAFKD P@EBARIFKD DBKBC
OBIFBSB BUMB@QBA QO>KPJFPPFLK @LKPQO>FKQP

)K >AAFQFLK QL OBPLRO@B P@EBARIFKD 0*- FP >IPL OBPMLKPF?IB QL

\ ->FKQ>FK A>Q> >KA FKCLOJ>QFLK OBI>QBA QL DBKBO>QFLK C>@FIFQFBP FK QEB 0*- 24/ >P J>
KB@BPP>0OV QL @LKAR@Q QEB P@EBARIFKD >KA AFPM>Q@E LC QEB 0*- )JKQBO@E>KDB %KB
>KA 0*- 24/

\ OLPQ QEB RMA>QBA CLOB@>PQ LC 0*- ,L>A >KA LC QEB IL@>QFLK >KA ARO>QFLK LC >KV BUM
QO>KPJFPPFLK @LKDBPQFLK ?BQTBBK >0OB>P FK QEB 0*- 24/

\ 2BSFPB P@EBARIB LC OBPLRO@BP QL OBCIB@Q RMA>QBA MOLGB@QFLKP LC IL>A @E>KDFk
3VPQBJ @LKAFQFLKP >S>FI>?FIFQV LC >KA @LKPQO>FKQP LC IFJFQBA BKBODV >KA LQEBO C

\ .LQFCV 0*- PQ>HBELIABOP LC >KV KBT @ILPBA ILLM FKQBOC>@B FIMIBJBKQ>QFLK >P C>0 FK
>AS>K@B >P MLPPF?IB TFQE > Q>0DBQ KLQF@B LC CFSB  A>VP MOFLO QL QEB KBUQ &FK>K
40>KPJFPPFLK 2FDEQP &42 >R@QFLK @ILPB .LQFCF@>QFLK FP @LJJRKF@>QBA QEOLRDE |
TTT MGJ @LJ /13)3 3VPQBJ )KCLOJ>QFLK >KA B J>FI QL QEB -)# >KA /# BJ>FI
AFPQOF?RQFLK IFPQP %U@BMQFLKP QL QEFP >OB IFJFQBA QL BPQFJ>QBA PELOQ ARO>QFL
BJBODBK@V LO J>FKQBK>K@B LRQ>DBP BD QBK A>VP QL PBQ MOF@B LO QL >IILT
$BJ>KA 2BPMLKPB $2 QL PBQ MOF@B FC > QO>KPJFPPFLK IFJFQ>QFLK BUFPQP >P ABCFKBA
0*- 4>0FCC >KA ->KR>IP 4EB MLPQFKD TFIl FK@IRAB QEB FKQBOC>@B K>JB BCCB@QFSB A>(
BPQFJ>QBA QBOJFK>QFLK A>QB FC >MMIF@>?IB TEBQEBO FK@IRABA FK $>V >EB>A JLABI T
FK@IRABA FK QEB &42 JLABI @LKAFQFLKP TEBK RPB FP >MMIF@>?IB DBKBO>| ABP@OFMQFL
FKQBOC>@B ABCFKFQFLK ?0>K@E K>JBP >KA AFOB@QFLKP TEBQEBO FQ TFIl PBQ MOF@B C
DBKBO>QFLK LO ?LQE >KA >KV OBSFPFLK EFPQLOV 0* TFIl MLPQ >K FKQBOC>@B ABCFKFQF
KBQTLOH JLABI J>M >?IB ?0>K@E K>JBP FK #36 LO 8,3 CLOJ>Q )K >AAFQFLK 0* TFIl MOLSFAB
KLQF@B TEBK 0*- FP PQRAVFKD FC > KBT @ILPBA ILLM FKQBOC>@B J>V ?B ABCFKBA >KA >KV
FKCLOJ>QFLK OBD>OAFKD QEB JLABIFKD LC PR@E MOLPMB@QFSB @ILPBA ILLM FKQBOC>@!

1.2 PJM Market Participants Responsibilities

/KIV 0*- -BJ?BOP >0OB BIFDF?IB QL PR?JFQ LCCBOP >KA MRO@E>PB BKBODV LO OBI>QBA PBOSF@B
$>V >EB>A %KBODV ->OHBQ >KA FK QEB 2B>| QFJB %KBODV ->OHBQ 0*- -BJ?BOP FK@IRAB ->OHBQ
"RVBOP >KA ->OHBQ 3BIIBOP

1.2.1 Market Buyers
4EBOB >0B QTL DBKBO>I QVMBP LC ->OHBQ "RVBOP

\ Metered Market Buyer " ! -BQBOBA ->OHBQ "RVBO FP > ?RVBO QE>Q FP MRO@E>PFKD BKBODV C
QEB 0*- )KQBO@E>KDB %KBODV ->0OHBQ CLO @LKPRIMQFLK ?V BKA RPBOP FKPFAB QEB 0*- 2.

2BSFPFLK %CCB@QFSB $>QB 0*- ]
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0*- ->KR>l %KBODV !K@FII>0V 3BOSF@BP ->OHBQ /MBO>QFLKP
3B@QFLK /SBOSFBT LC %KBODV K@FII>0V 3BOSF@BP ->OHBQ
IMBO>QFLKP

-BQBOBA ->0HBQ "RVBO J>V ?B CROQEBO @I>PPFCFBA >P > 'BKBO>QFKD ->OHBQ "RVBO !
'BKBO>QFKD ->OHBQ "RVBO FP > -BQBOBA ->0OHBQ "RVBO QE>Q LTKP LO E>P @LKQO>@QR>I (
QEB LRQMRQ LC DBKBO>QFLK OBPLRO@BP QE>Q >0B @>M>?IB LC PBOSFKD QEB ->OHBQ "R\
QEB 0*- 24/ LO PBIIFKD BKBODV OBI>QBA PBOSF@BP FK QEB 0* )JKQBO@E>KDB %KBODV ->OH|
BIPBTEBOB

g 4EB P@EBARIFKD OBPMLKPF?FIFQFBP LC > -BQBOBA ->0OHBQ "RVBO >0B QL
f 3R?JFQ CLOB@>PQP LC @RPQLJBO IL>AP CLO QEB KBUQ /MBO>QFKD $>V
f 3R?JFQ B@QLKLIF@ IL>A J>K>DBJBKQ >DOBBJIBKQP QL 0*-

f 3R?JFQ "FI>QBO>1 40>KP>@QFLKP CLO ABIFSBOV TFQEFK QEB 0*- 24/ OBD>OAIBPP L
TEBQEBO QEB DBKBO>QFLK FP IL@>QBA FKPFAB LO LRQPFAB QEB 0*- 24/

Unmetered Market Buyer " IK 5KIBQBOBA ->OHBQ "RVBO FP > ->OHBQ "RVBO QE>Q FP J>HFKD
MRO@E>PBP LC BKBODV COLJ QEB 0*- )KQBO@E>KDB %KBODV ->OHBQ CLO @LKPRIJMQFLK ?
JBQBOBA BKA RPBOP LO BKA RPBOP QE>Q >OB IL@>QBA LRQPFAB QEB 0*- 24/

g 4EB P@EBARIFKD OBPMLKPF?FIFQFBP LC >K 5KJIBQBOBA ->OHBQ "RVBO >0OB QL

f 3R?JFQ LMQFLK>I OBNRBPQP QL MRO@E>PB PMB@FCFBA >JLRKQP LC BKBODV CLO
LC QEB /MBO>QFKD $>V AROFKD TEF@E FQ FKQBKAP QL MRO@E>PB COLJ QEB 0*- $:
>EB>A %KBODV ->OHBQ >ILKD TFQE $FPM>Q@E 2>QBP FB MOF@B PBKPFQFSB $BJ
"FAP >?LSB TEF@E FQ ALBP KLQ ABPFOB QL MRO@E>PB FC ABPFOBA

f ORO@E>PB > QO>KPJFPPFLK @>M>@FQV OBPBOS>QFLK FK LOABO QL OB@BFSB DB
QEB 0*- )JKQBO@E>KDB %KBODV ->0OHBQ FC QEB BKBODV FP ?BFKD ABIFSBOBA QL B}
QE>Q >OB IL@>QBA LRQPFAB QEB 0*- 24/

"V ABCFKFQFLK >Il1 ->OHBQ "RVBOP ?B@LJB ->OHBQ 3BIIBOP RMLK >MMOLS>| LC QEBFO >MMIF@>(
QEBOBCLOB @>00V QEB OBPMLKPF?FIFQFBP LC ->OHBQ 3BIIBOP LRQIFKBA ?BILT

1.2.2 Market Sellers

I ->0OHBQ 3BIIBO FP > 0*- -BJ?BO QE>Q ABJLKPQO>QBP QL 0*- QE>Q FQ JBBQP QEB PQ>KA>0OAP CLO
FPPR>K@B LC >K LOABO J>KA>QFKD QEB MOLSFPFLK LC QO>KPJFPPFLK PBOSF@B RKABO 3B@QF
&BABO>| OLTBO !@Q PR?JFQP >K >MMIF@>QFLK QL 0*- QE>Q FP >MMOLSBA FK >@@LOA>K@B QL (
MOL@BAROBP PMB@FCFBA FK 0*- ->KR>l IAJFKFPQO>QFSB 3BOSF@BP CLO QEB 0*- )KQBO@LKK
/MBO>QFKD 'DOBBJBKQ

4EB P@EBARIFKD OBPMLKPF?FIFQFBP LC > J>OHBQ PBIIBO FK@IRAB
\ 3R?JFQ ELROIV P@EBARIBP CLO 3BIC 3@EBARIBA 2BPLRO@B FK@OBJBKQP
\ 3R?JFQ > CLOB@>PQ LC QEB >S>FI>?FIFQV CLO QEB KBUQ PBSBK A>VP CLO B>@E 'BKBO>QFL

2BPLRO@B @LJJIFQQBA QL 20- LO &22

\ 3R?JFQ /CCBO $>Q> CLO 'BKBO>QFLK #>M>@FQV 2BPLRO@BP @LJIJFQQBA QL 20- LO &22 CLO

PRMMIV LC BKBODV QL QEB 0*- $>V >EB>A %KBODV ->OHBQ CLO QEB KBUQ A>V TEBQEBO 3BIC
3@EBARIBA LO 0*- P@EBARIBA
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0*- ->KR>l %KBODV !K@FII>0V 3BOSF@BP ->OHBQ /MBO>QFLKP
3B@QFLK /SBOSFBT LC %KBODV K@FII>0V 3BOSF@BP ->OHBQ
IMBO>QFLKP

\ 3R?JFQ P@EBARIBP CLO ?FI>QBO>I P>IBP QL BKQFQFBP LRQPFAB QEB 0*- 24/ COLJ TFQEFK QF
24/

\ 3R?JFQ LMQFLK>I LCCBOP CLO QEB PRMMIV LC BKBODV @>M>@FQV >KA LQEBO >K@FII>0V
%KBODV 2BPLRO@BP FKQL QEB $>V >EB>A %KBODV ->0OHBQ LO QEB 2B>| QFJB %KBODV ->OH
QEB KBUQ LMBO>QFKD A>V LKIV

1.2.3 Load Serving Entities

I ,L>A 3BOSFKD %KQFQV ,3% FP >KV BKQFQV QE>Q E>P ?BBK DO>KQBA >RQELOFQV LO E>P >K L?|
MROPR>KQ QL PQ>QB LO IL@>1 I>T OBDRI>QFLK LO CO>K@EFPB QL PBII BIB@QOF@ BKBODV QL E
>0B IL@>QBA TFQEFK QEB 0*- 24/ 'K ,3% J>V ?B > ->OHBQ "RVBO LO > ->0OHBQ 3BIIBO >P
ABP@OF?BA >?LSB

1.2.4 Curtailment Service Providers

I #ROQ>FIIBKQ 3BOSF@B 00OLSFABO FP > -BJ?BO LO 3MB@F>I -BJ?BO TEF@E >@QFKD LK ?BE>IC L
LO LKB LO JLOB LQEBO -BJ?BOP LO KLK -BJ?BOP M>0OQF@FM>QBP FK QEB 0*- JKQBO@E>KDB %KB
->0OHBQ ?V @>RPFKD > OBAR@QFLK FK ABJ>KA
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0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
3B@QFLK /SBOSFBT LC QEB 0*- %KBODV ->OHBQP

Section 2: Owerview of the PIJM Energy Markets

7BI@LJB QL QEB /SBOSFBT LC QEB 0*- %KBODV ->OHBQP PB@QFLK LC QEB 0*- ->KR>| CLO %KBOD\
IK@FII>0V 3BOSF@BP ->OHBQ /MBO>QFLKP )K QEFP PB@QFLK VLR TFIl CFKA QEB CLIILTFKD FKCL

\

IK LSBOSFBT ABP@OFMQFLK LC QEB 0*- %KBODV ->OHBQP PBB a/SBOSFBT LC 0*- %KBODV
->0OHBQPb

4EB ABCFKFQFLK LC ,L@>QFLK>| ->ODFK>| 00F@B PBB a$BCFKFQFLK LC ,L@>QFLK>| ->ODFK>
' IFPQ LC QEB %KBODV ->OHBQ "RPFKBPP 2RIBP >MMIF@>?IB QL ->OHBQ "RVBOP >KA ->OHBQ"
PBB a0*- %KBODV ->OHBQ "RPFKBPP 2RIBPb

! ABP@OFMQFLK LC QEB 0*- 2B>I QFJB ,L@>QFLK>| ->ODFK>| 00F@B @>I@RI>QFLK MOL@BPP
a2B>| QFJB ,L@>QFLK>| ->ODFK>| 00OF@B ,-0 #>I@RI>QFLKPb

I ABP@OFMQFLK LC QEB S>OFLRP 2B>| QFJB ->OHBQ #IB>0OFKD %KDFKBP QE>Q LMQFJFWB QE
MOLAR@QP LK > JFKRQB ?>PFP PBB a2B>| QFJB ->OHBQ #IB>OFKD %KDFKBPb

! ABP@OFMQFLK LC QEB 0*- 3Q>QB %PQFJ>QLO >KA FQP RPB FK 2B>| QFJB J>OHBQ /MBO>QFL
a0*- 3Q0>0B %PQFJ>QLOb

! ABP@OFMQFLK LC QEB ,L@>QFLK>I 0OF@FKD #>I@RI>QLO FK@IRAFKD FQP CRK@QFLK >KA
a,L@>QFLK>| 0OOF@FKD #>1@RI>QLO ,0#b

4EB MOL@BPP QL @>I@RI>QB ,-0P AROFKD %JBODBK@V 0OL@BAROBP PBB a4EB #>I@RI>QFI
,L@>QFLK>| ->ODFK>| 0OF@BP ,-0P $ROFKD %JBODBK@V 0OL@BAROBPb

4EB MOL@BPP QL @>1@RI>QB ,-OP AROFKD 2BPBOSB 3ELOQ>DBP PBB a4EB #>I@RI>QFLK LC
,L@>QFLK>| ->ODFK>| 0OF@BP ,-O0P $ROFKD 2BPBOSB 3ELOQ>DBPb

I ABP@OFMQFLK LC QEB 0*- 2B>l QFJB ,L@>QFLK>| ->ODFK>| 0OF@B SBOFCF@>QFLK MOL@B#
a0*- 2B>l QFJB ,L@>QFLK>I J>ODFK>| 0OOF@B 6BOFCF@>QFLK 0OL@BAROBb

| ABP@OFMQFLK LC QEB MOL@BPP QL S>IFA>QB ,L@>QFLK>| ->ODFK>| 00F@BP PBB 00F@B
6FLI>QFLKPb

| ABP@OFMQFLK LC QEB @>I@RI>QFLK LC 2>JM ,FJFQBA $BPFOBA -7E RPBA QL ABQBOJFKB TI
> RKFQ FP CLIILTFKD 0*- AFPM>Q@E FKPQOR@QFLKP PBB a#>I@RI>QFLK LC 2>JM ,FJFQBA $B
-7Eb

| ABP@OFMQFLK LC ELT ,L@>QFLK>I ->ODFK>| 00F@BP ,-0P >0B @>I@RI>QBA >KA ELT QEBV
RPBA FK J>OHBQ PBQQIBJBKQP PBB a5PB LC ,L@>QFLK>| ->ODFK>| 00F@BP FK ->OHBQ
3BQQIBJBKQPb

I ABP@OFMQFLK LC QEB >K>IVPFP MBOCLOJBA QL ABQBOJFKB BIFDF?FIFQV CLO ">I>K@FKD /!
2BPBOSBP PBB a">I>K@FKD /MBO>QFKD 2BPBOSB #LPQ K>IVPFPb

' ABP@OFMQFLK LC TEBK > ->UFJRJ 'BKBO>QFLK 7>OKFKD @>K ?B FPPRBA FK QEB $>V >EB>A
->0OHBQ PBB a->UFJRJ %JBODBK@V 'BKBO>QFLK FK $>V >EB>A ->OHBQb

I ABP@OFMQFLK LC TEBK > -FKFJRJ 'BKBO>QFLK 7>0OKFKD @>K ?B FPPRBA FK QEB $>V >EB>A
->0OHBQ PBB a-FKFJRJ #>M>@FQV %JBODBK@V 'BKBO>QFLK FK $>V >EB>A ->OHBQb
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0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
3B@QFLK /SBOSFBT LC QEB 0*- %KBODV ->OHBQP

\ TABP@OFMQFLK LC ELT 40>KPJFPPFLK #LKPQO>FKQ 0BK>IQV &>@QLOP >0OB RPBA FK ->OHB(
%KDFKBP PBB a!lMMIVFKD 40>KPJFPPFLK #LKPQO>FKQ 0BK>IQV &>@QLOP FK ->OHBQ #IB>OF
%KDFKBPb

\ TABP@OFMQFLK LC QEB MOL@BPP QL >MMIV >@QFSB PQ>?FIFQV IFJFQ>QFLKP FIM>@QFKD
OBPLRO@BP PBB a!MMIVFKD 3Q>?FIFQV ,FJFQP FK QEB ->OHBQ #IB>OFKD %KDFKBb

\ 'ABP@OFMQFLK LC QEB MOL@BPP CLO OBSFBTFKD >KA RMA>QFKD )KQBOC>@B 0OF@BP PE
OOF@BP

2.1 Owerview of PJM Energy Markets

4EB 0*- %KBODV ->OHBQP @LKPFPQP LC QTL J>OHBQP > $>V >EB>A ->OHBQ >KA > 2B>| QFJB

">I>K@FKD ->OHBQ )K DBKBO>I ?LQE J>OHBQP CLIILT > QTL PQBM MOL@BPP QL MBOCLOJ AFPM>
MOF@FKD LC QEB PVPQBJ &FOPQ PB@ROFQV @LKPQO>FKBA B@LKLIF@ AFPM>Q@E LC QEB PV
OBCBOOBA QL >P QEB AFPM>Q@E ORK 3B@LKA QEB @>I@RI>QFLK LC ,L@>QFLK>| ->ODFK>| 00F
MBOCLOJBA PBM>0>QBIV >KA PR?PBNRBKQ QL QEB AFPM>Q@E ORK OBCBOOBA QL >P QEB MOF(
L?GB@QFSB LC ?LQE QEB AFPM>Q@E ORK >KA QEB MOF@FKD ORK FP QL PBOSB IL>A >KA JBBQ O
OBNRFOBJBKQP >Q QEB IB>PQ @LPQ TEFIB BS>IR>QFKD QEB P>JB QO>KPJFPPFLK @LKPQO>FKQF

)K QEB MOF@FKD ORK ELTBSBO )KQBDBO 2BI>U>QFLK FP MBOCLOJBA QL >IILT %IFDF?IB &>PQ 3
2BPLRO@BP QE>Q >0B LKIFKB FK QEB AFPM>Q@E ORK QL PBQ MOF@B >P TBII >P QL FK@LOMLO:
>SPPL@F>QBA @LJIFQIBKQ @LPQP )KQBDBO 2BI>U>QFLK >IILTP %IFDF?IB &PQ 3Q>0Q 2BPLRO@!
DBKBO>IIV AL KLQ E>SB TFAB AFPM>Q@E>?IB O>KDBP QL ?B CRIIV AFPM>Q@E>?IB ?BQTBBK WBOI
%@LKLIF@ ->UFJRJ 2BPLRO@BP @>KKLQ ?B @LJIFQQBA FK QEB MOF@FKD ORK FC QEBV TBOB |
@LJIJFQQBA FK QEB AFPM>Q@E ORK 4EFP FK QROK >IILTP QEB LMQFJFW>QFLK MOL?IBJ FK QEB N
RPB > CO>@QFLK LC > @LJJFQQBA %IFDF?IB &>PQ 3Q>0Q 2BPLRO@BAP LRQMRQ FK@IRAFKD >K
QE>K QEB OBPLRO@BdP LCCBOBA B@LKLIF@ JFKFJRJ LRQMRQ FK QEB ABQBOJFK>QFLK LC ,L@:
->ODFK>| 00F@BP

2.1.1 Fast-Start Capable Resources

&>PQ 3Q>0Q 2BPLRO@BP >0OB DBKBO>QFLK LO %@LKLIJF@ ,L>A 2BPMLKPB 0>0QF@FM>KQ 2BPLR
>0B @>M>?IB LC LMBO>QFKD TFQE > KLQFCF@>QFLK QFJB MIRP PQ>0QRM QFJB LC LKB ELRO LO
-FKFJRJ 2RK 4FJB LC LKB ELRO LO IBPP LO JFKFJRJ ALTK QFJB LC LKB ELRO LO IBPP 4EB
CLILTFKD RKFQ QVMBP >0B ABBJBA @>M>?IB LC LMBO>QFKD >P &>PQ 3Q>0Q 2BPLRO@BP ?V AB(

&RBI #BIIP
#4P
$FBPBIP
(VAOL
">QQBOV
3LI>0
>KACFII

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

\ 7FKA
\ (V?OFA 2BPLRO@B
\ %@LKLIF@ ,L>A 2BPMLKPB

2.1.2 Fast-Start Capable Adjustment Process

4EB ->OHBQ 3BIIBO LC > OBPLRO@B KLQ @LKPFABOBA > &>PQ 3Q>0Q 2BPLRO@B J>V PBBH >MMO
@LKPFABOBA > &>PQ 3Q>0Q 2BPLRO@B ?V PR?JFQQFKD > TOFQQBK OBNRBPQ QL 0*- >KA QEB ->(
-LKFQLOFKD 5KFQ --5 4EB OBNRBPQ JRPQ FK@IRAB AL@RJIBKQ>QFLK QL PRMMLOQ QEB OBPLRC
@>M>?FIFQV LC LMBO>QFKD TFQE > KLQFCF@>QFLK QFJB MIRP PQ>0OQRM QFJB LC LKB ELRO LO |
-FKFJRJ 2RK 4FJB LC LKB ELRO LO IBPP LO -FKFJRJ $LTK 4FJB LC LKB ELRO LO IBPP ?>PBA LK FQP
LMBO>QFKD @E>0>@QBOFPQF@P PR@E >P EFPQLOF@>| LMBO>QFKD A>Q> PELTFKD QEB >?FIF(
RMLK >K ELROdP KLQF@B

0*- QEB ->OHBQ 3BIIBO >KA QEB --5 TFIl OBSFBT QEB FKCLOJ>QFLK >KA AL@RJBKQ>QFLK FK PRMI
LC QEB OBNRBPQ FK >K LMBK >KA QO>KPM>0BKQ J>KKBO ->OHBQ 3BIIBOP JRPQ PR?JFQ QEB OBI
PRMMLOQFKD AL@RJIBKQ>QFLK ?V IMOFI  0* TFIl ABQBOJFKB TFQE QEB >ASF@B >KA FKMRQ LC
--5 TEBQEBO QEB OBPLRO@B TFII ?B @LKPFABOBA &>PQ 3Q>0Q @>M>?IB >KA MOLSFAB TOFQQB!
KLQFCF@>QFLK QL QEB ->OHBQ 3BIIBO LC QEB ABQBOJFK>QFLK KL I>QBO QE>K ->V )C QEB OBN
DO>KQBA QEB OBPLRO@B TFIl ?B @LKPFABOBA > &>PQ 3Q>0Q 2BPLRO@B >P LC *RKB LC QE>Q (
VB>0 )C QEB OBNRBPQ FP ABKFBA 0* TFIl FK@IRAB > TOFQQBK BUMI>K>QFLK CLO QEB ABKF>| 2
NRBPQFLKP J>V ?B PR?JFQQBA ?V ->0OHBQ 0>0QF@FM>KQP QL &>PQ3Q>0Q#>M>?IB MGJ @LJ

)C > &>PQ 3Q>0Q 2BPLRO@B MBOPFPQBKQIV C>FIP QL MOLSFAB BKBODV LO IL>A OBAR@QFLK @l
OBNRFOBA LCCBO M>0>JBQBOP ABCFKBA FK 3B@QFLK  0*- J>V ABBJ FK @LKPRIQ>QFLK TFQE (
--5 QE>Q QEB OBPLRO@B FP KL ILKDBO @LKPFABOBA > &>PQ 3Q>0Q 2BPLRO@B )K QE>Q BSBKQ

KLQFCF@>QFLK FK@IRAFKD > TOFQQBK BUMI>K>QFLK TFIl ?B MOLSFABA ?V 0*- QL QEB ->OHBQ 3
OBPLRO@B J>V OBD>FK &>PQ 3Q>0Q 2BPLRO@B PQ>QRP ?>PBA LK QEB >AGRPQJBKQ MOL@BPP

>?L.SB

2.1.3 Eligible Fast-Start Resources
1 &>PQ 3Q>0Q 2BPLRO@B PE>Il ?B >K %IFDF?IB &>PQ 3Q>0Q 2BPLRO@B TEBK QEB CLIILTFKD >MMI

I DBKBO>QFLK OBPLRO@B FP @LJIFQQBA LK >K LCCBO TFQE > KLQFCF@>QFLK QFJB MIRP P(
LKB ELRO LO IBPP >KA > -FKFJRJ 2RK 4FJB LC LKB ELRO LO IBPP

IK %@LKLIF@ ,L>A 2BPMLKPB 0>0QF@FM>KQ OBPLRO@B FP @LJIFQQBA 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 P@EBARIBA CLO %KBODV FK > DFSBK FKQBOS>I

2 I MRJMBA PQLO>DB EVAOLMLTBO RKFQ P@EBARIBA ?V 0*- MROPR>KQ QL QEB EVAOL
LMQFJFW>QFLK QLLI FK QEB $>V >EB>A %KBODV ->0OHBQ

@ ! MPBRAL QFBA OBPLRO@B QE>Q ALBP KLQ MOLSFAB >Il LC QEBFO LRQMRQ QL 0* LO
A | AVK>JF@>IIV P@EBARIBA OBPLRO@B
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0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
3B@QFLK /SBOSFBT LC QEB 0*- %KBODV ->OHBQP

IKIV %IFDF?IB &>PQ 3Q>0Q 2BPLRO@BP PE>I| E>SB )KQBDBO 2BI>U>QFLK >MMIFBA FK QEB @>I@R
L@>QFLK>| ->ODFK>I 0OF@BP FK QEB MOF@FKD ORK

2.1.4 Day-ahead Energy Market

4EB $>V >EB>A %KBODV ->OHBQ FP > CLOT>0A J>0OHBQ FK TEF@E ELROIV @IB>0OFKD MOF@BP >0
@>I@RI>QBA CLO B>@E ELRO LC QEB KBUQ LMBO>QFKD A>V ?>PBA LK DBKBO>QFLK LCCBOP ABJ
FK@OBJBKQ LCCBOP AB@OBJBKQ ?FAP >KA ?FI>QBO>I QO>KP>@QFLK P@EBARIBP PR?JFQQBA F
>EB>A %KBODYV ->0OHBQ

4EB $>V >EB>A %KBODV ->OHBQ BK>?IBP M>0QF@FM>KQP QL MRO@E>PB >KA PBII BKBODV >Q ?F
>EB>A ,-OP

\ )Q >IPL >IILTP QO>KPJFPPFLK @RPQLJBOP QL P@EBARIB ?FI>QBO>| QO>KP>@QFLKP >Q ?FKA
>EB>A @LKDBPQFLK @E>ODBP ?>PBA LK QEB AFCCBOBK@BP FK QEB #LKDBPQFLK 00OF@BP *
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 MO
PBKPFQFSB ABJ>KA CLO QEB >JLRKQ LC ABJ>KA QE>Q QEBV TFPE QL IL@H FK >Q $>V >EB>A |

\ KV DBKBO>QLO QE>Q FP > 0% DBKBO>QFLK @>M>@FQV OBPLRO@B QE>Q E>P > 2BIF>?FIFQV
-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 R
ARB QL LRQ>DB /QEBO DBKBO>QLOP E>SB QEB LMQFLK QL ?FA FKQL QEB $>V >EB>A %KBOD\

\ 40>KPJFPPFLK @RPQLJBOP J>V PR?JFQ CFUBA AFPM>Q@E>?IB LO cRM QLd @LKDBPQFLK ?F
QO>KP>@QFLK P@EBARIBP FKQL QEB $>V >EB>A %KBODV ->OHBQ >KA J>V PMB@FCV TEBQE!
>OB TFIIFKD QL M>V @LKDBPQFLK @E>ODBP LO TFPE QL ?B @ROQ>FIBA FC @LKDBPQFLK L@
2B>| QFJB %KBODV ->0OHBQ

\ #ROQ>FIJBKQ 3BOSF@B 0OLSFABOP #30P J>V PR?JFQ ABJ>KA OBAR@QFLK ?FAP

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

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

2.1.5 Real-time Energy Market

4EB 2B>| QFJB %KBODV ->OHBQ RPBP QEB 2B>| QFJB 3B@ROFQV #LKPQO>FKBA %@LKLIF@ $FPM:
3#%$ MOLDO>J HKLTK >P QEB AFPM>Q@E ORK QL ABQBOJFKB QEB IB>PQ @LPQ PLIRQFLK QL ?>|
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0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
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PRMMIV >KA ABJ>KA 4EB AFPM>Q@E ORK @LKPFABOP OBPLRO@B LCCBOP CLOB@>PQBA PVPQE
>KA LQEBO FKMRQP FK FQP @>I@RI>QFLKP &LO JLOB FKCLOJ>QFLK OBD>OAFKD QEB 24 3#%$ MC
MIB>PB OBCBO QL 3B@QFLK LC QEFP ->KR>| 'BKBO>QLOP >KA $BJ>KA 2BPLRO@BP J>V >IQBO Q
?FAP CLO RPB FK QEB 2B>| QFJB %KBODV ->OHBQ >P ABCFKBA FK 3B@QFLK LC QEFP ->KR>| ARC
CLIILTFKD MBOFLAP

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

\ 3Q>0QFKD>Q  QVMF@>IIV >CQBO QEB 2BIF>?FIFQV IPPBPPJBKQ >KA #LJIJFQIBKQ 2I# 2RK
@LIMIBQBA >KA RM QL PFUQV CFSB  JFKRQBP MOFLO QL QEB PQ>0Q LC QEB LMBO>QFKD |

2B>| QFJB ,-0P >KA 2BDRI>QFLK >KA 2BPBOSB #IB>OFKD 00F@BP >0B @>I@RI>QBA BSBOV CFSB
JFKRQBP ?V QEB ,L@>QFLK>| 00F@B #>I@RI>QLO ,0# MOLDO>J FK > MOL@BPP OBCBOOBA QL >P
MOF@FKD ORK >KA >OB ?>PBA LK CLOB@>PQBA PVPQBJ @LKAFQFLKP >KA QEB I>QBPQ >MMOLSI
MOLDO>J PLIRQFLK &LO JLOB FKCLOJ>QFLK OBD>OAFKD ,0# 2B> QFJB ,-OP >KA 2BDRI>QFLK >KA
2BPBOSB #IB>OFKD 00F@BP OBCBO QL 3B@QFLK LC QEFP ->KR>

4EB ?>I>K@FKD PBQQIBJBKQ FP @>I@RI>QBA CLO B>@E 2B>| QFJB 3BQQIBJBKQ )KQBOS>| CFSB
FKQBOS>| ?>PBA LK >@QR>I CFSB  JFKRQB 2BSBKRB $>Q> CLO 3BQQIBJBKQ -7 NR>KQFQV ABSF:
COLJ $>V >EB>A P@EBARIBA NR>KQFQFBP OBPRIQFKD COLJ QEB AFPM>Q@E ORK >KA LK QEB >MI
2B>| QFJB MOF@BP OBPRIQFKD COLJ QEB MOF@FKD ORK

2.2 Definition of Locational Mar ginal Price

L@>QFLK>I| ->ODFK>| 00F@B ,-0 FP ABCFKBA >P QEB J>ODFK>| MOF@B CLO BKBODV >Q QEB IL@:
TEBOB QEB BKBODV FP ABIFSBOBA LO OB@BFSBA >KA FP ?>PBA LK CLOB@>PQBA PVPQBJ @LKAF
I>QBPQ >MMOLSBA 2B>| QFJB PB@ROFQV @LKPQO>FKBA B@LKLIF@ AFPM>Q@E MOLDO>J PLIRQ
BUMOBPPBA FK ALII>OP MBO JBD>T>QQ ELRO -7E ,-0 FP > MOF@FKD >MMOL>@E QE>Q >AAOBPF
40>KPJFPPFLK 3VPQBJ @LKDBPQFLK >KA ILPP @LPQP >P TBIl >P BKBODV @LPQP 4EBOBCLOB B>
J>OHBQ BKBODV @RPQLJBO M>VP >K BKBODV MOF@B QE>Q FK@IRABP QEB CRII J>ODFK>| @LPQ
>K FK@OBJBKQ LC BKBODV QL QEB MRO@E>PBOdP IL@>QFLK

\ 7EBK QEBOB FP QO>KPJFPPFLK @LKDBPQFLK FK 0*- QEB 0*- AFPM>Q@EBO AFPM>Q@EBP LKI
JLOB LC QEB DBKBO>QFKD RKFQP LRQ LC B@LKLIJF@ JBOFQ LOABO QL HBBM QO>KPJFPPFLK
IFJFQP 4EBOB J>V ?B J>KV OBPLRO@BP QE>Q >0B AFPM>Q@EBA QL OBIFBSB QEB @LKDBPQ
-0 OBCIB@QP QEB @LPQ LC OB AFPM>Q@E CLO LRQ LC JBOFQ OBPLRO@BP >KA @LPQ LC AE
QL QE>Q IL@>QFLK

\ ,-OP >0B @>I@RI>QBA >Q >l FKGB@QFLKP TFQEAO>T>IP %(6P KLJFK>I SLIQ>DBLC +6 >KA
>?LSB )KQBOC>@BP >KA S>OFLRP >DDOBD>QFLKP LC QEBPB MLFKQP

\ ,-OP >0B @>I@RI>QBA FK ?LQE QEB 2B>| QFJB %KBODV ->OHBQ >KA $>V >EB>A %KBODV ->OHE

g 4EB $>V >EB>A ,-0 FP @>I@RI>QBA ?>PBA LK QEB PB@ROFQV @LKPQO>FKBA B@LKLIF@
AFPM>Q@E CLO QEB $>V >EB>A ->OHBQ >P ABP@OF?BA FK 3B@QFLK  LC QEFP ->KR>l
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g 4EB 2B> QFJB ,-0 FP @>I@RI>QBA ?>PBA LK QEB >MMOLSBA PB@ROFQV @LKPQO>FKBA
B@LKLIF@ AFPM>Q@E PLIRQFLK CLO QEB Q>0DBQ AFPM>Q@E FKQBOS>| >P ABP@OF?E
LC QEFP ->KR>!

\ 4EB ,-0 @>I@RI>QFLK ABQBOJFKBP QEB CRII J>ODFK>| @LPQ LC PBOSFKD >K FK@OBJBKQ LC
B>@E ?RP COLJ B>@E OBPLRO@B >PPL@F>QBA TFQE >K BIFDF?IB BKBODV LCCBO >P QEB PR
PBM>0>QB @LIMLKBKQP LC ,-0 )K MBOCLOJFKD QEFP ,-0 @>I@RI>QFLK QEB @LPQ LC PBO
FK@OBJBKQ LC IL>A >Q B>@E ?RP COLJ B>@E OBPLRO@B >PPL@F>QBA TFQE >K BIFDF?IB BK
FP @>@RI>QBA >P QEB PRJ LC QEB CLIILTFKD QEOBB @LIMLKBKQP LC ,L@>QFLK>| ->ODFK>

g 3VPQBJ %KBODV 00F@B " 4EFP FP QEB MOF@B >Q TEF@E QEB ->OHBQ 3BIIBO E>P LCCB(
PRMMIV >K >AAFQFLK>| FK@OBJBKQ LC BKBODV COLJ > DBKBO>QFLK OBPLRO@B LO AB(
FK@OBJBKQ LC BKBODV ?BFKD @LKPRJBA ?V > $BJ>KA 2BPLRO@B 4EB 3VPQBJ %KBODV
0OF@B J>V FK@IRAB > MLOQFLK LC QEB ABCFKBA OBPBOSB MBK>IQV C>@QLOP PELRIA'
PELOQ>DB BUFPQ

g #LKDBPQFLK 0OF@B " 4EFP FP QEB BCCB@Q LK QO>KPJFPPFLK @LKDBPQFLK @LPQP TE
MLPFQFSB LO KBD>QFSB >PPL@F>QBA TFQE FK@OB>PFKD QEB LRQMRQ LC > DBKBO>Q
AB@OB>PFKD QEB @LKPRIMQFLK ?V > $BJ>KA 2BPLRO@B ?>PBA LK QEB BCCB@Q LC
FK@OB>PBA DBKBO>QFLK COLJ LO @LKPRIMQFLK ?V QEB OBPLRO@B LK QO>KPJFPPFLF
IL>AFKDP 'P CROQEBO ABP@OF?BA FK 3B@QFLK  LC QEFP ->KR>| QEB #LKDBPQFLK 0C
PBQ QL QEB PMB@FCFBA QO>KPJFPPFLK @LKPQO>FKQ MBK>IQV C>@QLO FK QEB BSBK(
@LKPQO>FKQ @>KKLQ ?B @LKQOLIIBA ?BILT QEB MBK>IQV C>@QLO S>IRB 4EB #LKDBPQ
J>V FK@IRAB > MLOQFLK LC QEB ABCFKBA OBPBOSB MBK>IQV C>@QLOP PELRIA > OBPB(
PELOQ>DB BUFPQ

g ,LPP OOF@B " 4EFP FP QEB BCCB@Q LK QO>KPJFPPFLK ILPP @LPQP TEBQEBO MLPFQFSE
KBD>QFSB >PPL@F>QBA TFQE FK@OB>PFKD QEB LRQMRQ LC > DBKBO>QFLK OBPLRO@
AB@OB>PFKD QEB @LKPRIMQFLK ?V > $BJ>KA 2BPLRO@B ?>PBA LK QEB BCCB@Q LC
FK@OB>PBA DBKBO>QFLK COLJ LO @LKPRIMQFLK ?V QEB OBPLRO@B LK QO>KPJFPPFLF

\ 4EB BKBODV LCCBO LO LCCBOP QE>Q @>K PBOSB >K >AAFQFLK>I FK@OBJBKQ LC IL>A >Q > ?|
ILTBPQ @LPQ @>I@RI>QBA FK QEFP J>KKBO PE>Il ABQBOJFKB QEB ,L@>QFLK>| ->ODFK>| 00|
2RP

&LO CRII ABQ>FIP LK ELT ,-OP >OB RQFIFWBA FK ->OHBQP 3BQQIBJBKQP MIB>PB OBCBO QL ->KR>|
/MBO>QFKD !DOBBJBKQ @ @LRKQFKD

2.3 Enegy Market Business Rules

2.3.1 Bidding & Operations Time Line
4EB $>V >EB>A P@EBARIFKD ?FAAFKD QFJBIFKB CLO 0*- %KBODV ->OHBQP @LKPFPQP LC QEB CLI
QFJB CO>JBP

\ 11:00 N $>V >EB>A ->OHBQ ?FA MBOFLA @ILPBP !ll ?FAP >KA LCCBOP JRPQ ?B PR?JFQQBA QL
0*- 1Q  0* ?BDFKP QL ORK QEB $>V >EB>A ->OHBQ #IB>OFKD %KDFKB QL ABQBOJFKB QEB
ELROIV @LJIFQJIBKQ P@EBARIBP >KA QEB ,-OP CLO QEB $>V >EB>A ->OHBQ 4EB $>V >EB>A
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@IB>OFKD OBPRIQP FK QEB OBPLRO@B @LJJFQJBKQ MOLCFIB QE>Q P>QFPCFBP QEB CFUBA
MOF@B PBKPFQFSB ABJ>KA ?FAP @IB>0OBA ABJ>KA OBAR@QFLK ?FAP >KA 0*- $>V >EB>A
2BPBOSB L?GB@QFSBP TEFIB JFKFJFWFKD QEB QLQ>I MOLAR@QFLK @LPQ PR?GB@Q QL @
IFJFQ>QFLKP CLO BKBODV >KA OBPBOSBP 4EFP @LJJFQJBKQ >K>IVPFP >IPL FK@IRABP BUQ
?FI>QBO>I QO>KP>@QFLK P@EBARIBP >KA BUQBOK>| OBPLRO@B LCCBOP FKQL QEB 0*- $>V >
->OHBQ

\" Prior to 13:30 ® 0% MLPQP QEB $>V >EB>A ELROIV P@EBARIBP >KA ,-OP FK QEB ->OHBQP
'>QBT>V 3VPQBJ 0*- >IPL J>HBP QEBPB OBPRIQP >S>FI>?IB FK ALTKIL>A>?IB CFIBP SF> QEB
->OHBQP '>QBT>V 3VPQBJ LO > ABAF@>QBA @LJJRKF@>QFLK IFKH

\ After Day-ahead Results posting up until 14:15 N 0*- LMBKP QEB 2B>| QFJB %KBODV
->0OHBQ LCCBO MBOFLA $ROFKD QEFP QFJB J>OHBQ M>0QF@FM>KQP @>K PR?JFQ OBSFPB,
LCCBOP (LTBSBO FC QEB J>OHBQ M>0OQF@FM>KQ PBIC P@EBARIBA QEBFO RKFQ FK QEB $>\
QEBV @>KKLQ @E>KDB QEB RKFQ PQ>QRP QL B@LKLIJF@ FK QEB OB?FA MBOFLA

\ 14:15 b The Real-time Energy Market offer period closed. = 0*- MBOCLOJP > PB@LKA
OBPLRO@B @LJIFQJBKQ HKLTK >P QEB 2BIF>?FIFQV !PPBPPJBKQ >KA #LJJFQJBKQ 2!# 2RK
TEF@QE FK@IRABP QEB RMA>QBA LCCBOP RMA>QBA OBPLRO@B >S>FI>?FIFQV FKCLOJ>QFLK
0*- IL>A CLOB@>PQ FKCLOJ>QFLK >KA IL>A CLOB@>PQ ABSF>QFLK 4EB CL@RP LC QEFP @LJ.
OBIF>?FIFQV >KA QEB L?GB@QFSB FP QL JFKFJFWB PQ>0QRM >KA KL IL>A @LPQP CLO >KV >/
OBPLRO@BP QE>Q >0OB @LJIJFQQBA

\ 14:15 - Operating Day N 0*- J>V MBOCLOJ >AAFQFLK>| OBPLRO@B @LJJFQJBKQ ORKP >P
KB@BPP>0V ?>PBA LK RMA>QBA 0*- IL>A CLOB@>PQP >KA RMA>QBA OBPLRO@B >S>FI>?FIFC
FKCLOJ>QFLK 0*- PBKAP LRQ FKAFSFAR>| DBKBO>QFLK P@EBARIBP RMA>QBP QL PMB@FCF
LTKBOP LKIV >P OBNRFOBA

g 0* TFIl Q>0ODBQ FKQO> A>V OBPLRO@B @LJJFQJIBKQ ORKP QL ?B @LJIBKPRO>QB TFQE (
QEOBB BUFPQFKD FKQO> A>V .1%3" D>P KLIFK>QFLK @V@IB AB>AIFKBP 3B@QFLK
MOLSFABP ABQ>FIP LK QEB QFJFKD LC QEBPB FKQO> A>V RKFQ @LJIFQJBKQP

\ 18:30 - Operating Day B 3Q>0QFKD>Q  QVMF@>IIV >CQBO QEB 2BIF>?FIFQV !PPBPPJBKQ >K
#LJIFQIBKQ 2RK @LIMIBQBP >KA RM QL PFUQV CFSB  JFKRQBP MOFLO QL QEB LMBO>QFKI
OBSFPBA OBPLRO@B LCCBOP J>V ?B PR?JFQQBA QL 0*-

2.3.2 Market Buyers
4EB CLIILTFKD ?RPFKBPP ORIBP >MMIV QL ->OHBQ "RVBOP

\ 5M QL @LKDBPQFLK ?FAP FK@OBJBKQ LCCBOP >KA AB@OBJBKQ ?FAP PE>Il 7B PRMMLOQBA
$>V >EB>A ->OHBQ LKIV

\ 1->0HBQ "RVBO QE>Q FP KLQ >K ,3% LO MRO@E>PFKD LK ?BE>IC LC >K ,3% FP KLQ OBNRFOB/
MRO@E>PB QO>KPJFPPFLK PBOSF@B CLO MRO@E>PBP COLJ QEB 0*- ->OHBQ QL @LSBO ABS
FQP P>IBP FK QEB $>V >EB>A ->OHBQ

\ )C > ->0OHBQ "RVBO PR?JFQP KL $>V >EB>A ?FA FKCLOJ>QFLK QEBK > WBOL -7 NR>KQFQV FP
>PPRJBA

\ 0>O0QF@FM>KQP @>K PR?JFQ 02% #ROSBP MBO ?RPFKBPP ORIBP FK 3BB@QFLK LC QEFP ->KF

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



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

2.3.2.1 Fixed and Price Sensitive Demand Bid Business Rules

\

4EB IFPQ LC QO>KPJFPPFLK WLKBP >DDOBD>QBP >KA PFKDIB ?RPBP >Q TEF@E ABJ>KA ?FAF
>@@BMQBA FP ABCFKBA ?V 0*-

%>@E ->OHBQ 0>0QF@FM>KQ P MOLCFIB TEF@E FP ABCFKBA ?V 0*- PE>Il PMB@FCV QEB QC
WLKBP LO >DDOBD>QBP CLO TEF@E QE>Q M>0QF@FM>KQ FP BIFDF?IB QL PR?JFQ ABJ>KA ?F

->OHBQ "RVBOP J>V PR?JFQ ELROIV ABJ>KA NR>KQFQFBP CLO TEF@E FQ @LJIFQP QL MRO@
BKBODV >Q $>V >EB>A MOF@BP CLO @LKPRIMQFLK FK QEB KBUQ /MBO>QFKD $>V 1R>KQFQ!
PMB@FCV -7 NR>KQFQV >KA IL@>QFLK QO>KPJFPPFLK WLKB >DDOBD>QB LO PFKDIB ?RP

$BJ>KA ?FAP >0OB >PPRJBA QL BU@IRAB ILPPBP QO>KPJFPPFLK WLKB ILPPBP >KA PE>OB LC
H6 ILPPBP

O0OF@B PBKPFQFSB ABJ>KA ?FAP PE>Il PMB@FCV -7 NR>KQFQV IL@>QFLK QO>KPJFPPFLK W
>DDOBD>QB LO PFKDIB ?RP >KA QEB MOF@B >Q TEF@E QEB ABJ>KA PE>Il ?B @ROQ>FIBA

OOF@B PBKPFQFSB ABJ>KA ?FAP >0OB >@@BMQBA FK PFKDIB ?FA ?IL@HP LKIV /KB -BD>T>C
MLFKQ TFQE > @LOOBPMLKAFKD MOF@B MLFKQ LKIV

OOF@B PBKPFQFSB ABJ>KA ?FAP J>V ?B PR?JFQQBA TFQE > ?FA MOF@B LC KL DOB>QBO QE>
-7E MIRP QEB PRJ LC QEB >MMIF@>?1B 00FJ>0V 2BPBOSB >KA 3VK@QEOLKFWBA 2BPBOSB 0BK
&>@QLOP COLJ QEB CFOPQ PQBM LC QEB ABJ>KA @ROSB KLQ QL BU@BBA -TE

0*- PE>II >MMIV $BJ>KA "FA P@OBBKFKD QL >Il $BJ>KA "FAP PR?JFQQBA FK QEB $>V >EB>A
%KBODV ->OHBQ CLO B>@E ,3% PBM>0>QBIV ?V :LKB 0*- >RQLJ>QF@>IIV OBGB@QP > ,3%dP
$BI>KA "FAP FC QEB QLQ>! -7 SLIRJB LC PR@E ?FAP BU@BBAP QEB ,3%dP $BJ>KA "FA IFJFQ CL
>KV ELRO FK PR@E /MBO>QFKD $>V

/K> A>FIV ?>PFP 0*- RMA>QBP >KA MLPQP B>@E ,3%dP $BJ>KA "FA ,FJFQ FK B>@E >MMIF@>?I
'‘LKB 3R@E $BJ>KA "FA ,FIJFQ >MMIFBP QL >Il $BJ>KA "FAP PR?JFQQBA ?V QE>Q ,3% CLO B>@E
CRQROB /MBO>QFKD $>V CLO TEF@E FQ PR?JFQP ?FAP

4EB $BJ>KA "FA ,FJFQ FP @>I@RI>QBA RPFKD QEB CLIILTFKD BNR>QFLK
Demand Bid Limit

greater of Zonal Peak Demand Reference Point or Zonal Peak Demand Reference Point MW

Where:

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



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

Zonal Peak Demand Reference Point CLO B>@E :LKB QEB MOLAR@Q LC > ,3%dP
2B@BKQ ,L>A 3E>0B JRIQFMIFBA ?V ?
0B>H $>FIV ,L>A &LOB@>PQ

LSEOs Recent Load Share FP QEB ,3%dP EFDEBPQ PE>OB LC .BQTLOH
,L>A FK B>@E :LKB CLO >KV ELRO LSBO QEB
MOBSFLRP PBSBK /MBO>QFKD $>VP

Peak Daily Load Forecast FP 0*-dP EFDEBPQ >S>FI>?IB MB>H IL>A
CLOB@>PQ CLO B>@E >MMIF@>?IB :LKB QE>Q FP
@>1@RI>QBA LK > A>FIV ?>PFP

\ 0% J>V >IILT > ,3% QL PR?JFQ ?FAP FK BU@BPP LC FQP $BJ>KA "FA ,FJFQ TEBK
@FO@RJIPQ>K@BP BUFPQ QE>Q @>RPB LO >0B OB>PLK>?IV BUMB@QBA QL @>RPB > ,3%dP
QL BU@BBA FQP $BJ>KA "FA ,FJFQ LK > DFSBK /MBO>QFKD $>V %U>JMIBP LC PR@E
@FO@RJIPQ>K@BP FK@IRAB ?RQ >0OB KLQ IFJFQBA QL @E>KDBP FK IL>A @LJIJFQJBKQP ARB
PMLKPLOBA >R@QFLKP JBODBOP >KA >@NRFPFQFLKP ?BQTBBK 0*- -BJ?BOP >KA P>IBP >KA
AFSBPQFQROBP ?BQTBBK 0*- -BJ?BOP

\ 1,3% TELPB $BJ>KA "FAP >0OB OBGB@QBA >P > OBPRIQ LC $BJ>KA "FA P@OBBKFKD J>V @E>KL
QEB $BJ>KA "FAP QL OBAR@B QEB QLQ>| JBD>T>QQ SLIRJB QL > IBSBI QE>Q ALBP KLQ BU@BE
$BJ>KA "FA ,FIJFQ 2B PR?JFPPFLKP JRPQ L@@RO MOFLO QL ->OHBQ @ILPFKD CLO QEB /MBO>
>V

\ 0OF@B PBKPFQFSB ABJ>KA @>K PBQ ,-0 FK QEB $>V >EB>A ->OHBQ

2.3.2.2 Increment and Decrement (Virtual) Bid Business Rules

\ ->OHBQ "RVBOP >KA ->OHBQ 3BIIBOP J>V PR?JFQ FK@OBJBKQ LCCBOP LO AB@OBJBKQ ?FAP :
ER? KLAB >Q TEF@E MEVPF@>| DBKBO>QFLK LO IL>A FP PBQQIBA 2BPFAR>| -BQBOBA ,L>AKL
FKQBOC>@B MLFKQ KLQ ABP@OF?BA FK 4>0FCC !QQ>@EJBKQ + ' IMMBKAFU 3B@QFLK ! ?
BIFDF?IB ?FAAFKD IL@>QFLKP >OBMIFOBATQ MGJ @LJ J>OHBOP >KA LMBO>QFLKP
BKBODV >PMU

\ %KBODV J>OHBQ QO>KP>@QFLKP BU@BMQ DBKBO>QFLK OBPLRO@B LCCBOP >KA MOF@B F
?FAP J>V ?B PR?JFQQBA TFQE >K BKBODV ?FA LCCBO MOF@B LC KL DOB>QBO QE>K -TE

\ 0* J>V OBNRFOB QE>Q > ->OHBQ 0>0QF@FM>KQ PE>Il KLQ PR?JFQ FK BU@BPP LC  SFOQR>
LCCBO PBDJBKQP FK QEB $>V >EB>A %KBODV ->OHBQ TEBK 0*- ABQBOJFKBP QE>Q PR@E IFJ
OBNRFOBA QL >SLFA LO JFQFD>QB PFDKFCF@>KQ PVPQBJ MBOCLOJ>K@B MOL?IBJP OBI>QB
SLIRJB LC SFOQR>| ?FAP

2BSFPFLK %CCB@QFSB $>QB 0*- ]
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0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
3B@QFLK /SBOSFBT LC QEB 0*- %KBODV ->OHBQP

2.3.2.3 Up-to Congestion Transaction Business Rules

\ ¢5M QLd @LKDBPQFLK ?FAP PE>Il ?B KL DOB>QBO QE>K -7E >KA KL IBPP QE>K  -7E
IKV ¢5M QLd @LKDBPQFLK QO>KP>@QFLK QE>Q ?FAP EFDEBO QE>K -7E LO IBPP QE>K  -7E
TFIl 7B OBGB@QBA

\ 0* TFIl J>FKQ>FK >K RM QL A>QB IFPQ LC PLRO@B PFKH @LJ?FK>QFLKP QE>Q TFIl ?B >S>FI>?
c5M QLc @LKDBPQFLK ?FAAFKD 4EB BIFDF?IB ¢5M QLd ?FAAFKD IL@>QFLKP >OB MLPQBA >Q
EQQMP TTT MGJ @LJ J>OHBQP >KA LMBO>QFLKP BKBODV >PMU

\ ¢5M QL @LKDBPQFLK ?FAP >OB @IB>0OBA ?>PBA LK QEB QLQ>I ,-0 MOF@B AFCCBOBK@B ?BQ]
PLRO@B >KA QEB PFKH

\ 0* J>V OBNRFOB QE>Q > ->OHBQ 0>0QF@FM>KQ PE>Il KLQ PR?JFQ FK BU@BPP LC  ¢5M QLd
@LKDBPQFLK QO>KP>@QFLKP FK QEB $>V >EB>A %KBODV ->OHBQ TEBK 0*- ABQBOJFKBP QE
IFJFQ FP OBNRFOBA QL >SLFA LO JFQFD>QB PFDKFCF@>KQ PVPQBJ MBOCLOJ>K@B MOL?IBJ
SLIRJB LC QO>KP>@QFLKP

2.3.2.4 Electric Distribution Company (EDC) Activities

\ &LO QEB $>V >EB>A ->OHBQ QEB %IB@QOF@ $FPQOF?RQFLK #LIM>KV %$# PE>Il PMB@FCV
QO>KPJFPPFLK WLKB ?RP AFPQOF?RQFLKP >KA >DDOBD>QB ?RP AFPQOF?RQFLKP >P > A>F
4EB ABC>RIQ AFPQOF?RQFLK CLO > QO>KPJFPPFLK WLKB CLO QEB $>V >EB>A ->OHBQ FP QEE
BPQFJ>QLO AFPQOF?RQFLK CLO QE>Q WLKB CLO B>@E @LOOBPMLKAFKD ELRO LC QEB /MBC
TBBH MOFLO FB FC LMBO>QFKD ELRO FP -LKA>V >Q  QEB ABC>RIQ AFPQOF?RQFLK FP CO
LK -LKA>V LC QEB MOBSFLRP TBBH 4EB ABC>RIQ AFPQOF?RQFLK CLO > OBPFAR>| JBQBOBA |
>DDOBD>QB CLO QEB $>V >EB>A ->OHBQ FP QEB CFK>| 2B>| QFJB AFPQOF?RQFLK C>@QLOP (
OBPFAR>| JBQBOBA IL>A >DDOBD>QB CLO B>@E @LOOBPMLKAFKD ELRO LC QEB /MBO>QFKD
TBBH MOFLO 3BB 0*-->KR>I /MBO>QFKD !DOBBJBKQ @ @LRKQFKD 3B@QFLK CLO >AAFQFI
ABQ>FIP LK OBPFAR>| JBQBOBA IL>A >DDOBD>QBP

\ 4EB %$# J>V RMA>QB QEB ABC>RIQ AFPQOF?RQFLK C>@QLOP CLO > QO>KPJFPPFLK WLKB LK
PQ>QB BPQFJ>QLO MLMRI>QBP QEB ABC>RIQ

\' %$#P PE>Il PR?JFQ > CLOB@>PQ LC ABJ>KA TFQEFK QEBFO QO>KPJFPPFLK WLKB 4EFP FP CL
MROMLPBP LKIV >KA ALBP KLQ QEBOBCLOB OBNRFOB > ?FKAFKD ?FA

2.3.3 Market Sellers
4EB CLIILTFKD ?RPFKBPP ORIBP >MMIV QL ->OHBQ 3BIIBOP TEBQEBO LO KLQ QEB OBPLRO@B FP >
2BPLRO@B

\ ->OHBQ 3BIIBOP @>K @ELLPB QL PBIC P@EBARIB QEBFO DBKBO>QFLK FKQL QEB $>V >EB>A -
PR?JFQ >K LCCBO FKQL QEB $>V >EB>A ->OHBQ >KA >IILT 0* QL P@EBARIB QEBFO DBKBO>QF

g (V?OFA 2BPLRO@BP >KA OBPLRO@BP BKOLIIBA FK QEB %KBODV 3QLO>DB 2BPLRO@B %
M>0QF@FM>QFLK JLABI J>V PBIC P@EBARIB LKIV 7EBK PBIC P@EBARIFKD %32 LO (V?OF,
2BPLRO@BP TFQE > PQLO>DB @LJMLKBKQ ->OHBQ 3BIIBOP JRPQ PMB@FCV QEB ELROIV
LMBO>QFLK >P ABP@OF?BA FK 3BB@QFLKP  ">KA #LC QEFP ->KR>| >KA >K LMBO>QFK
O>KDB >P ABP@OF?BA FK 3B@QFLK LC QEFP ->KR>|

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



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

\ 3BIC P@EBARIBA DBKBO>QFLK PE>Il PR?JFQ >K ELROIV LMBO>QFKD O>KDB >KA @>K LCCBO >
>PPL@F>QBA MOF@B -7 M>FO CLO @LKPFABO>QFLK FK AFPM>Q@E

\ 'BKBO>QFLK LTKBOP MI>KKFKD QL ORK DBKBO>QFLK OBPLRO@BP P@EBARIBA FK QEB $>V >E
->OHBQ >OB OBNRFOBA QL @>II QEB 0*- #LKQOLI #8KQBO >Q IB>PQ QTBKQV  JFKRQBP MOFI
?0FKDFKD QEB OBPLRO@B LKIFKB 'BKBO>QFLK LTKBOP LC PBIC P@EBARIBA DBKBO>QFLK O
2B>| QFJB LKIV JRPQ >IPL MOLSFAB >Q IB>PQ QTBKQV  JFKRQBP KLQF@B

g (V?0FA 2BPLRO@BP >KA OBPLRO@BP BKOLIIBA FK QEB %32 M>0QF@FM>QFLK JLABI TFG
QE>K QBK  -BD>T>QQP JRPQ @LKQ>@Q QEB 0*- #LKQOLI #BKQBO MOFLO QL @E>KDFKE
JLAB LC LMBO>QFLK TFQE >Q IB>PQ QTBKQV  JFKRQBP KLQF@B

\ 'BKBO>QFLK OBPLRO@BP QE>Q >OB P@EBARIBA FK QEB $>V >EB>A ->OHBQ E>SB > CFK>K@F
L?IFD>QFLK QL PBIl QEBFO LRQMRQ FK 2B>| QFJB

g #LJ?RPQFLK 4RO?FKBP QE>Q >0OB P@EBARIBA FK QEB $>V >EB>A ->OHBQ >KA QEBK KLQ
LK FK 2B>| QFJB ?V 0*- J>V ?B BIFDF?IB CLO #OBAFQP CLO #>K@BIBA OLLI 3@EBARIBA
2BPLRO@BP >P ABCFKBA FK 3B@QFLK  LC 0*->KR> /MBO>QFKD !DOBBJBKQ
I@@LRKQFKD

\ 'BKBO>QFLK OBPLRO@BP QE>Q >0OB @LJJFQQBA ?V 0*- FK >AS>K@B LC QEB $>V >EB>A %KBO
->0OHBQ TFII ?B LCCBO @>MMBA >KA @LJIFQQBA LK QEB >MMIF@>7?IB >S>FI>?I1B P@EBARIB >C
LC QEB @LJJFQJIBKQ 4EB @LPQ ?>PBA P@EBARIB J>AB >S>FI>?IB JRPQ CLIILT QEB 'BKBO>QFIL
ITKBOdP &RBI #LPQ OLIF@V >P ABCFKBA FK 0*- ->KR>| #LPQ $BSBILMJBKQ 'RFABIFKBP

\ )C > DBKBO>QFLK OBPLRO@B FP P@EBARIBA FK QEB $>V >EB>A ->OHBQ >KA TFPEBP QL ABSF
QE>Q P@EBARIB FB KLQ ORK QEB DBKBO>QFLK LTKBO PELRIA @LKQ>@Q QEB 0*- ->PQBO
#LLOAFK>QLO QL ABQBOJFKB FC QEFP @LROPB LC >@QFLK FP MLPPF?IB 4EB 0*- ->PQBO #LL!
TFIl BFQEBO

g $BQBOJFKB QE>Q QEB DBKBO>QFLK OBPLRO@B FP KLQ KBBABA CLO OBIF>?FIFQV MRON
IMBO>QFKD $>V >KA QEBOBCLOB QEB DBKBO>QFLK LTKBO @>K AB@FAB KLQ QL ORK QE
OBPLRO@B >KA KL CLO@BA LRQ>DB FP FK@ROOBA 4EB DBKBO>QFLK LTKBO FP OBPMLF
ABSF>QFLK >KA LMBO>QFKD OBPBOSB @E>ODBP

g $BQBOJFKB QE>Q QEB OBPLRO@B FP KBBABA CLO OBIF>?FIFQV MROMLPBP >KA QEBOBC
FKCLOJ QEB DBKBO>QFLK LTKBO 4EB DBKBO>QFLK LTKBO J>V PQFII BIB@Q QL KLQ ORK
OBPLRO@B ?RQ > CLO@BA LRQ>DB CLO QEB ARO>QFLK LC QEB P@EBARIBA LMBO>QFLE
OBPLRO@B FP DBKBO>QBA 4EB DBKBO>QFLK LTKBO FP OBPMLKPF?IB CLO >Il ABSF>QFL
LMBO>QFKD OBPBOSB @E>ODBP

\ 4EB QFJFKD DRFABIFKB CLO KLQFCVFKD 0* LC ABSF>QFLKP CLO MLLI P@EBARIBA OBPLRO@
PRJ LC QEB OBPLRO@BdP KLQFCF@>QFLK QFJB MIRP QEB QFJB QL PQ>0Q )C QEFP PRJ QLQ:
QEB JFKFJRJ KLQFCF@>QFLK QFJB FP CLOQV CFSB  JFKRQBP MOFLO QL QEB P@EBARIBA L
QEB OBPLRO@B 4EFP >IILTP 0*- >ABNR>QB QFJB CLO ABQBOJFKFKD FC QEB OBPLRO@B FP K
OBIF>?FIFQV

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



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

4EB CLIILTFKD ?RIIBQP ABP@OF?B QEB QOB>QJBKQ LC DBKBO>QFLK LCCBOP J>AB FKQL QEB $>V
2B>| QFJB %KBODV ->0OHBQP

\ %KBODV OBPLRO@BP F B KLK #>M>@FQV 2BPLRO@BP J>V LCCBO FKQL QEB $>V >EB>A ->O}
2B>| QFJB ->OHBQ

\ )C >K %KBODV OBPLRO@B ALBP KLQ PR?JFQ LCCBO A>Q> QEBK QEB LCCBO FP >PPRJBA QL *
-7 NR>KQFQV

\ | DBKBO>QLO LCCBO QE>Q FP >@@BMQBA CLO QEB $>V >EB>A ->OHBQ >RQLJI>QF@>IIV @>O
QEB 2B>| QFJB J>OHBQ RKIBPP PRMBOPBABA ?V > PR?PBNRBKQ RMA>QB

\ KV DBKBO>QLO QE>Q T>P KLQ PBIB@QBA FK QEB $>V >EB>A ->OHBQ J>V @ELLPB QL PBIC P@
AROFKD QEB 2B?FA 0BOFLA

\ ->OHBQ 3BIIBOP TFQE ->OHBQ ?>PBA 2>QB 'RQELOFQV J>V BIB@Q QL LCCBO QEBFO DBKBO>(
OBPLRO@BP >P MOF@B ?>PBA OBPLRO@BP 0*- JRPQ ?B KLQFCFBA LC QEFP BIB@QFLK PL Q!
'>QBT>V @>K ?B @LKCFDROBA QL >@@BMQ MOF@B ?>PBA LCCBOP CLO QEB PBIB@QBA OBP
->OHBQ 3BIIBO BIB@QP QL LCCBO > OBPLRO@B >P > MOF@B ?>PBA OBPLRO@B QEBV J>V KL
?2>@H QL > @LPQ ?>PBA OBPLRO@B

2.3.3.1 Capacity Resource Offer Rules:

\ 'BKBO>QLOP QE>Q >OB #>M>@FQV 2BPLRO@BP >KA E>SB >K 20- LO &22 @LJIFQIBKQ CLO QE
KBUQ /MBO>QFKD $>V PE>Il PR?JFQ LCCBOP FKQL QEB $>V >EB>A ->OHBQ BSBK FC QEBV >OF
RK>S>FI>?IB ARB QL CLO@BA MI>KKBA LO J>FKQBK>K@B LRQ>DBP

\ 'BKBO>QLOP QE>Q >0B #>M>@FQV 2BPLRO@BP >KA E>SB >K 20- LO &22 @LJIFQIBKQ CLO QE
KBUQ /MBO>QFKD $>V >KA >OB PBIC P@EBARIFKD PE>Il PR?JFQ LCCBO A>Q> FK QEB BSBKQ G
>OB @>IIBA RMLK AROFKD BJBODBK@V MOL@BAROBP 3R@E LCCBOP PE>I| 7B ?>PBA LK QEB
BNRFS>IBKQ LC QEB @IB>OBA 5#0 @>M>@FQV @LJIFQIBKQ

\ 'BKBO>QFLK #>M>@FQV 2BPLRO@BP QE>Q E>SB >K 20- LO &22 @LJIFQJIBKQ PE>Il PR?JFQ >
P@EBARIB LC >S>FI>?FIFQV CLO QEB KBUQ PBSBK  A>VP >KA J>V PR?JFQ KLK ?FKAFKD LCCE
CLO QEB A>VP ?BVLKA QEB KBUQ /MBO>QFKD $>V

\ 'BKBO>QFLK #>M>@FQV 2BPLRO@BP QE>Q E>SB KLQFCF@>QFLK LO PQ>0QRM QFJBP QE>Q |
CLRO ELROP JRPQ PR?JFQ ?FKAFKD MOF@B ?>PBA LCCBO MOF@BP CLO QEB KBUQ PBSBK

\ 4EB PBQ LC LCCBO A>Q> I>PQ PR?JFQQBA CLO B>@E 'BKBO>QFLK #>M>@FQV 2BPLRO@B PE>
BCCB@Q CLO B>@E A>V RKQFI PMB@FCF@>IIV PRMBOPBABA ?V PR?PBNRBKQ LCCBOP ELTE
2>PBA FK@OBJBKQ>| BKBODV LCCBOP >?LSB  -7E PE>I 2B @>MMBA >Q  -7E TEBK
>RQLI>QF@>IIV @>00FBA CLOT>0A QL PR?PBNRBKQ /MBO>QFKD $>VP

\ )C >'BKBO>QFLK #>M>@FQV 2BPLRO@B FP KLQ P@EBARIBA FK QEB $>V >EB>A ->OHBQ FQ J>
FQP LCCBO >KA PR?JFQ FKQL QEB 2B>| QFJB ->OHBQ LO FQ J>V PBIC P@EBARIB QEB OBPLRO

\ 'BKBO>QFLK #>M>@FQV 2BPLRO@BP QE>Q E>SB KLQFCF@>QFLK MIRP PQ>0QRM QFJBP QE>
QTBKQV CLRO  ELROP >KA E>SB ?BBK @>IIBA LK ?V 0*- AFPM>Q@E FK >AS>K@B LC QEB @IL
QEB $>V >EB>A ->OHBQ ?FA MBOFLA CLO QEB ABPFOBA /MBO>QFKD $>V JRPQ JLAFCV QEBFO
KLQFCF@>QFLK >KA PQ>0QRM QFJB MOFLO QL QEB @ILPB LC QEB J>OHBQ ?FA MBOFLA CLO
QL @OB>QB QEB MLPPF?FIFQV CLO QEB RKFQ QL ?B @LJJFQQBA FK QEB $>V >EB>A ->OHBQ

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



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

\ )KQBOJFQQBKQ 'BKBO>QFLK 2BPLRO@BP (V?0OFA 2BPLRO@BP >KA #>M>@FQV 3QLO>DB 2BP|
QE>Q >0B @LJIFQQBA #>M>@FQV 2BPLRO@BP PE>II JBBQ QEB JRPQ LCCBO OBNRFOBJBKQ -
PBIC P@EBARIFKD IS>FI>?FIFQV -RPQ 2RK LO J>V >IILT QEB $>V >EB>A ->OHBQ QL P@EBARI
2V LCCBOFKD QEB RKFQ >P > AFPM>Q@E>?IB OBPLRO@B !S>FI>?FIFQV %@LKLIF@ BNR>I G
ABCFKBA ?BILT

\ )KQBOJFQQBKQ 'BKBO>QFLK 2BPLRO@BP JBBQ QEBFO JRPQ LCCBO OBNRFOBJBKQ ?V LCCBC
->UFJRJ -7 BNR>I QL LO DOB>QBO QE>K QEBFO ELROIV CLOB@>PQ )C QEB ->OHBQ 3BIIBO AB¢
LO MOL@ROBP > CLOB@>PQ TFQE AFCCBOBKQ @LKCFABK@B IBSBIP QEB ->OHBQ 3BIIBO JRF
@ILPBPQ QL QEB JBAF>K S>IRB BD 0 &LOB@>PQP @>K ?B >AGRPQBA QL >@@LRKQ CLO B
BNRFMJBKQ >S>FI>?FIFQV )C QEB ->OHBQ 3BIIBO ALBP KLQ E>SB > CLOB@>PQ LO E>P QB@E!
ABSBILMFKD LO OB@BFSFKD > CLOB@>PQ QEB 0*- ABSBILMBA CLOB@>PQ FP >S>FI>?IB

\ (V?0OFA 2BPLRO@BP >KA OBPLRO@BP BKOLIIBA FK QEB %32 M>OQF@FM>QFLK JLABI PE>II JBI
JRPQ LCCBO OBNRFOBJBKQ ?V PBIC P@EBARIFKD LKIV

\ 4EB ELROIV $>V >EB>A PBIC P@EBARIBA S>IRBP CLO )KQBOJFQQBKQ 2BPLRO@BP (V?OFA 2Bl
>KA #>M>@FQV 3QLO>DB 2BPLRO@BP J>V S>0V ELRO QL ELRO COLJ QEB @>M>@FQV L?IFD>

\ (VAOLMLTBO OBPLRO@BP C>Il RKABO QEB )KQBOJFQQBKQ 'BKBO>QFLK 2BPLRO@B @>QBDL(
(VAOLMLTBO OBPLRO@BP QE>Q >0B @LJJFQQBA #>M>@FQV 2BPLRO@BP PE>Il JBBQ QEB JF
OBNRFOBJBKQ ?V PBIC P@EBARIFKD !S>FI>?FIFQV -RPQ 2RK

\ ORJMBA 3QLO>DB (VAOLMLTBO OBPLRO@BP QE>Q >0OB @LJIJFQQBA #>M>@FQV OBPLRO@BP
JBBQ QEB JRPQ LCCBO OBNRFOBJBKQ ?V BFQEBO PBIC P@EBARIFKD LO J>V >IILT QEB $>V >E
->OHBQ QL P@EBARIB ?V RPFKD QEB MRJMBA PQLO>DB LMQFJFW>QFLK JLABI OBCBOOBA QL
IQQ>@EJBKQ " LC QEFP ->KR>| 4EBV J>V >IPL RPB QEB %KBODV 3QLO>DB %32 0>0QF@FM>C
-LABI OBCBOOBA QL FK 3B@QFLK  LC QEFP ->KR>|

2.3.3.2 Generator Schedules

\ 'BKBO>QFLK P@EBARIBP >0B @LIIB@QFLKP LC DBKBO>QLO M>0>JBQBO LMBO>QFKD IFJFQP
A>Q> 4EBOB >OB QEOBB QVMBP LC P@EBARIBP QE>Q @>K ?B PR?JFQQBA

g #LPQ ?>PBA P@EBARIB #LPQ ?>PBA P@EBARIBP JRPQ @LJIMIV TFQE IFJFQP MI>@BA LK
@BOQ>FK M>0>JBQBOP >P ABCFKBA FK 3B@QFLK  LC QEFP ->KR>| )K >AAFQFLK DBKE
OBPLRO@B @LPQ ?>PBA BKBODV LCCBOP JRPQ ?B ABSBILMBA FK >@@LOA>K@B TFQE -
#LPQ $BSBILMJIBKQ 'RFABIFKBP >KA 0*-dP DLSBOKFKD AL@RJBKQP

g 0OOF@B ?>PBA 0>0>JBQBO ,FJFQBA 3@EBARIB 0,3 00F@B ?>PBA 0,3 P@EBARIBP JRPQ
@LIMIV TFQE IFJFQP MI>@BA LK @BOQ>FK M>0>JBQBOP >P ABCFKBA FK 3B@QFLK  LC
->KR>I 0OF@B ?>PBA 0,3 BKBODV LCCBOP J>V ?B J>OHBQ ?>PBA

g 0OF@B ?>PBA P@EBARIB KLK 0,3 .LK 0,3 00F@B ?>PBA P@EBARIBP >0B KLQ PR?GB@Q (
QEB M>0>JBQBO IFJFQP ABCFKBA FK 3B@QFLK  LC QEFP ->KR>| >KA J>V PR?JFQ J>OHI
2>PBA BKBODV LCCBOP

g .LQB &LO MROMLPBP LC QEFP ->KR>I MOF@B ?>PBA FP RPBA FKQBO@E>KDB>?IV TFQE .
?>PBA

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



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

\ %>@E 'BKBO>QFLK #>M>@FQV 2BPLRO@B TFQE >K 20- LO &22 @LJIJFQJIBKQ JRPQ J>HB
>S>FI>?IB FKQL QEB $>V >EB>A >KA 2B>| QFJB ->OHBQP

g 'Q IB>PQ LKB @LPQ ?>PBA P@EBARIB

g OOF@B ?>PBA RKFQP JRPQ >IPL J>HB >S>FI>?IB > MOF@B ?>PBA 0>0>JBQBO ,FJFQBA
3@EBARIB 0,3

g Il MOF@B ?>PBA RKFQP E>SB QEB LMQFLK LC PR?JFQQFKD > PB@LKA MOF@B P@EBARII
M>0>JBQBO IFJFQBA

\ %>@E %KBODV 2BPLRO@B QE>Q LCCBOP FKQL QEB $>V >EB>A >KA 2B>| QFJB ->OHBQP JRPQ
>S>F[>?IB

g 'Q IB>PQ LKB @LPQ ?>PBA P@EBARIB

g OOF@B ?>PBA RKFQP JRPQ >IPL J>HB >S>FI>?IB > MOF@B ?>PBA P@EBARIB >KA LO > MOF
?>PBA 0>0>JBQBO ,FJFQBA 3@EBARIB 0,3

\ 1 DBKBO>QLO LCCBO CLO > DBKBO>QFKD RKFQ TFQE @LJ?FKBA @V@IB @>M>?FIFQV PE>I| J>
BFQEBO QEB P@EBARIBP CLO QEB #4P LO QEB P@EBARIB CLO QEB @LJ?FKBA @V@IB RKFQ |
#4P J>V PR?JFQ TB>QEBO @ROSBP TEF@E PMB@FCV -7 IFJFQP CLO #4P >P > CRK@QFLK LC
QBJMBO>QROB

g &LOB@>PQ MLFKQP PE>Il @LKPFPQ LC > A>VQFJB QBIJMBO>QROB >KA > KFDEQQFJB QBJ
g 4EBOB >OB PBM>0>QB TB>QEBO @ROSBP CLO B@LKLIF@ -7 >KA CLO BJBODBK@V -7

\ %>@E #4 FP >PPFDKBA QL > TB>QEBO MLFKQ TEF@E FP BKQBOBA ?V QEB /MBO>QFKD #LJM>|
DBKBO>QFKD RKFQP @E>KDB LTKBOPEFM FQ J>V ?B KB@BPP>0V QL >AA TB>QEBO MLFKQP
CLO QEB TB>QEBO MLFKQP FP QEB 0*- QBJMBO>QROB CLOB@>PQ

\ 2BPLRO@BP ABPFDK>QBA >P $R>| &RBI #>M>?IB FK ->OHBQP '>QBT>V QE>Q >OB @LJIFQQBA
OB>| QFJB LO A>V >EB>A LK > @LPQ ?>PBA P@EBARIB JRPQ PQ>V LK QE>Q P@EBARIB CLO QE
ARO>QFLK LC QEB @LJJFQJIBKQ &LO $R>I &RBI #>M>?IB OBPLRO@BP TFQE > ILPP LC QEB @L.
CRBI QE>Q T>KQ LO KBBA QL HBBM ORKKFKD LK QEB PB@LKA>OV CRBI QEB @LJJFQQBA @LF
JRPQ ?B >JBKABA FK ->OHBQP ">QBT>V QL OBCIB@Q QEB MOF@B LC QEB KBT CRBI >P PTFQ@
@LJIFQQBA P@EBARIB FP KLQ >IILTBA

/IMBO>QFKD ,FJFQ "RPFKBPP 2RIBP

\ 4EB MOFLOFQV LC DBKBO>QLO LCCBO LMBO>QFKD IFJFQP >OB >P CLIILTP  5KFQ (LROIV -7 II
>OHBQP '>QBT>V 'BKBO>QLO 5KFQ (LROIV  $>FIV 5KFQ 3@EBARIB ,FIFQP ->OHBQP
'>QBT>V 'BKBO>QLO 3@EBARIBP $BQ>FI >KA 5KFQ IFJFQP ->OHBQP
'>QBT>V 5KFQ $BQ>FI $>FIV RKFQ P@EBARIB -7 IFJFQP @>K ?B LSBOOFAABK ?V RKFQ ELROI\
IFJFQP 7B>QEBO @ROSBP CLO #4P >MMIV QL ?LQE RKFQ IFJFQP >KA P@EBARIB IFJFQP

\ #BOQ>FK /MBO>QFKD ,FJFQ M>0>JBQBOP >0B PR?GB@Q QL IFJFQ>QFLKP >P ABCFKBA FK 3B(
QEFP ->KR>|

\ %32 JLABI M>OQF@FM>KQP RPB B@LKLJF@ BJBODBK@V JFKFJRJ J>UFJRJ @E>0ODB >KA
AFP@E>0ODB IFJFQP QL OBMOBPBKQ QEBFO LMBO>QFKD O>KDB QL 0*- )K QEB @LKQBUQ LC (
M>0QF@FM>KQ JLABI >KV OBCBOBK@BP QL B@LKLJF@ >KA BJBODBK@V IFJFQP @>K ?B QO:
DBKBO>QLO IFJFQP RKABO QEB QEOBB AFCCBOBKQ LMBO>QFKD JLABP >P CLIILTP

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



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

#E>ODB -LAB $FP@E>0ODB -LAB |#LKQFKRLRP -LAB
%JBODBK@V %JBODBK@V %JBODBK@V %JBODBK@V
->UFJRJ -FKFJRJ #E>0DB ->UFJRJ $FP@E>0OD0B>UFJRJ $FP@E>0DB

%@LKLIF@ ->UFJRJ#E>0ODB -FKFJRJ $FP@E>ODB ->UFJR$FP@E>0ODB ->UFJRJ

%@LKLIF@ -FKFIJRJ#E>ODB ->UFJRJ $FP@E>0ODB -FKFJR#E>0ODB ->UFJRJ

%JBODBK@V %JBODBK@V %JBODBK@V %JBODBK@V
-FKFJRJ ->UFJRJ #E>0DB -FKFJRJ $FP@E>0D0B>UFJRJ #E>0ODB

\ 1 RKFQ ?FA FK@IRABP > 0>JM O>QB TEF@E FP QEB -7 -FKRQB FK@OB>PB LO AB@OB>PB LC >
?BFKD LCCBOBA CLO B@LKLIF@ AFPM>Q@E 4EB 0>JM O>QB PE>Il ?B ?>PBA LK QEB >@QR>I
LC QEB RKFQ DFSBK QEB @LKCFKBP LC QEB 0* PLCQT>0B >KA PE>II KLQ ?B RPBA QL TFQEEL
MLOQFLK LC QEB @>M>@FQV LO O>JMFKD @>M>?FIFQV LC > RKFQ COLJ QEB J>OHBQ (LROI\
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(
O>JMFKD @>M>?FIFQV TFQE DOB>QBO DO>KRI>OFQV @LJIJM>0BA QL > PFKDIB 0>JM O>QB LO
PBDJBKQBA 0>JM O>QBP 'BKBO>QFLK 2BPLRO@BP TFQE AFP@LKQFKRFQFBP FK QEBFO LMB

BD AR@Q ?ROKBOP MB>H CFOFKD PELRIA RPB ELROIV AFCCBOBKQF>QBA PBDJBKQBA O>J
OBCIB@Q PR@E LMBO>QFKD JLABP

\ 1 RKFQ ?FA FK@IRABP >K %@LKLIF@ ->UFJRJ MLFKQ TEF@E FP QEB EFDEBPQ LRQMRQ LK FC
@ROSB QE>Q QEB RKFQ FP LCCBOFKD CLO B@LKLIF@ AFPM>Q@E 4EB %@LKLIF@ ->UFJRJ
QEB EFDEBPQ RKOBPQOF@QBA IBSBI LC -7 QE>Q QEB LMBO>QFKD @LJIM>KV TFIl LMBO>QB Q
RKABO FQP LCCBO CLO B@LKLIF@ AFPM>Q@E 4EB %@LKLIF@ ->UFJRJ MLFKQ PE>II 7B ?>P
>@QR>| @>M>?FIFQV LC QEB RKFQ QL LMBO>QB LK FQP ?FA @ROSB >KA PE>II KLQ ?B RPBA Q
MLOQFLK LC QEB @>M>@FQV LC > RKFQ COLJ QEB $>V >EB>A ->OHBQ

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

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

g 4EBOB FP KL MEVPF@>| OB>PLK QL ABPFDK>QB > ILTBO %@LKLIF@ ->UFJRJ CLO QEB $>\
>EB>A ->OHBQ ?FA QE>K FK QEB ?FA CLO QEB 2B>| QFJB ->OHBQ

\ 4EB @LKPBNRBK@B LC TFQEELIAFKD > RKFQdP @>M>@FQV ?V OBAR@QFLK LC QEB %@LKLJ
BD>T>QQ FP

g 4EB RKFQ TFIl ?B DFSBK >K LRQ>DB QF@HBQ QE>Q OBCIB@QP > ABO>QFKD BNR>I QL QE
AFCCBOBK@B FK QEB %@LKLIJF@ ->UFJRJ LRQMRQ ABPFDK>QBA FK QEB ?FA CLO QEB 2I
->OHBQ >KA FK QEB ?FA CLO QEB $>V >EB>A ->OHBQ

\ #4dP >OB MBOJFQQBA QL MOLSFAB >K %@LKLJF@ -FKFJRJ IBPP QE>K QEB MEVPF@>1 B@LKL.
JFKFJRJ S>IRB LC QEB RKFQ

\ 7EBK > RKFQ LO M>0Q LC > RKFQ FP ABPFDK>QBA >P ->UFJRJ %JBODBK@V -% QEFP JB>KP C
QEB OBCBOBK@BA LRQMRQ IBSBIP J>V OBNRFOB BUQO>LOAFK>0V MOL@BAROBP >KA QE>Q

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



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

-7 EP >S>FI>?IB QL 0*- LKIV TEBK 0*- OBNRBPQP ->UFJRJ %JBODBK@V 'BKBO>QFLK
$BPFDK>QFLK LC > RKFQ LO > MLOQFLK LC > RKFQ >P -% PELRIA ?B ?>PBA LK QEB OB>| LMBO>
@E>0>@QBOFPQF@P LC QEB RKFQ >KA KLQ ?B RPBA QL TFQEELIA >II LO > MLOQFLK LC QEB
RKFQ COLJ QEB $>V >EB>A ->OHBQ

\ $BPFDK>QFLK LC >l LO M>0Q LC > RKFQdP @>M>@FQV >P -% @LKPQFQRQBP TFQEELIAFKD F
>EB>A ->OHBQ FC

g 4EB @>M>@FQV FP KLQ ABPFDK>QBA >P -% FK QEB ?FA CLO QEB 2B>| QFJB ->OHBQ LO
g 4EBOB FP KL MEVPF@>| OB>PLK QL ABPFDK>QB QEB RKFQ >P -%
\ 4EB @LKPBNRBK@B LC TFQEELIAFKD > RKFQdP @>M>@FQV RKABO -% FP

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

'BKBO>QFLK /CCBO "RPFKBPP 2RIBP
\ 'BKBO>QFLK LCCBOP J>V @LKPFPQ LC PQ>0OQRM KL IL>A >KA FK@OBJBKQ>I BKBODV LCCBO

\ ->OHBQ 3BIIBOP @>K PBIB@Q QEB c3TFQ@E QL #LPQ 3@EBARIBd CI>D FK ->OHBQP ">QBT>V $
5MA>QBP Q>? ?BDFKKFKD LK QEB A>V MOFLO QL QEB /MBO>QFKD $>V RKQFI  >KA >D>FK P
>Q QEOLRDE PFUQV CFSB  JFKRQBP MOFLO QL QEB LMBO>QFKD ELRO 3BIB@QFKD QEF
J>HB QEB MOF@B ?>PBA P@EBARIB P RK>S>FI>?IB CLO QEB OBJ>FKABO LC QEB /MBO>QFKD |
PBIB@QBA >KA TFIl BKPROB >KV CRQROB @LJIJFQJBKQP CLO QEB /MBO>QFKD $>V >OB J>AB L
>S>FI>?IB @LPQ ?>PBA P@EBARIB /K@B QEB 3TFQ@E QL #LPQ 3@EBARIB LMQFLK FP PBIB@C
->OHBQ 3BIIBO TFII KLQ E>SB QEB LMQFLK QL OBPRJB RPFKD QEB MOF@B ?>PBA P@EBARIB C
OBJ>FKABO LC QEB /MBO>QFKD $>V

\ IKV ELROIV RMA>QBP J>AB QL QEB /CCBO 5MA>QBP LO $BQ>FI 5MA>QBP M>DBP LC ->OHBQP
'>QBT>V PRMBOPBAB QEB A>FIV S>IRBP LK QEB /CCBO >KA LO $BQ>FI M>DBP (LROIV RMA>QB
J>AB LK QEB /CCBO 5MA>QBP LO $BQ>FI 5MA>QBP M>DBP >0B KLQ @>00FBA LSBO FKQL QEB
IMBO>QFKD $>V

g 2BCBO QL 3B@QFLK LC QEFP ->KR>I OBD>OAFKD RMA>QFKD QEB -FKFJRJ 2RK 4FJB
M>0>JBQBO FK ->OHBQP >QBT>V CLO > @LJ?FKBA @V@I|B MPBRAL JLABI ?IL@H P TEBK
LKB LO JLOB MPBRAL JLABIBA @LJ?FKBA @V@IB ?IL@HP >0OB KLQ AFPM>Q@EBA FK 2B>| (

30Q0>0QRM >KA .L IL>A "RPFKBPP 2RIBP

\ | MOF@B ?>PBA RKFQ E>P QEB LMQFLK QL @ELLPB QL PR?JFQ @LPQ ?>PBA PQ>0QRM >KA KL
I MOF@B ?>PBA RKFQ QE>Q @ELLPBP QEB @LPQ ?>PBA LMQFLK J>V PMB@FCV QEB PQ>0OQRI
CBBP CLO B>@E ELRO >KA RMA>QB QELPB S>IRBP FK 2B>| QFJB FK >@@LOA>K@B TFQE QEB
ABCFKBA FK 3B@QFLK LC QEFP ->KR>| | MOF@BA ?>PBA RKFQ QE>Q @ELLPBP QEB MOF@B
LMQFLK FP >?IB QL @E>KDB QEB PQ>0QRM >KA KL IL>A CBBP QTF@B > VB>0

\ 4EB @QELF@B ?BQTBBK RPFKD @LPQ ?>PBA >KA MOF@B ?>PBA PQ>0OQRM >KA KL IL>A CBBP (
J>AB QTF@B > VB>0 AROFKD QEB LMBK BKOLIIJBKQ TFKALT LK LO ?BCLOB ELROP ->O@E
CLO QEB MBOFLA IMOFI QEOLRDE 3BMQBJ?BO >KA LK LO ?BCLOB ELROP 3BMQBJ?BO

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



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

CLO QEB MBOFLA /@QL?BO QEOLRDE ->O@E OBOFLA FP ABCFKBA >P QEB MBOFLA LC QF.
?BDFKKFKD IMOFI >KA BKAFKD 3BMQBJ?BO OBOFLA FP ABCFKBA >P QEB MBOFLA LC QFJB
?BDFKKFKD /@QL?BO >KA BKAFKD ->O@E )C > MOF@BA ?>PBA RKFQ @ELLPBP QEB @LPQ
PQ>0Q RM >KA KL IL>A CBBP LMQFLK QEB AB@FPFLK @>KKLQ ?B @E>KDBA RKQFI QEB KBUQ
BKOLIIJBKQ MBOFLA Q>HBP MI>@B

g (V?0FA 2BPLRO@BP LO OBPLRO@BP BKOLIIBA FK QEB %32 M>0QF@FM>QFLK JLABI @>KI
PQ>0QRM >KA KL IL>A @LPQP BKQBOBA

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

\ 'BKBO>QFLK OBPLRO@B @LPQ ?>PBA FK@OBJBKQ>I BKBODV LCCBOP J>V BU@BBA -7E 7R
J>V KLQ BU@BBA -7E CLO QEB MROMLPB LC AFPM>Q@E >KA @>I@RI>QFKD ,-0

\ #LPQ ?>PBA FK@OBJBKQ>I BKBODV LCCBOP DOB>QBO QE>K -7E >KA IBPP QE>K
-7E JRPQ ?B SBOFCFBA MOFLO QL ?BFKD RPBA FK AFPM>Q@E >KA QEB @>I@RI>QFLK LC ,-0 >
ABP@OF?BA FK 3B@QFLK LC QEFP ->KR>|

\ IKV @LPQ ?>PBA LCCBOP DOB>QBO QE>K  -7E TEF@E TBOB KLQ SBOFCFBA FK QFJB QL PB
-0 LO >KV @LPQ ?>PBA LCCBOP DOB>QBO QE>K  -7E J>V ?B BIFDF?IB QL OB@BFSB @OBAF
CLO /MBO>QFKD 2BPBOSBP ->OHBQ 3BIIBOP JRPQ PR?JFQ >Il OBIBS>KQ AL@RJIBKQ>QFLK
ABJLKPQO>QFKD QEB @>I@RI>QFLK LC @LPQP DOB>QBO QE>K  -7E QL 0* >KA QEB --5 FK
>@@LOA>K@B TFQE 1QQ>@EJBKQ $ LC QEFP ->KR>|

\ 'BKBO>QFLK OBPLRO@B J>OHBQ ?>PBA FK@OBJBKQ>I BKBODV LCCBOP J>V KLQ BU@BBA
-7E RKIBPP QEB @LPQ ?>PBA FK@OBJBKQ>| BKBODV LCCBO FP DOB>QBO QE>K  -7E )C QEI
QORB QEBK QEB J>OHBQ ?>PBA FK@OBJBKQ>| BKBODV LCCBO FP @>MMBA >Q QEB IBPPBO L
2>PBA FK@OBJBKQ>I BKBODV LCCBOLO  -7E )K FKPQ>K@BP TEBOB QEB MOF@B ?>PBA
FK@OBJBKQ>| BKBODV LCCBO BU@BBAP  -7E

g ! OBCBOBK@B @LPQ ?>PBA P@EBARIB TFQE TEF@E QL @LJM>0B QEB MOF@B ?>PBA P@
JRPQ ?B PMB@FCFBA 4EB OBCBOBK@B @LPQ ?>PBA P@EBARIB PELRIA E>SB QEB P>JB (
QVMB >P QEB MOF@B ?>PBA P@EBARIB

g 4EB MOF@B ?>PBA P@EBARIB >KA QEB OBCBOBK@B @LPQ ?>PBA P@EBARIB JRPQ E>SB
P>JB LCCBO PILMB PBIB@QFLK >KA FABKQF@> -7 20B>H MLFKQP LK QEBFO FK@OBJBKG
LCCBOP FK LOABO QL C>@FIFQ>QB S>IFA>QFLK LC QEB MOF@B ?>PBA LCCBO

g 4EB FK@OBJBKQ>| BKBODV LCCBO MOF@B CLO B>@E PBDJBKQ LK QEB MOF@B ?>PBA P«
JRPQ ?B IBPP QE>K LO BNR>I QL QEB FK@OBJBKQ>I BKBODV LCCBO MOF@B LC QEB @LO
PBDJBKQ LK QEB OBCBOBK@B @LPQ ?>PBA LCCBO

g 4EB PQ>0OQRM >KA KL IL>A CBBP LK QEB MOF@B ?>PBA LCCBO JRPQ ?B IBPP QE>K LO BNI
QELPB LK QEB OBCBOBK@B @LPQ ?>PBA LCCBO

g 'KV MOF@B ?>PBA FK@OBJBKQ>| BKBODV LCCBOP PR?JFQQBA >?LSB  -7E TFIl 7B
@>MMBA>Q  -7E FC QEB >?LSB OBNRFOBJBKQP >0OB KLQ JBQ

g )C >CQBO S>IFA>QFLK PR?PBNRBKQ @E>KDBP >0B J>AB QL QEB OBCBOBK@B @LPQ ?>|
P@EBARIB QE>Q OBPRIQ FK QEB MOF@B ?>PBA LCCBO ?BFKD LRQ LC @LIMIF>K@B >KV
QEB MOF@B ?>PBA FK@OBJBKQ>| BKBODV LCCBO >?LSB  -7E TFIl ?B @>MMBA >Q

-7TE
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0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
3B@QFLK /SBOSFBT LC QEB 0*- %KBODV ->OHBQP

g 4EB J>UFJRJ KRJ?BO LC -7 00F@B PBDJBKQP QE>Q @>K ?B PR?JFQQBA MBO ELRO FP
QTBKQV

2.3.3.3 Aggregated Unit Business Rules

\ 'BKBO>QFKD RKFQP QE>Q >0B @LKKB@QBA QL QEB PVPQBJ >Q QEB P>JB BIB@QOF@>! IL@>
>DDOBD>QBA >KA LCCBOBA FKQL QEB 0* J>OHBQ >P > PFKDIB RKFQ

\ 4EB >DDOBD>QBA RKFQ JRPQ ?B LCCBOBA FKQL QEB 0*- J>OHBQP >P > PFKDIB RKFQ TFQE LK
PBQ LC LCCBO A>Q> FK@IRAFKD PQ>0QRM KL IL>A >KA FK@OBJBEEP (BXBCDNI@BPQP
QL >l BKBODV >KA >K@FII>0V PBOSF@B J>OHBQP FKQL TEF@E QEB RKFQ FP LCCBOBA

\ 2BSBKRB NR>IFQV JBQBO A>Q> JRPQ ?B PR?JFQQBA QL OLTBO -BQBO LK QEB ?>PFP LC QEB
>DDOBD>QBA RKFQ

\ 2B>I QFJB JBQBO A>Q> FP OBNRFOBA CLO B>@E MEVPF@>| RKFQ FK LOABO QL PRMMLOQ QE
BPQFJ>QLO JLABI >KA QL >IILT BKBODV PBQQIBJBKQ LK >K FKAFSFAR>| RKFQ IBSBI

\ ">SI>K@FKD /MBO>QFKD 2BPBOSB ABSF>QFLKP CLO >DDOBD>QBA RKFQP >0OB @>I@RI>QBA ?>
CFSB JFKRQB >DDOBD>QBA RKFQ LRQMRQ >P ABCFKBA FK 0*- ->KR>l /MBO>QFKD !DOBBJI
I@@LRKQFKD

\ ">I>K@FKD /MBO>QFKD 2BPBOSB 'BKBO>QLO ABSF>QFLKP CLO RKFQP ABBJBA QL ?B aKLQ CL|
AFPM>Q@Eb QE>Q L@@RO >Q > PFKDIB ?RP TFII ?B >?IB QL LCCPBQ LKB >KLQEBO

\ 1aPFKDIB ?RPb TFII ?B >KV RKFQ IL@>QBA >Q QEB P>JB PFQB >KA QE>Q E>P QEB FABKQF@>! |
FIM>@QP LK QEB QO>KPJFPPFLK PVPQBJ 5KFQP >OB ABBJBA QL E>SB FABKQF@>| BIB@QOF
LK QEB QO>KPJFPPFLK PVPQBJ FC QEBV JBBQ QEB CLIILTFKD @OFQBOF>

g 5KFQP QE>Q E>SB FABKQF@>| AFPQOF?RQFLK C>@QLOP QL QEB PVPQBJ
g 5KFQP QE>Q >OB LK QEB P>JB ILT PFAB LC QEB ?RP FB @LKKB@QBA >Q P>JB SLIQ>DB i

\ )K QEB @>PB LC RKFQP LK ?RPBP TFQE > ?RP QFB ?0B>HBO FC QEB ?RP QFB ?0B>HBO T>P LI
QE>K LC QEB ELROP FK QEB MOBSFLRP QEOBB VB>OP PRMMIFBO KBQQFKD LC RKFQP TF
>IILTBA >@OLPP QEFP ?RP QFB ?0B>HBO

\ 0* TFIl J>FKQ>FK > IFPQ LC RKFQP QE>Q >OB ABBJBA QL E>SB FABKQF@>| BIB@QOF@>| FIM>
QO>KPJFPPFLK PVPQBJ QL ?B RPBA CLO ">I>K@FKD /MBO>QFKD 3BQQIBJBKQ 0*- TFIl OBSFBT
IFPQ LK >K >KKR>| ?>PFP 'BKBO>QLOP TFIl ?B OBSFBTBA >P KBBABA AROFKD >KV KBT DBKBO:
>@QFS>QFLK LO OB@LKCFDRO>QFLK MOL@BPP >P ABCFKBA FK 3B@QFLK LC 0* ->KR> $
'BKBO>QLO /MBO>QFLK>| 2BNRFOBJBKQP

\ 5KFQ M>0>JBQBOP AL KLQ E>SB QL ?B FABKQF@>| CLO QEB RKFQPd ABSF>QFLK -7 QL LCCPB
>KLQEBO

\ )C JRIQFMIB RKFQP >OB ABBJBA aKLQ CLIILTFKD AFPM>Q@Eb >Q > PFKDIB ?RP QEB ABSF>QF|
AFOB@QFLK LC B>@E RKFQ >Q QE>Q ?RP TFIl ?B PRJJBA QL ABQBOJFKB QEB ABSF>QFLK -7 >f
?2RP

\ 5KFQP >Q > aPFKDIB ?RPb JRPQ ?B LTKBA LO J>OHBQBA ?V > PFKDIB 0*- ->OHBQ 0>0QF @FM>K
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0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
3B@QFLK /SBOSFBT LC QEB 0*- %KBODV ->OHBQP

\ 5KFQ JLABIFKD @E>KDBP FK QEB 0*- ->OHBQP '>QBT>V PVPQBJ RKFQ QVMB >DDOBD>QFLK IE
CLO BU>JMIB KLQ FK@IRAFKD @E>KDBP ?>PBA LK MEVPF@>| @E>KDBP >Q QEB MI>KQ @>K
>Q QEB ?BDFKKFKD LC B>@E NR>0OQBO

\ 0BO QEB 0*- ->KR>I CLO /MBO>QFKD !DOBBJBKQ !@@LRKQFKD - CLO PBQQIBJBKQ MROMLPE
0*- ABQBOJFKBP QEB OBPLRO@BAP CFSB  JFKRQB 24 3#%$ ,-0 $BPFOBA -7E ?>PBA LK FQP
AFPM>Q@E O>QB LCCBO A>Q> >KA JFKFJRJ >KA J>UFJRJ BKBODV IFJFQP CLO QE>Q CFSB
FKQBOS>| &LO PQB>J RKFQP QEB IBPPBO LC QEB $>V >EB>A P@EBARIBA >KA 2B>| QFJB B@L
JFKFJRJ IFJFQP >KA QEB DOB>QBO LC QEB $>V >EB>A P@EBARIBA >KA 2B>| QFJB B@LKLIF@
J>UFJRJ IFJFQP >0B RPBA &LO #4dP LMBO>QFKD >Q 0* AFOB@QFLK QEB >@QR>| 2B>| QFJB
LRQMRQ FP RPBA >P QEB 24 3#%$ ,-0 $BPFOBA -7E S>IRB

2.3.3A External Market Sellers

IK %UQBOK>| 2BPLRO@B FP > DBKBO>QFLK OBPLRO@B QE>Q FP IL@>QBA LRQPFAB QEB JBQBOB/
LC 0*- %UQBOK>| OBPLRO@BP QE>Q >0OB @LJIFQQBA #>M>@FQV 2BPLRO@BP JRPQ ?FA FKQL QE
>EB>A ->OHBQ >P DBKBO>QFLK OBPLRO@BP

&LO >K %UQBOK>| 2BPLRO@B QL ?B LCCBOBA FKQL QEB $>V >EB>A ->OHBQ > S>IFA DBKBO>QLO L
ABQ>FIBA FK 3B@QFLK  LC QEFP ->KR> FP PR?JFQQBA FK QEB ->OHBQP '>QBT>V PVPQBJ >KA >
BKBODV P@EBARIB FP PR?JFQQBA FK QEB %U3@EBARIB PVPQBJ

%UQBOK>I ->OHBQ PBIIBOP OBMLOQ QEB CLIILTFKD A>Q> CLO OBPLRO@B PMB@FCF@ LCCBOP C
?RPFKBPP A>V ?BCLOB QEB KBUQ /MBO>QFKD $>V RM QL PBSBK A>VP FK >AS>K@B

\ 3MB@FCF@ DBKBO>QFLK OBPLRO@B )C QEB OBPLRO@B FP PR?JFQQBA >Q IB>PQ QEFOQV
QEB ?FA A>QB PBB 0*- ->KR> 00B 3@EBARIFKD /MBO>QFLKP

-FKFJRJ >KA J>UFJRJ BKBODV CLO B>@E ELRO

-FKFJRJ >KA J>UFJRJ DBKBO>QFLK CLO B>@E ELRO

-FKFJRJ >KA J>UFJRJ ORK QFJBP

2BPLRO@B >S>FI>?FIFQV CLO B>@E ELRO

IS>FI>?FIFQV LC OBDRI>QFLK RMMBO >KA ILTBO BKBODV IFJFQP CLO B>@E ELRO
2BPMLKPB >KA @LKPQO>FKQ A>Q>

7EBQEBO LO KLQ QL RPB PQ>0QRM >KA KL IL>A CBBP

—_

4EB .BQTLOH #RPQLJBO J>V OBNRBPQ .BQTLOH %UQBOK>| $BPFDK>QBA QO>KPJFPPFLK PBOSF@
ABIFSBOV LC > ABPFDK>QBA KBQTLOH OBPLRO@B 2BNRBPQP CLO PBOSF@B >0B PR?GB@Q QL !¢
40>KPJFPPFLK #>M>?FIFQV 14# >KA LQEBGDFL K>l 00>@0QOF@BP

I S>IFA .%2# B4>D FP OBNRFOBA CLO >l ELROP QE>Q QEB BUQBOK>| OBPLRO@B TFIl ?B ?FA FKQL
CFOJ /13)3 OBPBOS>QFLK >PPFDKBA QL QEB BUQBOK>| OBPLRO@B PE>Il 7B IFKHBA QL QEB Q>D
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0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
3B@QFLK /SBOSFBT LC QEB 0*- %KBODV ->OHBQP

2.3.3A.1 External Resource Day-ahead Market Requirements
IP PMB@FCFBA FK 3B@QFLK  LC QEFP ->KR>| >Il ?FAP JRPQ ?B OB@BFSBA ?V %04 &OLJ

QL %04 QEB ?FAP >OB BS>IR>QBA 2BPRIQP >0OB MLPQBA FK QEB ->OHBQP >QBT>V
PVPQBJ?V %04 %UQBOK>|->OHBQ 3BIIBOP >0OB OBNRFOBA QL @EB@H QEB ->OHBQP '>QBT>\
PVPQBJ QL PBB FC QEB ?FA E>P ?BBK >@@BMQBA

&LO ?FAP >@@BMQBA FK QEB $>V >EB>A ->0OHBQ %UQBOK>| ->OHBQ 3BIIBOP JRPQ PR?JFQ >AGRI
QEB ELROIV MOLCFIB LC QEBFO Q>D FK LOABO QL >SLFA ?>I>K@FKD J>OHBQ -7 ABSF>QFLKP

2.3.3A.2 External Resource Reliability Assessment and Commitment Run

Requirements

)C QEB RKFQ FP >@@BMQBA FK QEB 2BIF>?FIFQV 'PPBPPJBKQ >KA #LJJFQJBKQ 2!# 2RK %UQBOK
->0HBQ 3BIIBOP JRPQ PR?JFQ > .%2# B4>D QE>Q J>Q@EBP QEB ELROIV BKBODV MOLCFIB

)C QEB ?FA FP KLQ >@@BMQBA FK QEB $>V >EB>A ->OHBQ QEB %UQBOK>| ->OHBQ 3BIIBO J>V @EL
BFQEBO JLAFCV >K >I0B>AV BUFPQFKD Q>D QL WBOL -7 LO Q>HB KL >@QFLK

)C QEB %UQBOK>I ->OHBQ 3BIIBO TFPEBP QL P@EBARIB QEB OBPLRO@B >P > PBIC P@EBARIBA JR
OBPLRO@B QEBV J>V @ELLPB QL AL PL >KA JRPQ PR?JFQ >K B4>D 4EB %UQBOK>| ->OHBQ 3BIIBO
>|PL KLQFCV QEB 0*- 'BKBO>QFLK $FPM>Q@EBO QE>Q QEB OBPLRO@B FP ?BFKD PBIC P@EBARIB/
> @LKQO>@Q

2.3.3A.3 External Resource Real-time Market Requirements

)C QEB ?FA FP KLQ >@@BMQBA FK QEB $>V >EB>A ->0OHBQ LO 2B>| QFJB ->OHBQ ?RQ FP OBNRBP(
QEB /MBO>QFKD $>V QEB 0*- 'BKBO>QFLK $FPM>Q@EBO TFIl KLQFCV QEB %UQBOK>| ->OHBQ 3BIIE
QEBK PR?JFQ >K B4>D QL J>Q@E QEB OBNRBPQ 4EFP Q>D FP PR?GB@Q QL >Il P@EBARIFKD QFJF
OBNRFOBJBKQP >KA 0*- FKQBO@E>KDB O>JM IFJFQP

2.3.3.4 Public Distribution Microgrid Generators

Il BUFPQFKD %KBODV K@FII>0V 3BOSF@BP ->OHBQ "RPFKBPP 2RIBP >MMIV QL > OR?IF@ $FPQO
-F@OLDOFA 0%$- 'BKBO>QLO LMBO>QFKD FK DOFA @LKKB@QBA JLAB 'AAFQFLK>I ?RPFKBPP ORIB
QL > OR?IF@ $FPQOF?RQFLK -F@OLDOFA 'BKBO>QLO LMBO>QFKD FK FPI>KA JLAB

\ )C QEB OR?IF@ $FPQOF?RQFLK -F@OLDOFA IL>A FP OBMLOQBA QL 0*- >P TELIBP>IB IL>A TEBK
0$- FP FPI>KABA QEB @LOOBPMLKAFKD OR?IF@ $FPQOF?RQFLK -F@OLDOFA 'BKBO>QLO P Pt
RMA>QB QEBFO >S>FI>?FIFQV FK ->OHBQP '>QBT>V QL -RPQ 2RK CLO @LOOBPMLKAFKD FKQE
LOABO QL OBCIB@Q QEB FPI>KABA @LKAFQFLK

\ )C QEB OR?IF@ $FPQOF?RQFLK -F@OLDOFA IL>A FP KLQ OBMLOQBA QL 0*- >P TELIBP>IB IL>A T
0$- FP FPI>KABA QEB @LOOBPMLKAFKD OR?IF@ $FPQOF?RQFLK -F@OLDOFA 'BKBO>QLO P PI
J>HB QEBJPBISBP RK>S>FI>?IB CLO >|l 0*- J>OHBQP CLO QEB @LOOBPMLKAFKD FKQBOS>IP QI
QEB FPI>KABA @LKAFQFLK

\ 7EBK QEB 0%$- FP FK FPI>KA JLAB >K LMBO>QLO LC > 0R?IF@ $FPQOF?RQFLK -F@OLDOFA 'BKB
PE>II AB >PPFDK FQ COLJ >KV BUFPQFKD IK@FII>OV 3BOSF@BP @LJIFQJBKQP MBOCLOJ>K@
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0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
3B@QFLK /SBOSFBT LC QEB 0*- %KBODV ->OHBQP

>PPBPPBA >P KLOJ>I >KA PE>Il BKPROB FQ FP KLQ >PPFDKBA CLO >K@FII>0OV PBOSF@BP CL
FKQBOS>IP RKIBPP FQ FP @BOQ>FK FQ TFIlI KLQ ?B FPI>KABA FK QELPB FKQBOS>IP

$BCFKFQFLKP >KA >AAFQFLK>| ?RPFKBPP ORIBP CLO OR?IF@ $FPQOF?RQFLK -F@OLDOFAP @>K ?
->KR>l $ IMMBKAFU " OR?IF@ $FPQOF?RQFLK -F@OLDOFA "RPFKBPP 2RIBP >KA 0*- ->KR>l $
IMMBKAFU # 6LIRKQ>0V 'RFABIFKB LK OR?IF@ $FPQOF?RQFLK -F@OLDOFA /MBO>QFLKP

2.3.4 Minimum Generator Operating Parameters B Parameter Limited Schedules
->0OHBQ 3BIIBOP LC #>M>@FQV 2BPLRO@BP >0OB OBNRFOBA QL PR?JFQ MBO 3B@QFLK LC QEI
>P CLIILTP

\ &LO 0OF@B ">PBA5KFQP  >Q IB>PQ LKB @LPQ ?>PBA P@EBARIB QE>Q FP M>0>JBQBO IFJF(
MOF@B ?>PBA 0>0>JBQBO ,FJFQBA 3@EBARIB

\ &LO#LPQ ">PBASKFQP >Q IB>PQ LKB @LPQ ?>PBA P@EBARIB QE>Q FP M>0>JBQBO IFJFQB.

#BOQ>FK M>0>JBQBOP LK @LPQ ?>PBA >KA MOF@B ?>PBA 0,3 P@EBARIBP >0B PR?GB@Q QL ABC
4EB CLIILTFKD PR?PB@QFLKP MOLSFAB ABQ>FIP OBD>OAFKD TEF@E M>0>JBQBOP >0OB IFJFQBA |
QL OBNRBPQ BU@BMQFLKP QL QEB IFJFQP >KA QEB @FO@RJIPQ>K@BP TEBK PR@E 0>0>JBQBO
3@EBARIBP >0B @LKPFABOBA AROFKD @LJJFQJIBKQ >KA AFPM>Q@E

2.3.4.1 Parameter Limits
$FCCBOBKQ IFJFQP J>V ?B >MMIFBA QL @BOQ>FK P@EBARIB M>0>JBQBOP ABMBKAFKD LK > OBPI
#>M>@FQV @LJIJFQJIBKQ QVMB >KA QEB >MMIF@>?IB $BIFSBOV 9B>0

\ HI#>M>@FQV 2BPLRO@BP >0OB PR?GB@Q QL RKFQ PMB@FCF@ LMBO>QFKD IFJFQP CLO QEB
M>0>JBQBOP

g 4ROK $LTK 2>QFL

g -FKFJRJ $LTK 4FJB

g -FKFJRJ 2RK 4FJB

g ->UFJRJ $>FIV 3Q>0QP

g ->UFJRJ 7BBHIV 3Q>0QP
g ->UFJRJ 2RK 4FJB

g 3Q>0Q 5M 4FJB

g .LQFCF@>QFLK 4FJB

\ 0*- ABQBOJFKBP RKFQ PMB@FCF@ M>0>JBQBO IFJFQP CLO B>@E #>M>@FQV 2BPLRO@B ?>F
LMBO>QFKD ABPFDK @E>0>@QBOFPQF@P >KA LQEBO @LKPQO>FKQP LC QE>Q OBPLRO@B
RKFQ PMB@FCF@ M>0>JBQBO IFJFQP TFIl >MMIV CLO QE>Q OBPLRO@B RKIBPP FQ FP LMBO>
>K BU@BMQFLK COLJ QELPB IFJFQP >P ABP@OF?BA FK 3B@QFLK  LC QEFP ->KR>|
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0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
3B@QFLK /SBOSFBT LC QEB 0*- %KBODV ->OHBQP

2.3.4.2 Unit Specific Parameter Adjustments

\ ->OHBQ 3BIIBOP QE>Q AL KLQ ?BIFBSB QEBFO FKAFSFAR>| OBPLRO@BP @>K JBBQ QEB RKFQ
M>0>JBQBO IFJFQP ABQBOJFKBA ?V 0*- ARB QL >@QR>| LMBO>QFKD @LKPQO>FKQP @>K OB
0*- BPQ>?IFPE >AGRPQBA RKFQ PMB@FCF@ M>0>JBQBO IFJFQP CLO QELPB OBPLRO@BP 4E|
3BIIBO J>V OBNRBPQ >AGRPQBA RKFQ PMB@FCF@ M>0>JBQBO IFJFQP ?V MOLSFAFKD >Il QE
A>Q> FKCLOJ>QFLK >KA AL@RJBKQ>QFLK QL 0*- FK LOABO QL GRPQFCV >KA PRMMLOQ QEB :
IFJFQP QEOLRDE QEB 5KFQ 3MB@FCF@ 0>0>JBQBO 'AGRPIBKIE0OL @BFHFQS 7V
KL 1>QBO QE>K QEB &B?0R>0V FJIBAF>QBIV MOB@BAFKD QEB CFOPQ $BIFSBOV 98>0 CLO"
>AGRPQBA RKFQ PMB@FCF@ M>0>JBQBO IFJFQP >0OB OBNRBPQBA QL @LJJBK@B 4B@EKF@
JRPQ ?B MOLSFABA >?LRQ QEB LMBO>QFLK>I IFJFQP QE>Q PRMMLOQ QEB OBNRBPQBA >AGR
PE>I KLQFCV QEB ->0OHBQ 3BIIBO FC FQP OBNRBPQ T>P >MMOLSBA LO ABKFBA ?V KL I>QBO Q

4EB BCCB@QFSB A>QB LC >MMOLSBA >AGRPQJBKQP PE>II ?B KL B>OIFBO QE>K *RKB LC Q
>MMIF@>?IB $BIFSBOV 9B>0 0*- TFIl @LKPRIQ TFQE QEB --5 >KA @LKPFABO >KV FKMRQ OB@E
FK FQP ABQBOJFK>QFLK LC > OBPLRO@BdP RKFQ PMB@FCF@ M>0>JBQBO IFJFQP

\ /K@B 0*- E>P J>AB > ABQBOJFK>QFLK LC QEB RKFQ PMB@FCF@ M>0>JBQBO IFJFQBA P@EBAI
S>IRBP CLO > 'BKBO>QFLK #>M>@FQV 2BPLRO@B QELPB S>IRBP TFIl OBJ>FK >MMIF@>7?IB QL
OBPLRO@B RKQFI PR@E QFJB >P 0*- ABQBOJFKBP QE>Q > @E>KDB FP KBBABA ?>PBA LK @E>
LMBO>QFLK>I @>M>?FIFQFBP LC QEB OBPLRO@B

\ 4EB LMBO>QFLK>I IFJFQ>QFLKP QE>Q PRMMLOQ >AGRPQBA RKFQ PMB@FCF@ M>0>JBQBO If
> MEVPF@>| LMBO>QFLK>| IFJFQ>QFLK ?>PBA LK LMBO>QFKD ABPFDK @E>0>@QBOFPQF@P
LO ? LQEBO >@QR>| MEVPF@>| @LKPQO>FKQP QE>Q >OB KLQ ?>PBA LK QEB @E>0>@QBOF!
OBPLRO@B FK@IRAFKD @LKQO>@QR>I IFJFQ>QFLKP %@LKLIF@ @LKPQO>FKQP >OB KLQ C
@LKPFABO>QFLK FK QEB ABQBOJFK>QFLK LC QEB RKFQ PMB@FCF@ M>0>JBQBO IFJFQP #L}
J>V LKIV ?B @LKPFABOBA > MEVPF@>| @LKPQO>FKQ >KA KLQ >K B@LKLIF@ @LKPQO>FKQ TI
LK > K>QRO>| D>P MFMBIFKB QO>KPMLOQ>QFLK @LKQO>@Q QE>Q FP CLO QEB ?BPQ >S>FI>?
LCCBOBA ?V QEB MFMBIFKB >KA >S>FI>?IB QL QEB ->OHBQ 3BIIBO O>QEBO QE>K > ILTBO @LP
QE>Q MOLSFABP IBPP CIBUF?IB PBOSF@B &LO BU>JMIB FC > MFMBIFKB LCCBOP ELROIV KLJF
LO KL KLQF@B PBOSF@B QEB OBPLRO@BAP LMBO>QFLK>I M>0>JBQBOP TFIl ?B ?>PBA LK QE
CIBUF?IB PBOSF@BP QE>Q >OB >S>FI>?IB BSBK FC > IBPP CIBUF?IB PBOSF@B FP MOL@ROBA

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

g 3Q>0Q 5M 4FJB !AGRPQJBKQP * /OFDFK>| %NRFMJIBKQ ->KRC>@QROBO /%- ?>@HRM
AL@RJIBKQ>QFLK @LKQOLI OLLJ A>Q> PQ>0Q RM IL>AFKD @ROSBP >KA > ABQ>FIBA PQ:
PBNRBK@B IFPQFKD QEB OBNRFOBA PQBMP >ILKD TFQE QEB QFJB OBNRFOBA QL MBOCI

g ->UFJRJ $>FIV 7BBHIV 3Q>0QP !AGRPQJBKQP " /%- 2>@HRM AL@RJIBKQ>QFLK >KA LO
ABQ>FIBA PQ>0Q RM >KA PERQALTK PBNRBK@BP QE>Q PELT TEV QEB ABC>RIQ PQ>0Q \
@>KKLQ ?B MEVPF@>11V JBQ

g -FKFJRJ 2RK 4FJB IAGRPQJBKQP " /%- ?>@HRM AL@RJIBKQ>QFLK CLO MEVPF@>| OBPLRO
@LKPQO>FKQP QE>Q OBNRFOBP QEB RKFQ QL ?B LMBO>QBA CLO QEB OBNRBPQBA QFJi

2BSFPFLK %CCB@QFSB $>QB 0*- ]
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0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
3B@QFLK /SBOSFBT LC QEB 0*- %KBODV ->OHBQP

g -FKFJRJ $LTK 4FJB !AGRPQJBKQP /%- ?>@HRM AL@RJIBKQ>QFLK >KA > ABQ>FIBA PERQ
ALTK PBNRBK@B IFPQFKD QEB OBNRFOBA PQBMP QL ?0FKD QEB OBPLRO@B FKQL > OB>
RM @LKAFQFLK >ILKD TFQE QEB QFJB OBNRFOBA QL MBOCLOJ B>@E PQBM

g .LQFCF@>QFLK 4FJB !AGRPQJBKQP " ! ABQ>FIBA PBNRBK@B LC BSBKQP LC QEB Q>PHP O
MOFLO QL PQ>0Q RM >ILKD TFQE QEB QFJB OBNRFOBA QL MB2@EQFBK@EPQBM
MFMBIFKB @LKQO>@QP J>V ?B PR?JFQQBA CLO OBSFBT

g 4ROK $LTK 2>QFL 'AGRPQJBKQP " /%- 2>@HRM AL@RJIBKQ>QFLK ABP@OF?FKD QEB
BNRFMJBKQ IFJFQ>QFLK 2BNRBPQP CLO >AGRPQJBKQP QL QEFP M>0>JBQBO ?>PBA LK
MBOJFQ IFJFQ>QFLKP >KA OBI>QBA @LK@BOKP TFIl OBNRFOB FK@IRPFLK LC QEB >MMIF
0BOJFQ >P TBII >P BJFPPFLKP A>Q> CLO GRPQFCF@>QFLK

2.3.4.3 Parameter Limited Schedule Exceptions

\

4EBOB >0B QEOBB AFCCBOBKQ QVMBP LC BU@BMQFLKP QL QEB 0>0>JBQBO ,FJFQBA 3@E
ABC>RIQ S>IRBP

g 4BIMLO>OV %U@BNXEKB QFJB BU@BMQFLK I>PQFKD CLO QEFOQV  A>VP LO IBPP ARO
QEB QTBISB JLKQE MBOFLA COLJ *RKB QL ->V

g OBOFLA %U@BMIFPRFKD CLO >Q IB>PQ QEFOQV LKB ~ A>VP ?RQ KL JLOB QE>K LKB VB>
AROFKD QEB QTBISB JLKQE MBOFLA COLJ *RKB QL ->V

g 0BOPFPQBKQ %U@BMEBEKD CLO >Q IB>PQ LKB VB>0

OROPR>KQ QL 3B@QFLK )) " LC IQQ>@EJBKQ - * IMMBKAFU LC QEB 4>0OFCC OBOFLA >KA 0BOPF
%U@BMQFLK OBNRBPQP JRPQ ?B PBKQ QL 0>0>JBQBOP %U@BMQFLKP MGJ @LJ ?V KL I>QBC
&B?0R>0V FJIBAF>QBIV MOB@BAFKD QEB QTBISB JLKQE MBOFLA COLJ *RKB QL ->V AROF
TEF@E QEB BU@BMQFLK FP OBNRBPQBA QL @LJJBK@B

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

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

OEVPF@>| LMBO>QFLK>| IFJFQ>QFLKP CLO 0BOFLA LO 0BOPFPQBKQ %U@BMQFLKP J>V FK@I|
IFJFQBA QL JBQ>IIRODF@>| OBPQOF@QFLKP ARB QL >DB >KA ILKD QBOJ ABDO>A>QFLK MEV
JLAFCF@>QFLKP LMBO>QFKD MBOJFQ IFJFQ>QFLKP LMBO>QFKD IFJFQP FIMLPBA ?V CBABO
IL@>! OBDRI>QLOV OBNRFOBJBKQP LO FKPRO>K@B @>00FBO OBNRFOBJBKQP @LKPBKQ A
J>KRC>@QROBO QB@EKF@>| ?RIIBQFKP LO BKSFOLKJBKQ>I MBOJFQ IFJFQ>QFLKP RKABO K
@LKAFQFLKP

%>@E ->OHBQ 3BIIBO OBNRBPQFKD > 0BOFLA LO 0BOPFPQBKQ %U@BMQFLK ?>PBA LK KBT M
LMBO>QFLK>! IFJFQ>QFLKP CLO > OBPLRO@B J>V PR?JFQ QEB QB@EKF@> FKCLOJ>QFLK Of

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



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

QEB RK>S>FI>?FIFQV LC EFPQLOF@>I LMBO>QFKD A>Q> PRMMLOQFKD QEB OBNRBPQBA M>(
JRPQ ?B ?>PBA LK QEB ABCFKFQFLK LC MEVPF@>| LMBO>QFLK>I IFJFQ>QFLKP CLO OBOFLA L(
%U@BMQFLKP LC QEB OBPLRO@B

\ %>@E 4BIJMLO>0OV OBOFLA LO 0BOPFPQBKQ %U@BMQFLK OBNRBPQ TFIl FKAF@>QB QEB BUN
ARO>QFLK LC QEB OBNRBPQBA BU@BMQFLK FK@IRAFKD QEB A>QB LK TEF@E QEB OBNRBPC
MBOFLA TFIl BKA )C MEVPF@>| @LKAFQFLKP >Q QEB RKFQ @E>KDB PR@E QE>Q QEB BU@BM
ILKDBO OBNRFOBA QEB ->OHBQ 3BIIBO FP L?IFD>QBA QL FKCLOJ 0* >KA QEB --5 >KA QEB
BU@BMQFLK TFIl ?B OBSFBTBA QL ABQBOJFKB FC QEB BU@BMQFLK @LKQFKRBP QL ?B >MMC

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

g 5KFQ .>JB

0>0>JBQBO ,FJFQ 2BNRBPQBA

2B>PLK CLO 4BJMLO>0V %U@BMQFLK 2BNRBPQ
B$>0Q QF@HBQ

*RPQFCF@>QFLK CLO 4BIJMLO>0V %U@BMQFLK 2BNRBPQ FK@IRAFKD OBNRFOBA OBPLI
A>Q> FK PRMMLOQ LC QEB BU@BMQFLK

g $>QB LK TEF@E QEB BU@BMQFLK MBOFLA TFIl BKA

\ )C 0*- ALBP KLQ OB@BFSB > @LJMIBQB BU@BMQFLK OBNRBPQ >KA QEB OBPLRO@B AFA KLQ
QEB $>V >EB>A %KBODV ->0HBQ QEB OBPLRO@B P@EBARIB TFIl 7B OBQROKBA QL FQP MOB:
M>0>JBQBO IFJFQP

\ OEVPF@>| LMBO>QFLK>| IFJFQ>QFLKP CLO 4BJMLO>0V %U@BMQFLKP J>V FK@IRAB ?RQ >OB
QL PELOQ QBOJ BNRFMJIBKQ C>FIROBP PELOQ QBOJ CRBI NR>IFQV MOL?IBJP PR@E >P BU@!
JLFPQROB FK @L>I CFOBA RKFQP LO BKSFOLKJBKQ>I MBOJFQ IFJFQ>QFLKP RKABO KLK BJBC
@LKAFQFLKP

\ ->OHBQ 3BIIBOP J>V RPB BU@BMQFLKP QL OBCIB@Q MEVPF@>| LMBO>QFLK> IFJFQ>QFLKP |
LMBO>QFLK>I CILT LOABOP LK K>QRO>I D>P MFMBIFKBP >KA IL@>l K>QRO>| D>P AFPQOF?RQ
@LIM>KFBP ,$# 4EBPB BU@BMQFLKP TFIl ?B OBSFBTBA ?V 0*- >KA QEB --5 >KA >MMOLSBA
2V 0*- FK >@@LOA>K@B TFQE QEB >MMIF@>?IB MOLSFPFLKP LC QEB 4>0FCC >KA /MBO>QFK
IDOBBJBKQ

\ 1 QBIMLO>0OV BU@BMQFLK J>V LKIV ?B OBNRBPQBA LKB QFJB CLO QEB P>JB MEVPF@>| >KA >
@LKPQO>FKQ MBO L@@ROOBK@B PFK@B >K LMBO>QFLK>l @LKPQO>FKQ QE>Q J>V MBOFL/
QE>K LK@B PELRIA ?B QEB PR?GB@Q LC > MBOFLA BU@BMQFLK OBNRBPQ O>QEBO QE>K JRI
QBJMLO>0V BU@BMQFLK OBNRBPQP

Q Q@ Q@ «Q

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



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

\ 4EB ->OHBQ 3BIIBO PE>Il KLQFCV QEB /CCF@B LC QEB )KQBO@LKKB@QFLK >KA QEB --5 FK TO
>KV RMA>QBP QL QEB MEVPF@>| @LKAFQFLK LC QEB RKFQ >KA PE>Il KLQFCV QEB /CCF@B L(
)KQBO@LKKB@QFLK >KA QEB --5 FK TOFQFKD LC >K B>0IV QBOJFK>QFLK LC > QBIJMLO>0V BL
ARB QL @E>KDBA MEVPF@>| @LKAFQFLKP ?V KL I>QBO QE>K LKB "RPFKBPP $>V MOFLO QL QI
QBOJFK>QFLK A>QB

\ 1->OHBQ 3BIIBO PE>Il MOLSFAB PRMMLOQFKD AL@RJIBKQ>QFLK ABJLKPQO>QFKD QEB >@QR:
QBOJFK>QFLK A>QB LC QEB MEVPF@>I >KA >@QR>I M>0>JBQBO IFJFQ>QFLK QE>Q MOLIMQB
QEB QBJMLO>0V BU@BMQFLK QL QEB /CCF@B LC )KQBO@LKKB@QFLK >KA QEB --5 TFQEFK L
$>V LC QEB QBOJFK>QFLK LC PR@E @LKAFQFLK

\ )K >AAFQFLK MEVPF@>| LMBO>QFLK>! IFJFQ>QFLKP CLO 4BJMLO>OV %U@BMQFLKP J>V FK@
MEVPF@>I LMBO>QFLK>I IFJFQ>QFLK CLO MBOFLA BU@BMQFLKP QE>Q >OFPBP AROFKD QEB
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>0>JBQBO ,FJFQBA
3@EBARIB >PPL@F>QBA TFQE B>@E CRBI QVMB !ll 0>0>JBQBO ,FIJFQBA 3@EBARIBP JRPQ 7B
PR?JFQQBA SF> ->OHBQP '>QBT>V PBSBK A>VP MOFLO QL QEB ?BDFKKFKD LC B>@E MBOFL
?BDFKKFKD *RKB 'KV BU@BMQFLKP OBNRFOBA CLO >KV LC QEB 0>0>JBQBO ,FJFQBA 3@EB/
PR?JFQQBA CLO JRIQFMIB CRBI OBPLRO@BP TFIl ?B OBNRFOBA QL ?B PR?JFQQBA >KA >MMOI
BU@BMQFLK MOL@BPP ?V QEB >MMIF@>?IB AB>AIFKBP

\ ->OHBQ 3BIIBOP PE>Il KLQFCV FK TOFQFKD QEB --5 >KA 0*- LC > J>QBOF>| @E>KDB QL QEB C>
OBIFBA RMLK ?V QEB --5 >KA LO 0*- QL PRMMLOQ > 4BJMLO>0V 0BOFLA LO 0BOPFPQBKQ
%U@BMQFLK 4EB --5 TFIl MOLSFAB TOFQQBK KLQF@B LC >KV @E>KDB QL FQP ABQBOJFK>QF
OBD>OAFKD QEB BU@BMQFLK OBNRBPQ TFQEFK CFCQBBK  A>VP LC OB@BFMQ LC PR@E K
>KA QEB ->OHBQ 3BIIBO 0* TFIl KLQFCV QEB ->OHBQ 3BIIBO >KA --5 FK TOFQFKD ?V KL I>QBO
QE>K QTBKQV  A>VP >CQBO OB@BFMQ LC QEB ->OHBQ 3BIIBOdP KLQF@B TEBQEBO FQ FP (
@LKCFOJFKD FQP >MMOLS>| LC QEB BU@BMQFLK OBNRBPQ

g )C 0% ABQBOJFKBP QE>Q FQP >MMOLS>I LC QEB BU@BMQFLK PELRIA ?B OBSLHBA LO QB
CLO 'BKBO>QFLK #>M>@FQV 2BPLRO@BP TFQELRQ >MMOLSBA >AGRPQBA RKFQ PMB@F
QEB RKFQ PMB@FCF@ S>IRBP ABQBOJFKBA ?V 0*- PE>Il >MMIV >KA CLO 'BKBO>QFLK #>M
2BPLRO@BP TFQE >MMOLSBA >AGRPQBA RKFQ PMB@FCF@ S>IRBP QEB >AGRPQBA RKF
S>IRBP PE>II >MMIV 0% PE>II KLQFCV QEB ->OHBQ 3BIIBO QEOBB  ?RPFKBPP A>VP ?BCL(
PR@E OBSL@>QFLK

2.3.4.4 Retired

2.3.4.5 Consideration of Price-based Parameter-Limited Schedules in Commitment

and Dispatch

'‘BKBO>QFLK #>M>@FQV 2BPLRO@BP PE>Il ?B BIFDF?IB CLO @LJJFQJBKQ LK 0>0>JBQBO ,FJFQBA
3@EBARIBP

\ )K QEB BSBKQ QE>Q 0*- F AB@I>OBP > ->UFJRJ 'BKBO>QFLK %JBODBK@V FF FPPRBP >
->UFJRJ 'BKBO>QFLK %JBODBK@V !IBOQ (LQ 7B>QEBO !IBOQ #LIA 7B>QEBO !IBOQ LO FFF
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0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
3B@QFLK /SBOSFBT LC QEB 0*- %KBODV ->OHBQP

P@EBARIBP OBPLRO@BP ?>PBA LK QEB >KQF@FM>QFLK LC > ->UFJRJ 'BKBO>QFLK %JBODBK
->UFJRJ 'BKBO>QFLK %JBODBK@V !IBOQ (LQ 7B>QEBO IBOQ LO #LIA 7B>QEBO 'IBOQ CLO >II L
>KV M>0Q LC PR@E /MBO>QFKD $>V DBKBO>QFLK OBPLRO@BP TFIl ?B @LJIFQQBA LK QEB JI
B@LKLIF@ P@EBARIB LC QEBFO MOF@B ?>PBA 0>0>JBQBO ,FJFQBA 3@EBARIB >KA MOF@B *
P@EBARIB

\ 5KABO QEB >?LSB @FO@RJIPQ>K@B FC > ->0OHBQ 3BIIBO C>FIP QEB 4EOBB OFSLQ>I 3RMMIFB(
%KBODV ->OHBQP QEB 3BIIBOdP OBPLRO@BP TFII ?B @LJIJFQQBA LK QEB P@EBARIB TFQE QE
@LPQ >JLKD QEB @LPQ ?>PBA P@EBARIB MOF@B ?>PBA P@EBARIB >KA MOF@B ?>PBA 0>0>
,FJFQBA 3@EBARIB

2.3.4.6 Minimum Run Time for Pseudo Modeled Combined Cycle Units

4EB >MMOLSBA @LJ?FKBA @V@IB -FKFJRJ 2RK 4FJB RKFQ PMB@FCF@ M>0>JBQBO FK@IRABP QE
KB@BPP>0OV CLO PQ>0Q RM LC QEB RKFQdP PQB>J QRO?FKB 3R?JFQQBA @LPQ ?>PBA >KA MOF(
LCCBOP JRPQ ?B >Q IB>PQ >P CIBUF?IB >P QEB >MMOLSBA M>0>JBQBO IFJFQP CLO QEB OBPLROC
LO JLOB LC > MPBRAL JLABIBA @LJ?FKBA @V@IB ?IL@H P FP KLQ AFPM>Q@EBA FK QEB 2B>| QFJB
>PPL@F>QBA MPBRAL JLABI ?IL@H P ->OHBQ 3BIIBOP JRPQ RMA>QB QEB -FKFJRJ 2RK 4FJB
M>0>JBQBO LC QEB PB@LKA >KA >KV PR?PBNRBKQ MPBRAL JLABIBA ?IL@HP FK ->OHBQP ">QBT>\
OBJLSB QEB >PPL@F>QBA PQB>J QRO?FKB PQ>0Q RM QFJB QE>Q FP FK@IRABA FK QEB M>0>JBQ
RMA>QB JRPQ L@@RO FC >KA TEBK QEB PR?PBNRBKQ RKFQP >0OB AFPM>Q@EBA FC KLQ ?BCLOE

2.3.4A Internal and External Bilateral Transactions
4EB CLIILTFKD ?RPFKBPP ORIBP >MMIV QL 40>KPJFPPFLK #RPQLJBOP

\ 40>KPJFPPFLK @RPQLJBOP J>V PR?JFQ BUQBOK>I ?FI>QBO>I QO>KP>@QFLK P@EBARIBP >K,
FKAF@>QB TFIIFKDKBPP QL M>V FKQL BFQEBO QEB $>V >EB>A ->OHBQ LO 2B>| QFJB ->OHBQ
$>V >EB>A ->OHBQ > QO>KP>@QFLK PE>Il FKAF@>QB TFIIFKDKBPP QL M>V ?V PR?JFQQFKD Q
QO>KP>@QFLK >P >K c5M 4Ld @LKDBPQFLK ?FA 2BCBO QL 3B@QFLK  LC QEFP ->KR>| CLO
?RPFKBPP ORIBP MBOQ>FKFKD QL 5M 4L #LKDBPQFLK QO>KP>@QFLKP

\ )KQBOK>| ?FI>QBO>| QO>KP>@QFLKP J>V ?B ABPFDK>QBA >P $>V >EB>A LO 2B>| QFJB ->OHBG
0*- )K3@EBARIB

4EB CLIILTFKD ?RPFKBPP ORIBP >MMIV QL >KV DBKBO>QLO TFQEFK QEB 0*- JBQBOBA ?LRKA>OV >
MPBRAL QFBA FKQL QEB -)3/ ">I>K@FKD 'RQELOFQV

\ 4EB $>V >EB>A OPBRAL 4FB 40>KP>@QFLK J>V LKIV ?B PR?JFQQBA ?V ->OHBQ 0>0QF@FM>KG
TELPB DBKBO>QLO FP TFQEFK QEB 0*- JBQBOBA ?LRKA>OV >KA >OB MPBRAL QFBA FKQL QEB
">I>K@FKD IRQELOFQV

\ 4EB BIFDF?IB PLRO@B LC QEB $>V >EB>A OPBRAL 4FB 40>KP>@QFLK FP QEB DBKBO>QLO IL@
QEB BIFDF?IB PFKH FP QEB -)3/ FKQBOC>@B

\ 4EB ->OHBQ 0>0QF@FM>KQ J>V PR?JFQ QEB $>V >EB>A OPBRAL 4FB 40>KP>@QFLK >Q B>@E
IL@>QFLK RM QL QEB QO>KPJFPPFLK PBOSF@B OBPBOS>QFLK >PPL@F>QBA TFQE QEB OPBR
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0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
3B@QFLK /SBOSFBT LC QEB 0*- %KBODV ->OHBQP

\ $>V >EB>A OPBRAL 4FB 40>KP>@QFLK ?FAP PE>II ?B KL DOB>QBO QE>K  -7E >KA KL IBPP
QE>K  -7E KV $>V >EB>A OPBRAL 4FB 40>KP>@QFLK QE>Q ?FAP EFDEBO QE>K  -7E LO
IBPP QE>K  -7E TFIl ?B OBGB@QBA

\ $>V >EB>A OPBRAL 4FB 40>KP>@QFLK ?FAP PE>Il 7B PRMMLOQBA FK QEB $>V >EB>A ->OHBQ L

\ $>V >EB>A OPBRAL 4FB 40>KP>@QFLK ?FAP >0OB @IB>0OBA ?>PBA LK QEB QLQ>| ,-0 MOF@B
AFCCBOBK@B ?BQTBBK QEB PLRO@B >KA QEB PFKH

2.3.4B Energy Storage Resource (ESR) Participation Model

IK %KBODV 3QLO>DB 2BPLRO@B %32 FP > OBPLRO@B @>M>?IB LC OB@BFSFKD BIB@QOF@ BKB!(
DOFA >KA PQLOFKD FQ CLO I>QBO FKGB@QFLK QL QEB DOFA QE>Q M>0QF@FM>QBP FK QEB 0*- %
LO IK@FII>0V 3BOSF@BP ->OHBQP >P > ->OHBQ 0>0QF@FM>KQ

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

%32 0>0QF@FEM>QFLK -LABI %IB@QQFLK FB /MQ )K/MQ /RQ

\ 2BPLRO@BP JRPQ LMQ FKQL QEB %KBODV 3QLO>DB 2BPLRO@B 0>0QF@FM>QFLK -LABI ?V Pl
OBNRBPQ QL -BJ?BO 2BI>QFLERBQPS@ MGJ @LJ

\ /K@B > OBPLRO@B LMQP FK CLO %32 M>0QF@FM>QFLK QEB LMQ FK PQ>QRP OBJ>FKP RKQF
OBNRBPQ FP OB@BFSBA

\ %UFPQFKD OBPLRO@BP JRPQ PBKA LMQ FK OBNRBPQP KL I>QBO QE>K 3BMQBJ?BO CLO QE
*>KR>0V QL $B@BJ?BO M>0QF@FM>QFLK JLKQEP

\ 2BPLRO@BP TFQEFK QEB KBT OBPLRO@B NRBRB MOL@BPP JRPQ PBKA >K LMQ FK OBNRBPQ
QE>K QEOBB  JLKQEP FK >AS>K@B LC QEBFO FKFQF>| PQ>0Q FK QEB %KBODV ->OHBQP

\ 1K 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@!
*>KR>0V QL $B@BJ?BO M>OQF@FM>QFLK JLKQEP

%32 -LAB $BPFDK>QFLK

%32 JLABI M>OQF@FM>KQP >0OB KLQ LMQFJFWBA CLO @LJIJFQJBKQ AB@FPFLKP FK $>V >EB>A >K;
QFJB ?B@>RPB QEBV >0OB J>K>DBA AFOB@QIV ?V M>0QF@FM>KQP QEOLRDE PMB@FCF@>QFLK 1
LC LMBO>QFLK

\ #LKQFKRLRP JLAB  PE>Il 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
3QLO>DB 2BPLRO@B JLABI M>OQF@FM>KQ FP @>M>?IB LC @LKQFKROD#KRAGBIRARDQBIV
COLJ TFQEAO>TFKD -7 NR>KQFQFBP COLJ QEB DOFA QL FKGB@QFKD -7 NR>KQFQFBP LKQL Q
%32 JLABI M>OQF@FM>KQP LMBO>QFKD FK #LKQFKRLRP -LAB @>KKLQ PMB@FCV > 0>JM O>(
>PPRJBA QL ?B RKIFJFQBA #LKQFKRLRP JLAB OBNRFOBP QEB ->UFJRJ $FP@E>ODB ,FJFQ QL

2BSFPFLK %CCB@QFSB $>QB 0*- ]
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0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
3B@QFLK /SBOSFBT LC QEB 0*- %KBODV ->OHBQP

DOB>QBO QE>K LO BNR>I QL WBOL >KA QEB ->UFJRJ #E>0DB ,FJFQ QL ?B IBPP QE>K LO BNR>
WBOL

Max

Continuous
operations

lirmit

Max charge limit

\ #E>0DB JLAB PE>Il JB>K QEB JLAB LC LMBO>QFLK LC >K %KBODV 3QLO>DB 2BPLRO@B JLABI
M>0QF@FM>KQ QE>Q LKIV FK@IRABP KBD>QFSB -7 NR>KQFQFBP FB QEB %KBODV 3QLO>DI

JLABI

M>0QF@FM>KQ FP LKIV TFQEAO>TFKD -7P COLJ QEB DOFA #E>ODB -LAB OBNRFOBP QI

%KBODV 3QLO>DB 2BPLRO@B JLABI M>OQF@FM>KQdP -FKFJRJ #E>0DB ,FJFQ >KA QEB ->UFJ
#E>0DB ,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 > 0>JM O>QB

Min ..DMW ........ reerassesessaen ......

Max

Charge Mode

\ $FP@E>0DB JLAB PE>II JB>K QEB JLAB LC LMBO>QFLK LC >K %KBODYV 3QLO>DB 2BPLRO@B

JLABI

M>OQF@FM>KQ QE>Q LKIV FK@IRABP MLPFQFSB -7 NR>KQFQFBP FB QEB %KBODV 3G

2BPLRO@B JLABI M>OQF@FM>KQ FP LKIV FKGB@QFKD -7P LKQL QEB DOFA $FP@E>ODB -LAE
QEB -FKFJRJ $FP@E>0DB ,FJFQ >KA QEB ->UFJRJ $FP@E>0DB ,FJFQ QL ?B DOB>QBO QE>K LC

BNR>|

QL WBOL ! 0>JM O>QB FP OBNRFOBA FK QEFP LMBO>QFKD JLAB

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

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

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

#-FUBA 4B@EKLILDV &>@FIFQV

4EFP PB@QFLK ABP@OF?BP ELT > -FUBA 4B@EKLILDV &> @FIFQV @>K MOLSFAB BKBODV >KA >K@
PBOSF@BP FK QEB 0*- J>OHBQMI>@B

-FUBA 4B@EKLILDV & @FIFQV FP > C>@FIFQV QE>Q CB>QROBP JRIQFMIB >KA AFPQFK@Q DBKBO:
QVMBP ?BEFKA QEB P>JB MLFKQ LC FKQBO@LKKB@QFLK )KAFSFAR>| QB@EKLILDV QVMBP >0B C
@LIMLKBKQP 4EBOB >0B >IQBOK>QB T>VP QE>Q QEB @LIMLKBKQP LC > -FUBA 4B@EKLILDV &> @
M>OQF@FM>QB FK 0*- ->OHBQP >P BFQEBO #L ,L@>QBA 2BPLRO@BP TEBOB QEB @LJIMLKBKQF
JLABIBA >KA AFPM>Q@EBA >P QTL LO JLOB PBM>0>QB OBPLRO@BP LO FKQBDO>QBA (V?0FA 2|
TEBOB @LJMLKBKQP >0OB JLABIBA >KA AFPM>Q@EBA >P > PFKDIB FKQBDO>QBA OBPLRO@B (LTB¢
-FUBA 4B@EKLILDV &>@FIFQV TEF@E CB>QROBP PFDKFCF@>KQ FKQBO>@QFLKP ?BQTBBK QEB [
PQLO>DB @LJMLKBKQP >0B OBNRFOBA QL M>OQF@FM>QB FK J>OHBQP >P > PFKDIB (V?0FA 2BPL

#L ,L@>QBA 2BPLRO@BP M>0QF@FM>QB FK QEB #>M>@FQV %KBODV >KA LO IK@FII>OV 3BOSF@
FKAFSFAR>IIV >P PBM>0>QB OBPLRO@BP >KA CLIILT QEB OBIBS>KQ ?RPFKBPP ORIBP CLO B>@E .
OBPLRO@B >@@LOAFKDIV (V?0FA 2BPLRO@BP M>0QF@FM>QB FK >@@LOA>K@B TFQE 3B@QFL

-FUBA 4B@EKLILDV &> @FIFQV QE>Q FP BIFDF?IB QL M>0QF@FM>QB FK @>M>@FQV >KA BKBODV .
> (V?0FA 2BPLRO@B LO >P JRIQFMIB #L ,L@>QBA 2BPLRO@BP QEB JLABIFKD @I>PPFCF@>QFLK €
QEB BKBODV J>0OHBQ >KA @>M>@FQV J>OHBQ M>0QF@FM>QFLK JRPQ J>Q@E CLO QEB >MMIF@:
9B>0

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



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

&LO > -FUBA 4B@EKLILDV & @FIFQV QE>Q E>P KL @LIMLKBKQP QE>Q M>OQF@FM>QB FK QEB #>\
>KA QE>Q FP BIFDF?IB QL M>OQF@FM>QB FK QEB BKBODV J>OHBQP >P BFQEBO > (V?OFA 2BPLRO
JRIQFMIB #L ,L@>QBA 2BPLRO@BP QEB JLABIFKD @I>PPFCF@>QFLK @>K ?B @E>KDBA LK@B MBC
VB>0 TFQE KLQF@B QL 0* ?V KL I>QBO QE>K ->V CLO QEB RM@LJFKD *>KR>0V QL $8@BJ?BO
M>OQF @FM>QFLK JLKQEP 'K >KKR>| JLABIFKD @I>PPFCF@>QFLK @E>KDB MOLSFABP >ABNR>QB
>@@LJILA>QB QEB ?RPFKBPP FKQBOBPQP LC QEB LTKBOP LC PR@E OBPLRO@BP TEFIB MOLSFA
?>PFP COLJ TEF@E QL >AJFKFPQBO J>0OHBQ LRQ@LJBP /K@B > JLABIFKD PQ>QRP FP @ELPBK FC
RKQFI >KLQEBO OBNRBPQ FP OB@BFSBA &LO >K BKBODV LKIV -FUBA 4B@EKLILDV &>@FIFQV TFQ
OBPLRO@B NRBRB MOL@BPP QEB JLABIFKD @ELF@B JRPQ ?B J>AB KL I>QBO QE>K PFU  JLKQEI
>AS>K@B LC FQP FKFQF>I PQ>0Q FK QEB %KBODV J>OHBQP 3FU JLKQEP MOLSFABP PRCCF@FBK
JLABIFKD @ELF@B QL ?B OBCIB@QBA FK 0*-dP %-3 J>OHBQP PVPQBJ >KA PBQQIBJBKQ PVPQBJP

# (V?0FA 2BPLRO@B

| (V?0FA 2BPLRO@B FP >K %KBODV 2BPLRO@B LO > 'BKBO>QFLK #>M>@FQV 2BPLRO@B @LIMLPE
JLOB QE>K LKB @LIMLKBKQ ?BEFKA QEB P>JB OLFKQ LC )KQBO@LKKB@QFLK LMBO>QFKD FK QEB
%KBODV >KA LO IK@FII>0V 3BOSF@B J>OHBQ P >P > PFKDIB FKQBDO>QBA OBPLRO@B TEBOB?V
@LIMLKBKQ FP > PBM>0>QB DBKBO>QFLK >KA LO PQLO>DB QB@EKLILDV QVMB ! (V?0FA 2BPLRO
>[I LO M>0Q LC > -FUBA 4B@EKLILDV & @FIFQV ! #ILPBA ,LLM (V?OFA 2BPLRO@B FP > (V?0OFA 2BPL
TFQELRQ > PQLO>DB @LIJMLKBKQ LO QE>Q FP MEVPF@>IIV LO @LKQO>@QR>IIV FK@>M>?IB LC @
QEB DOFA 'K /MBK ,LLM (V?OFA 2BPLRO@B FP > (V?0FA 2BPLRO@B TFQE > PQLO>DB @LJMLKBKQ
MEVPF@>IIV LO @LKQO>@QR>IIV @>M>?IB LC @E>ODFKD FQP PQLO>DB @LJMLKBKQ COLJ QEB D
2BPLRO@B QE>Q E>P KL @LIMLKBKQP QE>Q M>OQF@FM>QB FK QEB #>M>@FQV J>0HBQ >KA QE
M>0QF@FM>QB FK QEB BKBODV J>OHBQP >P BFQEBO > #ILPBA ,LLM LO /MBK ,LLM (V?0OFA 2BPLRO
JLABIFKD @I>PPFCF@>QFLK QFJBIFKB FP QEB P>JB >P > -FUBA 4B@EKLILDV &> @FIFQV

| (V?0FA 2BPLRO@B @LKPFPQFKD PLIBIV LC FKSBOQBO ?>PBA @LJMLKBKQP TFQE >Q IB>PQ LKB F
@LIMLKBKQ FP BIFDF?IB QL M>0OQF@FM>QB FK %KBODV >KA K@FII>0V 3BOSF@BP J>OHBQP RPF
>MMOL>@E >P QEB %KBODV 3QLO>DB 2BPLRO@B M>0QF@FM>QFLK JLABI ABP@OF?BA FJIJBAF>C
PB@QFLK " ! (V?0FA 2BPLRO@B @LKPFPQFKD PLIBIV LC KLK PQLO>DB FKSBOQBO ?>PBA @LJIM
FP BIFDF?IB QL M>OQF@FM>QB FK %KBODV >KA IK@FII>0V 3BOSF@BP J>OHBQP RPFKD > PFJFI>0
M>0QF@FM>QFLK JLABI >P RPBA ?V TFKA OBPLRO@BP 4EB LMBO>QFLK>| JLABP >OB RPBA >P PEI
?BILT FK Q>?IB ! (V?OFA 2BPLRO@B ALBP KLQ E>SB a>K@FII>0V LKIV JLABb >KA aOBDRI>QFLK LK
JLABD #ILPBA ,LLM (V?0OFA 2BPLRO@BP QE>Q I>@H QEB #E>ODB ->UFJRJ >KA -FKFJRJ

M>0>JBQBOP @>KKLQ PR?JFQ LCCBOP CLO KBD>QFSB JBD>T>QQP >KA AL KLQ E>SB @E>ODB JLA
,LLM (V?0OFA 2BPLRO@BP JRPQ FKAF@>QB QL 0*- QEB FKQBOS>IP FK TEF@E QEB ?>QQBOV FP FAIl
LRQMRQ @>M>?FIFQV FP PLIBIV > CRK@QFLK LC >S>FI>?IB KLK PQLO>DB BKBODV >P )KQBOJFQQ

4>?1B  (V?0OFA 2BPLRO@B /MBO>QFLK -LABP

Hybrid Resource Type

-LAB
Open-Loop Hybrid Resource Closed-Loop Hybrid Resource

Continuous 9BP N

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



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

Discharge 9BP 9BP
Charge 9BP A
Intermittent 3>JB >P $FP@E>0DB 3>JB >P $FP@E>0DB

2.3.5 Curtailment Service Providers
4EB ?RPFKBPP ORIBP QE>Q >MMIV QL #ROQ>FIJBKQ 3BOSF@B 00OLSFABOP >0B PBQ CLOQE FK 3B¢(
QEFP ->KR>|

2.3.6 PJM Activities
4EB CLIILTFKD ?RPFKBPP ORIBP >MMIV QL 0*- >@QFSFQFBP

\ 0* PE>Il MLPQ LK QEB ->OHBQP ">QBT>V 3VPQBJ QEB 0*- IL>A CLOB@>PQ QLQ>| ?FA ABJ>KA
>KA $>V >EB>A 2BPBOSB L?GB@QFSB CLO B>@E ELRO LC QEB KBUQ /MBO>QFKD $>V 2V >C(
@LJIMIBQFLK LC QEB $>V >EB>A P@EBARIFKD MOL@BPP

\ 0* PE>Il MLPQ CLOB@>PQP LC QLQ>I ELROIV ABJ>KA CLO QEB KBUQ CLRO  A>VP >KA MB>H
ABJ>KA CLO QEB PR?PBNRBKQ QEOBB  A>VP

\ 0*- PE>Il MLPQ ELROIV ,-0 #LKDBPQFLK 0OOF@B >KA ,LPP OOF@B S>IRBP CLO QEB KBUQ
IMBO>QFKD $>V >Q QEB @LJIJMIBQFLK LC QEB $>V >EB>A P@EBARIFKD MOL@BPP ?V

\ 0* PE>Il MLPQ QEB P@EBARIB LC ABJ>KA PRMMIV >KA ?FI>QBO>I QO>KP>@QFLKP CLO MOFS
SFBTFKD ?V ->OHBQ 0>0QF@FM>KQP

\ 0% J>V MBOCLOJ PRMMIBJBKQ>| OBPLRO@B @LJIJFQIBKQP >CQBO QEB $>V >EB>A P@EBARIB
MLPQBA FK LOABO QL J>FKQ>FK OBIF>?IB LMBO>QFLK 3R@E PRMMIBJBKQ>I @LJIFQIBKQP >
LK JEKFJIFWFKD PQ>0QRM >KA KL IL>A @LPQP

\ $ROFKD QEB S>OFLRP OBPLRO@B @LJJFQJBKQ >K>IVPBP 0*- J>V IFJFQ FQP ABMBKABK@B LI
#LI?RPQFLK 4RO?FKBP #4P QL MOLSFAB OBPBOSBP FK LOABO QL J>FKQ>FK OBIF>?IB LMBO>
PQ>KA>0OAP 3R@E IFJFQP PE>Il ?B ?>PBA LK M>PQ MBOCLOJ>K@B LC QEBPB OBPLRO@BP

\ 0* ->OHBQ /MBO>QLOP TFIl @LJJFQ FK QEB $>V >EB>A ->OHBQ >KV DBKBO>QFLK OBPLRO@BF
TBOB P@EBARIBA ?V 0*- AFPM>Q@E FK >AS>K@B LC QEB $>V >EB>A ->OHBQ >KA >0B PQFI|
OBNRFOBA CLO QEB /MBO>QFKD $>V >KA QEBOBCLOB KLQ @>K@BIIBA 4EB P@EBARIBA ELRC
MOB @LJIFQQBA DBKBO>QFLK OBPLRO@B FK QEB $>V >EB>A ->OHBQ TFII >Q IB>PQ FK@IRAB
TEBOB 0*- AFPM>Q@E E>P P@EBARIBA QEB OBPLRO@B >P TBII >P >KV >AAFQFLK>| ELROP TEI
OBPLRO@B T>P ABBJBA QL ?B B@LKLJF@ >P > OBPRIQ LC QEB $>V >EB>A %KBODV ->0HBQ
PLIRQFLK

2.3.6.1 Market Power Mitigation

0*- QBPQP CLO QEB @LK@BKQO>QFLK LC IL@>I J>OHBQ MLTBO RKABO QO>KPJFPPFLK @LKPQO>
>KA >MMIFBP JB>PROBP QL JFQFD>QB PR@E MLTBO TEBK ABQB@QBA )C QO>KPJFPPFLK IFJFQP :
AROFKD QEB $>V >EB>A P@EBARIFKD MOL@BPP LO AROFKD 2B>I QFJB LMBO>QFLKP QEB >MMOLI
DBKBO>QLOP QELPB CLO TEF@E QEB LTKBO C>FIP QEB 4EOBB OFSLQ>I 3RMMIFBO 4BPQ a403 4BF
ABQ>FIBA FK 3B@QFLK  M>0O>DO>MEP B >KA C LC QEB 0*- /MBO>QFKD !DOBBJBKQ >OB LCCBCQC
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0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
3B@QFLK /SBOSFBT LC QEB 0*- %KBODV ->OHBQP

@>MMBA 2BPLRO@BP OBJ>FK BIFDF?IB QL PBQ ,-0 TEBK LCCBO @>MMBA "LQE MLLI P@EBARIBA >
PBIC P@EBARIBA OBPLRO@BP >OB BIFDF?IB CLO LCCBO @>MMFKD 4EB 4EOBB OFSLQ>I 3RMMIFB(
MBOCLOJBA FK )4 3#%$ CROQEBO ABP@OF?BA FK FK 3B@QFLK LC QEFP ->KR>| >P M>0Q LC QE
ORK /CCBO @>MMFKD >P ABP@OF?BA ?BILT FP ?>PBA LK QEB OBPRIQP LC QEB 4EOBB OFSLQ>I 3
4BPQ

/CCBO @>MMFKD FP >MMIFBA >P CLIILTP

\ 2BPLRO@BP >0OB LCCBO @>MMBA >Q IBPPBO LC QEBFO @LPQ ?>PBA LO MOF@B ?>PBA P@EE
FK@IRAFKD PQ>0QRM >KA KL IL>A @LIMLKBKQP 3MB@FCF@ ABQ>FIP OBD>OAFKD ABQBOJF
?>PBA LCCBOP J>V ?B CLRKA FK 0*- ->KR>| #LPQ $BSBILMJBKQ 'RFABIFKBP >KA 3B@QFLK

LC QEB 0*- /MBO>QFKD !DOBBJBKQ

\ &LO OBPLRO@BP P@EBARIBA FK QEB $>V >EB>A ->OHBQ QEB LCCBO @>MP >0B >MMIFBA >Q
@LJIFQIBKQ >KA >MMIV CLO QEB IBKDQE LC QFJB QEB RKFQ FP P@EBARIBA FK QEB $>V >EB:
>Q QEB P@EBARIB QE>Q OBPRIQP FK QEB ILTBPQ LSBO>Il PVPQBJ MOLAR@QFLK @LPQ FK >(
TFQE 3B@QFLK > LC QEB/MBO>QFKD !DOBBJBKQ

g )C QEB FK@OBJBKQ>I BKBODV LCCBO KL IL>A @LPQ LO PQ>0QRM @LPQ CLO >KV MLOQF
@>MMBA ELROP FP RMA>QBA PR?PBNRBKQ QL QEB $>V >EB>A @LJJFQJBKQ QEB LCCBO
>OB OB@>I@RI>QBA CLO B>@E ELRO QE>Q T>P RMA>QBA >KA >MMIV >Q QEB P@EBARIB
FK QEB ILTBPQ AFPM>Q@E @LPQ CLO B>@E RMA>QBA ELRO FK >@@LOA>K@B TFQE 3B
LC QEB /MBO>QFKD !DOBBJBKQ ELTBSBO LK@B QEB OBPLRO@B FP AFPM>Q@EBA LK >
?>PBA LCCBO FQ OBJ>FKP LK > @LPQ ?>PBA LCCBO OBD>OAIBPP LC QEB ABQBOJFK>QFI
@EB>MBPQ P@EBARIB

\ &LO OBPLRO@BP P@EBARIBA FK QEB 2B>| QFJB ->OHBQ QEB LCCBO @>MP >0B >MMIFBA >Q |
@LJIFQIBKQ >KA >MMIV >Q QEB P@EBARIB TEF@E OBPRIQP FK QEB ILTBPQ AFPM>Q@E @LP!
>@@LOA>K@B TFQE 3B@QFLK D LC QEB /MBO>QFKD !DOBBJBKQ

g )C QEB FK@OBJBKQ>I BKBODV LCCBO KL IL>A @LPQ LO PQ>0QRM @LPQ CLO >KV MLOGQF
@>MMBA ELROP >0B RMA>QBA PR?PBNRBKQ QL QEB 2B>| QFJB @LJIFQJBKQ QEB LCCB(
TFIl 7B OB@>I@RI>QBA CLO B>@E ELRO QE>Q FP RMA>QBA >KA TFIl >MMIV >Q QEB P@EB
OBPRIQP FK QEB ILTBPQ AFPM>Q@E @LPQ CLO B>@E RMA>QBA ELRO FK >@@LOA>K@B

D LC QEB/MBO>QFKD !DOBBJBKQ ELTBSBO LK@B QEB OBPLRO@B FP AFPM>Q@EBA
@LPQ ?>PBA LCCBO FQ TFIl OBJ>FK LK > @LPQ ?>PBA LCCBO OBD>OAIBPP LC QEB ABQB:
LC QEB @EB>MBPQ P@EBARIB

\ LK #4 OBPLRO@BP >P TBII >P #4P QE>Q >0B @LJJFQQBA FK QEB $>V >EB>A ->OHBQ >KA >OB
BUMB@QBA QL ORK FK QEB 2B>| QFJB ->OHBQ TFQELRQ >AAFQFLK>I KLQFCF@>QFLK COLJ 0*
QE>Q >0OB LCCBO @>MMBA FK QEB $>V >EB>A ->OHBQ >0B LCCBO @>MMBA CLO QELPB P>JB
QEB 2B>| QFJB ->0OHBQ >KA >Q QEB P>JB P@EBARIB

\ OLLI P@EBARIBA #4P QE>Q >OB @LJJFQQBA FK QEB $>V >EB>A ->OHBQ >KA >0B KLQ BUMB@G
ORK FK 2B>| QFJB RKIBPP KLQFCFBA ?V 0*- $FPM>Q@E >KA >OB LCCBO @>MMBA FK QEB $>V >
->OHBQ >KA >0OB OB BS>IR>QBA CLO J>OHBQ MLTBO >Q QEB QFJB LC @LJIJFQJIBKQ FK QEB 2B:
->OHBQ 3R@E OBPLRO@BP >0B LCCBO @>MMBA FK >@@LOA>K@B TFQE QEB OBPRIQP LC Q
QE>Q FP @LKAR@QBA >Q QEB QFJB LC QEB 2B>| QFJB @LJIFQJIBKQ

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



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

\ OLLI P@EBARIBA OBPLRO@BP ?0LRDEQ LK IFKB CLO B@LKLIJF@P MOFLO QL @LKPQO>FKBA (
>0B KLQ LCCBO @>MMBA >Q QEB QFJB LC @LJIFQIBKQ

\ 2BPLRO@BP TELPB LTKBOP M>PPBA QEB 403 4BPQ >Q QEB QFJB LC @LJIFQIBKQ OBJ>FK
RK@>MMBA >KA >0B KLQ ?B PR?GB@Q QL >AAFQFLK>I J>OHBQ MLTBO QBPQFKD RKQFI QEB
FKFQF>I @>MMFKD ABQBOJFK>QFLK MBOFLA TEF@E FP ABCFKBA >P CLIILTP

g &LO MLLI P@EBARIBA LO PBIC P@EBARIBA OBPLRO@BP @LJJFQQBA FK QEB $>V >EB>A ->
QEB BKA LC QEBFO $>V >EB>A @LJJFQIBKQ

g &LO MLLI P@EBARIBA OBPLRO@BP @LJJFQQBA FK QEB 2B>| QFJB ->OHBQ >KA KLQ FK QE
>EB>A ->OHBQ QEB BKA LC QEBFO JFKFJRJ ORK QFJB

g &LO PBIC P@EBARIBA RKFQP @LJJFQQBA FK QEB 2B>| QFJB ->OHBQ >KA KLQ FK QEB $>V
->OHBQ QEB BKA LC QEB CFOPQ ELRO LC QEBFO @LJJFQJBKQ

\ 2BPLRO@BP ORKKFKD FK 2B>| QFJB ?BVLKA QEB FKFQF>I @>MMFKD ABQBOJFK>QFLK MBOFL
QL BS>IR>QFLK CLO J>OHBQ MLTBO LK >K ELROIV ?>PFP >KA >0OB LCCBO @>MMBA >P CLIILTP

g 2BPLRO@BP LMBO>QFKD LK > MOF@B ?>PBA P@EBARIB TELPB LTKBO M>PP QEB 403 4BP
KLQ ?B LCCBO @>MMBA >KA TFIl OBJ>FK LK QEB MOF@B ?>PBA LCCBO

g 2BPLRO@BP LMBO>QFKD LK > MOF@B ?>PBA P@EBARIB TELPB LTKBO ALBP KLQ M>PP QE
4BPQ TFIl ?B LCCBO @>MMBA

g 2BPLRO@BP LMBO>QFKD LK > @LPQ ?>PBA P@EBARIB TFIl OBJ>FK LK > @LPQ P@EBARIB
OBD>OAIBPP LC QEB OBPRIQP LC QEB 403 4BPQ

\ /K@B > RKFQ FP LCCBO @>MMBA FK QEB 2B>1 QFJB ->OHBQ FQ PE>Il OBJ>FK LCCBO @>MMBA
B>OIFBO LC

g 4EB OBPLRO@BAP OBIB>PB COLJ FQP @LJJFQJBKQ ?V 0*- $FPM>Q@E
g 4EB BKA LC QEB /MBO>QFKD $>V
g 4EB PQ>0Q LC QEB OBPLRO@BdP KBUQ MOB BUFPQFKD @LJJFQJBKQ

2.3.6.2 Resource Energy Offer Validation (for offers greater than $1,000/MWh)
'BKBO>QFLK 2BPLRO@B /CCBO 3@OBBKFKD 0OL@BPP

0*- RPBP > P@OBBKFKD MOL@BPP QL SBOFCV QEB OB>PLK>?IBKBPP LC B>@E DBKBO>QFLK OBPL
2>PBA )JK@OBJBKQ>| %KBODV /CCBO PBDJBKQ FK BU@BPP LC  -7E ?BCLOB FQ FP @LKPFABOBA
BIFDF?IB QL ?B RPBA FK AFPM>Q@E LO QEB @>I@RI>QFLK LC ,-OP 4EFP P@OBBKFKD MOL@BPP FI
QL >/l DBKBO>QFLK OBPLRO@BP FK@IRAFKD QELPB QE>Q >OB &>PQ 3Q>0Q @>M>?IB &>PQ 3Q>0
OBPLRO@BP >0OB PR?GB@Q QL >K >AAFQFLK>| P@OBBKFKD MOL@BPP >P ABP@OF?BA FK 3B@QF
>KR>|

\ #LPQ ?>PBA )K@OBJBKQ>| %KBODV /CCBOP TFQE MOF@BP >?LSB -7TE >OB PR?GB@Q QL Q
LCCBO P@OBBKFKD MOL@BPP >Q QEB QFJB LC PR?JFPPFLK

\ $>V >EB>A ->OHBQ )K@OBJBKQ>| %KBODV /CCBOP ?BQTBBK ~ -7TE>KA  -7E
JRPQ ?B PR?JFQQBA MOFLO QL QEB @ILPB LC QEB $>V >EB>A ->OHBQ ?FA MBOFLA QL ?B P@C
BIFDF?FIFQV QL PBQ ,-0 FK QEB $>V >EB>A ->OHBQ

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



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

\ )K 2B>I QFJB > OBPLRO@BAP @LPQ ?>PBA LCCBO JRPQ ?B PR?JFQQBA >Q IB>PQ PFUQV CFSE
JFKRQBP MOFLO QL QEB PQ>0Q LC QEB LMBO>QFKD ELRO FK LOABO CLO QEB )K@OBJBKQ>I
PBDJBKQP ?BQTBBK  -7TE>KA  -7E QL ?B P@OBBKBA CLO BIFDF?FIFQV QL PBQ ,-0

0*- RPBP @LPQ FKMRQP MOLSFABA ?V QEB ->0OHBQ 3BIIBO QL @>I@RI>QB QEB ->UFJRJ !lILT>?IB
)JK@OBJIBKQ>I #LPQ >P LRQIFKBA FK 3B@QFLK  LC 3@EBARIB LC QEB 0*- /MBO>QFKD !DOBBJBK(
3R?JFPPFLK QL -)2! LO LQEBO PVPQBJ P J>AB >S>FI>?IB FP @LKPFABOBA PR?JFPPFLK QL 0*- >KA
QEB --5

\ 4EB ->OHBQ 3BIIBO PE>Il MOLSFAB EB>Q FKMRQP >KA MBOCLOJ>K@B C>@QLOP FK -)2! LO LQ
PVPQBJ P J>AB >S>FI>?IB CLO PR?JFPPFLK LC PR@E A>Q> 4EB EB>Q FKMRQP >KA MBOCLOJ:
C>@QLOP PELRIA ?B MOLSFABA >Q IB>PQ LKB TBBH MOFLO QL QEB /MBO>QFKD $>V

&LO B>@E )K@OBJIBKQ>| %KBODV /CCBO PBDJBKQ DOB>QBO QE>K  -7E 0*- PE>Il BS>IR>QB
TEBQEBO PR@E LCCBO PBDJBKQ BU@BBAP QEB OB>PLK>?IV BUMB@QBA @LPQP CLO QE>Q DBKE
OBPLRO@B ?V ABQBOJFKFKD QEB ->UFJRJ NlILT>?IB )K@OBJIBKQ>I #LPQ CLO B>@E PBDJBKQ FK
>@@LOA>K@B TFQE 3B@QFLK  LC 3@EBARIB LC QEB 0*- /MBO>QFKD !DOBBJBKQ

\ )C QEB @LPQ PR?JFQQBA CLO QEB LCCBO PBDJBKQ FP IBPP QE>K LO BNR>I QL QEB ->UFJRJ ||
)K@OBJIBKQ>I #LPQ S>IRB QEBK QE>Q PBDJBKQ FP ABBJBA SBOFCFBA >KA FP BIFDF?IB QL ?B
AFPM>Q@E >KA QL PBQ ,-0

\ )C QEB @LPQ PR?JFQQBA CLO QEB LCCBO PBDJBKQ FP DOB>QBO QE>K QEB ->UFJRJ IILT>?IB
)K@OBJBKQ>I #LPQ S>IRB QEBK QEB @LPQ ?>PBA LCCBO CLO QE>Q PBDJBKQ >KA >Il PBDJBK
BNR>| LO DOB>QBO MOF@B >OB ABBJBA KLQ SBOFCFBA 3R@E PBDJBKQP >0OB @>MMBA >Q G
LC  -7E LO QEB MOF@B LK QEB JLPQ BUMBKPFSB SBOFCFBA PBDJBKQ CLO QEB MROMLPBF
AFPM>Q@E >KA PBQQFKD ,-0

\ 0* TFIl KLQFCV QEB ->OHBQ 3BIIBO LC QEB SBOFCF@>QFLK PQ>QRP LC B>@E PBDJBKQ RMLK
LC QEB P@OBBK

\ 1KV PR?PBNRBKQ RMA>QB QL > @LPQ ?>PBA LCCBOdP FK@OBJBKQ>| BKBODV LCCBO @ROSB
@LPQ PR?GB@QP QEB LCCBO QL QEB P@OBBKFKD MOL@BPP RMLK PR?JFPPFLK LC QEB RM!/
LCCBO FP @>MMBA ?>PBA LK QEB OBPRIQ LC QEB RMA>QBA P@OBBK

'BKBO>QFLK 2BPLRO@B %U@BMQFLK 0OL@BPP

)C >KV PBDJBKQ LC > OBPLRO@BAJP LCCBO ALBP KLQ M>PP QEB LCCBO P@OBBK QEB ->OHBQ 3Bl|
PR?JFQ >K BU@BMQFLK OBNRBPQ 4EB BU@BMQFLK MOL@BPP MOLSFABP > ->OHBQ 3BIIBO QEB >
GRPQFCV > OBPLRO@BdP LCCBO QE>Q AFA KLQ M>PP QEB LCCBO P@OBBK PL QE>Q FC SBOFCFE
AFPM>Q@E ?B BIFDF?IB QL PBQ ,-0 LO ?B BIFDF?IB QL OB@BFSB /MBO>QFKD 2BPBOSB #0OBAFQP
BU@BMQFLK MOL@BPP TFQE QFJBIV FKMRQ >KA >ASF@B COLJ QEB --5 0*- ABQBOJFKBP TEBQEB
PBDJBKQP LC QEB OBPLRO@BJP LCCBO >0OB @LIMIF>KQ TFQE QEB 0*- >MMOLSBA &RBI #LPQ OLIF
>MMIF@>?IB ELROP RPFKD AL@RJIBKQ>QFLK MOLSFABA ?V QEB ->0OHBQ 3BIIBO SF> ->OHBQP '>QB
ABQ>FIFKD QEB RKABOIVFKD @LPQP %U@BMQFLK MOL@BPP OBNRBPQP TFII ?B BS>IR>QBA FK Q
TEF@E QEBV >OB OB@BFSBA )K QEB BSBKQ QE>Q > M>0OQF@RI>0 OBNRBPQ ALBP KLQ E>SB PRC

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



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

FKCLOJ>QFLK LO AL@RJBKQ>QFLK LO QEB AL@RJBKQ>QFLK FP KLQ MOLSFABA FK > PRCCF@FBk
LOD>KFWBA J>KKBO 0*- TFIl MRQ QEB OBNRBPQ LK ELIA >KA MOL@BPP QEB KBUQ OBNRBPQP FK

\ ->OHBQ 3BIIBOP PE>Il PR?JFQ BU@BMQFLK OBNRBPQP >P AL@RJBKQBA LK QEB %KBODV /CCl
6BOFCF@>QFLK M>DB LK 0*- @LJ 4EFP MOL@BPP FK@IRABP QEB @LJMIBQFLK LC QEB %KBO
6BOFCF@>QFLK %U@BMQFLK 2BNRBPQ CLOJ FK@IRAFKD >l PRMMLOQFKD AL@RJBKQ>QFLK
RKABOIVFKD @LPQP SF> ->OHBQP >QBT>V P &RBI 00F@B %U@BMQFLKP Q>? .B@BPP>0V
$SL@RIBKQ>QFLK >KA )KMRQP CLO 6BOFCF@>QFLK LC %U@BMQFLKP FK@IRAB

g 'KKLQ>QBA 0*- >MMOLSBA &RBI #LPQ OLIF@V TFQE >MMIF@>?IB PB@QFLKP EFDEIFDEQB!
KRJBOF@>| @LPQ @>I@RI>QFLK BU>JMIB >MMIF@>?IB QL QEB /MBO>QFKD $>V >KA QL QI
OBPLRO@B

g 00OFLO PR?JFQQ>I LC >Il @LPQP FKMRQP FK -)2! LO LQEBO PVPQBJ P J>AB >S>FI>?IB CLO
PR?JFPPFLK LC PR@E A>Q> RPBA QL @>I@RI>QB QEB @LPQ ?>PBA LCCBO LQEBO QE>K
LC QEB @LPQ LC CRBI

g $L@RJIBKQ>QFLK PRMMLOQFKD QEB IBSBI LC QEB @LPQ LC CRBI >P ABCFKBA ?V QEB >N
AL@RJIBKQ>QFLK OBNRFOBJBKQP FK QEB ->OHBQ 3BIIBOdP 0*- >SMMOLSBA &RBI #LPQ OLII
4EB ->OHBQ 3BIIBO PE>Il PBM>0>QBIV FABKQFCV QEB IBSBIP LC QEB @LJILAFQV @LPQ L
>KA FC >MMOLMOF>QB CRBI QO>KPMLOQ>QFLK @LPQP LQEBO CRBI @E>ODBP >KA LQE
>AABOP

\ 5MLK OB@BFSFKD QEB %KBODV /CCBO 6BOFCF@>QFLK %U@BMQFLK 2BNRBPQ FK@IRAFKD |
PRMMLOQFKD AL@RJIBKQ>QFLK >KA >KV LQEBO OBIBS>KQ FKCLOJ>QFLK >S>FI>?IB SF> ->OH|
'>QBT>V 0* TFQE QFJBIV FKMRQ >KA >ASF@B COLJ QEB --5 TFIl OBSFBT QEB FKCLOJ>QFLK
>D>FKPQ QEB ->OHBQ 3BIIBOdP &RBI #LPQ OLIF@V QL SBOFCV >@@R0O>@V LC QEB LCCBO ">
OBSFBT 0*- TFIl Q>HB LKB LC QEB CLIILTFKD >@QFLKP

g )C QEB ->OHBQ 3BIIBO ALBP KLQ MOLSFAB @LJIMIBQB FKCLOJ>QFLK >P ABP@OF?BA >?LS
@LIMIBQFKD >l PQBMP FK QEB ->OHBQP '>QBT>V &RBI 00F@B %U@BMQFLKP Q>? LO I>
PRMMLOQFKD AL@RJIBKQ>QFLK 0* FP KLQ >?IB QL @LKPFABO QEB BU@BMQFLK OBNRB
QEB FKCLOJ>QFLK MOLSFABA FP FK@LJMIBQB 4EB ->OHBQ 3BIIBO J>V QEBK MOLSFAB C
AL@RJIBKQ>QFLK ABQ>FIFKD QEB OBPLRO@BdP RKABOIVFKD @LPQP

g )C QEB FKCLOJ>QFLK >KA AL@RJIBKQ>QFLK FP PRCCF@FBKQ QL S>IFA>QB QEB IBSBI LC :
?>PBA LCCBO 0*- TFIl >SMMOLSB QEB BU@BMQFLK >KA ABBJ QEB LCCBO SBOFCFBA 0*- TF
KLQFCV QEB ->OHBQ 3BIIBO LC QEB SBOFCF@>QFLK OBPRIQ 4EB LCCBO ?B@LJBP BIFDF
>P M>0Q LC AFPM>Q@E >KA @>I@RI>QFKD ,-0 >P PLLK >P QEB SBOFCF@>QFLK AB@FPFL
OB@LOABA FK QEB 0*- J>OHBQ PVPQBJP

g )C QEB FKCLOJ>QFLK >KA AL@RJIBKQ>QFLK FP FKPRCCF@FBKQ QL SBOFCV QEB IBSBI LC
LCCBO 0* TFIl ABKV QEB BU@BMQFLK &LO > ABKFBA BU@BMQFLK 0*- TFIl @>M QEB @LF
?>PBA LCCBO >Q QEB DOB>QBO LC  -7E LO QEB EFDEBPQ PBDJBKQ SBOFCFBA FK QEB
BU@BMQFLK MOL@BPP

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



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

2.3.6.3 Fast-Start Capable Generation Resource Composite Energy Offer Screening

Process for Composite Offers more than $1,000/MWh

"BCLOB QEB @LJMLKBKQP LC > &>PQ 30Q>0Q #>M>?IB DBKBO>QFLK OBPLRO@BdP LCCBO >0OB @Lk
QEB @>1@RI>QFLK LC ,-OP 0*- RPBP > P@OBBKFKD MOL@BPP QL SBOFCV QEB OB>PLK>?IBKBPP L(
#LIMLPFQB %KBODV /CCBO FK BU@BPP LC -7E @>I@RI>QBA >Q QEB PR?JFQQBA >MMIF@>?IB
%@LKLIF@ ->UFJRJ >KA -FKFJRJ 2RK 4FJB )K QEB BSBKQ >K ELROIV %@LKLIJF@ ->UFJRJ LO
-FKFJRJ 2RK 4FJB E>P ?BBK PR?JFQQBA QEFP TFIl ?B RPBA >P QEB >MMIF@>?IB %@LKLJF@ ->UFJ
LO -FKFJRJ 2RK 4FJB LQEBOTFPB QEB PR?JFQQBA $>FIV /CCBO TFIl ?B RPBA

0*- TFIl BS>IR>QB TEBQEBO B>@E &>PQ 3Q>0Q #>M>?IB 2BPLRO@BdP #LIMLPFQB %KBODV /CCBO
QE>K  -7E BU@BBAP QEB OB>PLK>?IV BUMB@QBA @LPQP CLO QE>Q DBKBO>QFLK >P CLIILTP

0*- PE>Il BS>IR>QB TEBQEBO QEB )K@OBJBKQ>| %KBODV /CCBO >KA .L IL>A #LPQ @LIJMLKBKQ
BU@BBA QEB OB>PLK>?IV BUMB@QBA @LPQP CLO QE>Q OBPLRO@B >P ABQBOJFKBA FK >@(
QEB 0*- /MBO>QFKD !DOBBJBKQ 3@EBARIB 3B@QFLK

0*- PE>Il BS>IR>QB TEBQEBO QEB 3Q>0Q 5M #LPQ @LIJMLKBKQ BU@BBAP QEB OB>PLK>?IV
BUMB@QBA @LPQP CLO QE>Q OBPLRO@B >P ABQBOJFKBA FK >@@LOA>K@B TFQE QEB 0*- /)
IDOBBJBKQ 3@EBARIB 3B@QFLK ! )C A>Q> OBNRFOBA QL @>I@RI>QB QEB OB>PLK>?IV
BUMB@QBA PQ>0QRM @LPQP FP KRII LO RK>S>FI>?IB QEB PQ>0QRM @LPQ @>KKLQ ?B SBO

)K >AAFQFLK 0*- TFIl BS>IR>QB TEBQEBO B>@E &>PQ 3Q>0Q #>M>?IB 2BPLRO@BdJP MOF@B ?>PBA
#LIMLPFQB %KBODV /CCBO DOB>QBO QE>K  -7E BU@BBAP QEB PMB@FCFBA OBCBOBK@B @L|
P@EBARIB >P CLIILTP

\ 4EB 3Q>0Q 5M #LPQ >KA QEB .L ,L>A #LPQ CLO QEB MOF@B ?>PBA P@EBARIB FP ABBJBA QL
BU@BBA QEB OB>PLK>?IV BUMB@QBA @LPQP FC QEB )K@OBJBKQ>| %KBODV /CCBO LC QEB !
P@EBARIB BU@BBAP QEB )K@OBJBKQ>I %KBODYV /CCBO LC QEB PMB@FCFBA OBCBOBK@B @
LCCBO

\ 4EB 3Q>0Q 5M #LPQ CLO QEB MOF@B ?>PBA P@EBARIB FP ABBJBA QL BU@BBA QEB OB>PLK>
BUMB@QBA @LPQ FCFQ BU@BBAP QEB 3Q>0Q 5M #LPQ LC QEB PMB@FCFBA OBCBOBK@B
LO BU@BBAP QEB OB>PLK>?IV BUMB@QBA @LPQP CLO QE>Q OBPLRO@B >P ABP@OF?BA >

\ 4EB .L ,L>A#LPQ CLO QEB MOF@B ?>PBA P@EBARIB FP ABBJBA QL BU@BBA QEB OB>PLK>?IV
BUMB@QBA @LPQ FCFQ BU@BBAP QEB .L ,L>A#LPQ LC QEB PMB@FCFBA OBCBOBK@B @L
LCCBOLO BU@BBAP QEB OB>PLK>?IV BUMB@QBA @LPQP CLO QE>Q OBPLRO@B >P ABP@C

&LO FKCLOJ>QFLK LK QEB ELT QEB OBPRIQP LC QEB P@OBBKFKD MOL@BPP >OB RPBA FK QEB AB
#LIMLPFQB %KBODV /CCBOP OBCBO QL 3B@QFLK LC QEFP ->KR>l

2.3.7 Mechanical/Technical Rules
! S>IFA DBKBO>QLO LCCBO @LKPFPQP LC QEB CLIILTFKD BIBJBKQP

\ 5PB PQ>0QRM KL IL>A PTFQ@E TFQE > ABC>RIQ S>IRB LC VBP
\ (LROIV PQ>0QRM >KA KL IL>A @LPQP TFQE ABC>RIQ S>IRBP LC WBOL

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



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

g %UQBOK>I OBPLRO@BP @>K LKIV PR?JFQ PQ>0QRM >KA KL IL>A @LPQP FC QEB BKQFOE
QEB OBPLRO@B FP >S>FI>?IB CLO 0*- AFPM>Q@E

\ #LKABKPB >S>FI>?IB PTFQ@E TFQE > ABC>RIQ S>IRB LC KL
\ 2>JM 0>QB TFQE > ABC>RIQ S>IRBLC -7 JFKRQB

\ (LROIV B@QLKLIJF@ J>U JFK >KA BJBODBK@V J>U JFK >0OB QEB RKFQ IBSBI B@QLKLIF@ >KA
BJBODBK@V -7 IFJFQP OBPMB@QFSBIV

\ $>FIV JFKFIJRJ ALTK QFJB >KA PQ>0Q QFJBP TFQE ABC>RIQ S>IRBP LC WBOL

\ $>FIV JFKFJRJ ORK QFJB CLO QEB $>V >EB>A ->OHBQ TFQE QEB >?FIFQV QL RMA>QB QEB ELF
S>IRBP CLO RPB FK 2B>| QFJB @LJJFQJBKQ >KA AFPM>Q@E 4EB ABC>RIQ S>IRBP TFIl 2B WBC

\ $>FIV KLQFCF@>QFLK QFJB CLO $>V >EB>A BKBODV @LJIJFQIBKQ TFQE > ABC>RIQ S>IRB LC \

\ (LROIV KLQFCF@>QFLK QFJBP CLO RPB FK 2B>| QFJB @LJJFQJBKQ >KA AFPM>Q@E >P TBII >P
@LJIFQIBKQ LC .LK 3VK@EOLKFWBA 2BPBOSB >KA -FKRQB 2BPBOSB FK $>V >EB>A ->OHBQ
4EB ABC>RIQ S>IRBP TFIl ?B WBOL

\ $>FIV J>UFJRJ ORK QFJB >KA J>UFJRJ KRJ?BO LC PQ>0QP MBO TBBH TFQE ABC>RIQ S>IRBP L
FKCFKFQV

\ 5PB LCCBO PILMB PTFQ@E TFQE > ABC>RIQ S>IRB LC KL

\ (LROIV FK@OBJBKQ>I LCCBO @ROSBP TFQE ABC>RIQ S>IRBLC )C QEB I>PQ -7 MLFKQ LK QE
PBDJBKQ @ROSB FP IBPP QE>K QEB J>UFJRJ BJBODBK@V IFJFQ QEBK QEB @ROSB FP BUQB}
QEB BJBODBK@V J>UFJRJ IFJFQ RPFKD WBOL PILMB COLJ QEB I>PQ FK@OBJBKQ>| MLFKQ LK
@ROSB

\ &LO QELPB M>0>JBQBOP QE>Q >OB >IILTBA QL S>0OV ELROIV FK QEB >?PBK@B LC LSBOOFAB
PMB@FCVFKD PBM>0>QB S>IRBP CLO B>@E ELRO ELROIV AFCCBOBKQF>QBA LCCBO A>Q>
S>IRB FP RPBA

\ )K LOABO QL NR>IFCV CLO BUBJMQ LO ?LKRP -7 AROFKD > 0BOCLOJ>K@B 'PPBPPJBKQ )KQBO:!
>@@LOA>K@B TFQE 0*- ->KR>l 0*- #>M>@FQV ->OHBQ 3B@QFLK !.LK0OBOCLOJ>K@B
IPPBPPJBKQ B>@E DBKBO>QFLK OBPLRO@B JRPQ E>SB >Q IB>PQ LKB >S>FI>?IB P@EBARIB ¢
LCCBO JRPQ E>SB QEB CLIILTFKD

g %@LKLIF@ -FKFJRJ S>IRB WBOL LO KLK WBOL S>IRB

g %@LKLIF@ ->UFJRJ S>IRB WBOL LO KLK WBOL S>IRB

g %JBODBK@V ->UFJRJ S>IRB WBOL LO KLK WBOL S>IRB

g 'Q IB>PQ LKB PBDJBKQ LK QEB FK@OBJBKQ>| LCCBO @ROSB

6>IFA LCCBOP CLO >'BKBO>QFLK #>M>@FQV 2BPLRO@B @LKPFPQP LC > M>0>JBQBO IFJFQBA MC
P@EBARIB FC QEB OBPLRO@B FP MOF@B ?>PBA >KA >Q IB>PQ LKB @LPQ ?>PBA P@EBARIB

6>IFA LCCBOP CLO > KLK #>M>@FQV 'BKBO>QFLK 2BPLRO@B @LKPFPQP LC > MOF@B ?>PBA P@EI
OBPLRO@B FP MOF@B ?>PBA >KA >Q IB>PQ LKB @LPQ ?>PBA P@EBARIB

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



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

6>IFA LCCBOP CLO ABJ>KA ?FAP MOF@B PBKPFQFSB >KA CFUBA @LKPFPQ LC QEB CLIILTFKD FQL
\ -7 TFQE > ABC>RIQ S>IRB LC -7 $BJ>KA ?FAP PELRIA KLQ FK@IRAB ILPPBP

\ .L@>QFLK QO>KPJFPPFLK WLKB >DDOBD>QB LO PFKDIB ?RP 00OF@B >Q TEF@E QEB ABJ>KA
@ROQ>FIBA CLO MOF@B PBKPFQFSB ?FAP

2.3.8 Modeling
&FUBA QO>KP>@QFLKP FK@IRAFKD FK@OBJBKQ LCCBOP AB@OBJBKQ ?FAP >KA 5M 4L #LKDBPC
40>KP>@QFLKP >0OB JLABIBA FK QEB 2BPLRO@B 3@EBARIFKD #LJIJFQJBKQ 23#

4EB $>V >EB>A PB@ROFQV >K>IVPFP QOB>QP FK@OBJBKQ LCCBOP >P FKGB@QFLKP DBKBO>QFL
AB@OBJBKQ ?FAP >P TFQEAO>T>IP IL>AP

%UQBOK>I ?FI>QBO>I QO>KP>@QFLKP PLRO@FKD >Q >K FKQBOC>@B ?RP >0OB JLABIBA >P DBKBO
PLRO@B ?RP IL@>QFLK 4EFP FP QEB @>PB CLO ?LQE AFPM>Q@E>?IB >KA KLK AFPM>Q@E>7?IB QC

%UQBOK>I ?FI>QBO>I QO>KP>@QFLKP PFKHFKD >Q >K FKQBOC>@B ?RP >0B JLABIBA >P > [L>A >Q
IL@>QFLK 4EFP FP QEB @>PB CLO ?LQE AFPM>Q@E>?IB >KA KLK AFPM>Q@E>?IB QO>KP>@QFLKF

2.3.9 Day-ahead Locational Marginal Price (LMP) Calculations
4EB CLIILTFKD OBPLRO@BP >0OB BIFDF?IB QL PBQ ,-0 S>IRBP FK QEB $>V >EB>A ->OHBQ

Il AFPM>Q@E>?IB RKFQP

$FPM>Q@E>?IB BUQBOK>| OBPLRO@B LCCBOP
)K@OBJIBKQ LCCBOP

#LIIFQQBA %@LKLIF@ ,L>A 2BPMLKPB ?FAP

0OF@B PBKPFQFSB ABJ>KA ?FAP >KA AB@OBJBKQ ?FAP
c5M QLd @LKDBPQFLK QO>KP>@QFLKP

'BKBO>QFLK OBPLRO@BP TFQE @LPQ ?>PBA FK@OBJBKQ>| BKBODV LCCBOP FK BU@BPP LC
>0OB AFPM>Q@EBA FK B@LKLIJF@ JBOFQ LOABO ?RQ >0OB @>MMBA >Q  -7E CLO QEB MROM
@>I@RI>QFKD ,-0

—_ -

2.3.10 Operating Parameter Definitions

#LIA 7>0J (LQ .LQFCF@>QFLK 4#8B QFJB FKQBOS>| ?BQTBBK 0*- KLQFCF@>QFLK >KA QEB ?BDFKKF
LC QEB PQ>0Q PBNRBK@B CLO > DBKBO>QFKD OBPLRO@B QE>Q FP @ROOBKQIV FK FQP @LIA T>
PQ>QB 4EB PQ>0Q PBNRBK@B J>V FK@IRAB PQBMP PR@E >P >KV S>ISB LMBO>QFLK PQ>OQFKD
MRJIMP PQ>OQRM LC >RUFIF>0V BNRFMJBKQ BQ@

#LIA 7>0J (LQ 3Q>0Q RM 4FJEB QFJB FKQBOS>| JB>PROBA FK ELROP COLJ QEB ?BDFKKFKD LC Q
PQ>0Q PBNRBK@B QL QEB MLFKQ >CQBO QEB DBKBO>QLO ?0B>HBO @ILPROB TEF@E FP QVMF@
QBIBJBQBOBA LO >DDOBD>QBA PQ>QB BPQFJ>QLO -7P DOB>QBO QE>K WBOL CLO > DBKBO>QFKD
FQP @LIA T>0J ELQ QBIJMBO>QROB PQ>QB &LO > #LJ?FKBA #V@IB RKFQ FQ FP QEB QFJB FKQBOS
?BDFKKFKD LC QEB PQ>0Q PBNRBK@B QL QEB MLFKQ >CQBO QEB CFOPQ @LJ?RPQFLK QRO?FKB

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



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

@ILPROB TEF@E FP QVMF@>IIV FKAF@>QBA ?V QBIBJBQBOBA LO >DDOBD>QBA PQ>QB BPQFJ>QL
QE>K WBOL 4EB PQ>0Q PBNRBK@B J>V FK@IRAB PQBMP PR@E >P >KV S>ISB LMBO>QFLK PQ>0C
T>QBO MRIMP PQ>0OQRM LC >RUFIF>0V BNRFMJBKQ BQ@

JQEBO JLOB ABQ>FIBA >@QFLKP QE>Q @LRIA PFDK>| QEB ?BDFKKFKD LC QEB PQ>0Q PBNRBK@B
2RQ >0B KLQ IFJFQBA QL QEB LMBO>QFLK LC MRIMP @LKABKPBOP C>KP T>QBO @EBJFPQOV BS
@EB@HIFPQP S>ISBP CRBI PVPQBJP @LJ?RPQFLK QRO?FKBP PQ>0OQFKD BKDFKBP LO PVPQBJP
PQ>?IB CRBI >FO O>QFLP >KA LQEBO >RUFIF>0V BNRFMJBKQ KB@BPP>0V CLO PQ>0OQRM

-FKFJRJ 2RK 4FJB ELRO 4EB JFKFJRJ KRJ?BO LC ELROP > OBPLRO@B JRPQ ORK FK 2B>| QFJB
LMBO>QFLKP COLJ QEB QFJB >CQBO QEB DBKBO>QLO ?0B>HBO @ILPROB TEF@E FP QVMF@>IIV
QBIBJBQBOBA LO >DDOBD>QBA PQ>QB BPQFJ>QLO -7P DOB>QBO QE>K WBOL QL QEB QFJB LC QE|
20B>HBO LMBKFKD >P JB>PROBA ?V 0*- P PQ>QB BPQFJ>QLO &LO #LJ?FKBA #V@IB RKFQP QEFP F
QFJB MBOFLA >CQBO QEB CFOPQ @LJ?RPQFLK QRO?FKB DBKBO>QLO ?0B>HBO @ILPROB TEF@E
FKAF@>QBA ?V QBIBJBQBOBA LO >DDOBD>QBA PQ>QB BPQFJ>QLO -7P DOB>QBO QE>K WBOL >K/
DBKBO>QLO ?0B>HBO LMBKFKD >P JB>PROBA ?V 0*-dP PQ>QB BPQFJ>QLO

4ROK $LTK 2>QFI4EB O>QFL LC > OBPLRO@BdP B@LKLIF@ J>UFJRJ -7 QL FQP B@LKLIF@ JFKFJRJ
-7

-FKFJRJ $LTK 4FJB ELRO 4EB JFKFJRJ KRJ?BO LC ELROP RKABO KLOJ>I LMBO>QFKD @LKAFQFLKI
?BQTBBK OBPLRO@B PERQALTK >KA OBPLRO@B PQ>0QRM @>I@RI>QBA >P QEB PELOQBPQ QFJI
?BQTBBK QEB DBKBO>QLO ?0B>HBO LMBKFKD >KA >CQBO QEB DBKBO>QLO ?0B>HBO @ILPROB T
QVMF@>IIV FKAF@>QBA ?V QBIBJBQBOBA LO >DDOBD>QBA PQ>QB BPQFJ>QLO -7P DOB>QBO QE>
#LJ?FKBA #V@IB RKFQP QEFP FP QEB JFKFJRJ KRJ?BO LC ELROP ?BQTBBK QEB I>PQ DBKBO>QLO
LMBKFKD >KA >CQBO QEB CFOPQ @LJ?RPQFLK QRO?FKB DBKBO>QLO ?0B>HBO @ILPROB TEF@E
FKAF@>QBA ?V QBIBJBQBOBA LO >DDOBD>QBA PQ>QB BPQFJ>QLO -7P DOB>QBO QE>K WBOL

->UFJRJ $>FIV 30>0Q#EB J>UFJRJ KRJ?BO LC QFJBP QE>Q > OBPLRO@B @>K ?B PQ>0QBA FK >K
LMBO>QFKD A>V RKABO KLOJ>I LMBO>QFKD @LKAFQFLKP

->UFJRJ 7BBHIV 3Q>0QREB J>UFJRJ KRJ?BO LC QFJBP QE>Q > OBPLRO@B @>K ?B PQ>0OQBA FK LK
TBBH RKABO KLOJ>I LMBO>QFKD @LKAFQFLKP  ELRO MBOFLA PQ>0OQFKD -LKA>V  ELRO

->UFJRJ 2RK 4FJB ELRO 4EB J>UFJRJ KRJ?BO LC ELROP > OBPLRO@B @>K ORK LSBO QEB @LROF
LC >K /MBO>QFKD $>V >P JB>PROBA ?V 0*-dP PQ>QB BPQFJ>QLO

#LIA 7>0J (LQ 3L>H 4FJB ELRO 4EB JFKFJRJ KRJ?BO LC ELROP > OBPLRO@B JRPQ ORK FK 2B>|
QFJB LMBO>QFLKP COLJ QEB QFJB >CQBO QEB DBKBO>QLO ?0B>HBO @ILPROB TEF@E FP QVMF(
QBIBJBQBOBA LO >DDOBD>QBA PQ>QB BPQFJ>QLO -7P DOB>QBO QE>K WBOL QL QEB QFJB QEB O
AFPM>Q@E>?IB &LO #LJ?FKBA #V@IB RKFQP QEFP FP QEB JFKFJRJ KRJ?BO LC ELROP COLJ QEB G
>CQBO QEB CFOPQ @LJ?RPQFLK QRO?FKB DBKBO>QLO ?0B>HBO @ILPROB TEF@E FP QVMF@>I\
QBIBJBQBOBA LO >DDOBD>QBA PQ>QB BPQFJ>QLO -7P DOB>QBO QE>K WBOL >KA QEB QFJB QEB |
AFPM>Q@E>?IB
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3L>H 4FJB J>V FK@IRAB FQBJP PR@E >P QEB QFJB KB@BPP>0V QL >IIBSF>QB QBIJMBO>QROB DO>
>@OLPP ?LFIBO LO QRO?FKB @LIMLKBKQP QEB PQ>0QRM >KA PQ>?IB LMBO>QFLK LC BKSFOLKJI
BNRFMJBKQ T>QBO @EBJFPQOV BS>IR>QFLKP >KA ELIAP QEB J>FKQ>FKFKD LC PQ>?IB CRBI >FO
>AAFQFLK LC FK@OBJBKQ>I CRBI OBI>QBA LO LQEBO >RUFIF>0V BNRFMJBKQ QEB PQ>OQFKD LC
@LJ?RPQFLK QRO?FKBP FK > @LJ?FKBA @V@IB >KA QEB MOBPPROB J>Q@EFKD LC EB>Q OB@LS
DBKBO>QLOP

2.4 Real-time Market Operations

4EB 2B>| QFJB ->OHBQ /MBO>QFLKP CRK@QFLK @LKPFPQP LC PBSBO>I MOLDO>JJFKD JLARIBP OE
QEB 2B>1 QFJB ,L@>QFLK>I ->ODFK>| 0OF@B ,-0 @>I@RI>QFLK 4EB CLIILTFKD >MMIF@>QFLKP >0l
FK QEB @>I@RI>QFLK LC QEB 2B>I QFJB ,-0 >KA IK@FII>0V 3BOSF@B ->OHBQ @I|B>OFKD MOF@BP

\ 4EB 2B>| QFJB ->OHBQ #IB>OFKD %KDFKBP 13/ )4 3#%$ >KA 24 3#%$
\ 0*- 3Q>QB %PQFJ>QLO
\ ,L@>QFLK>I 0OF@FKD #>I@RI>QLO ,0#

%>@E LC QEB >MMIF@>QFLKP >OB ABP@OF?BA FK ABQ>FI FK 3BB@QFLK LC QEFP ->KR>|

2.5 Real-time Clearing Engines

4L @LKAR@Q QEB 2B>| QFJB ->OHBQP > JRIQF JLARIB PLCQT>0OB MI>QCLOJ FP RQFIFWBA ?V 0*- Q
AFPM>Q@E %KBODV >KA BKPROB >ABNR>QB 2BPBOSBP FK 2B>| QFJB >KA 2BDRI>QFLK FK KB>0 Q
QEB FJ>DB ?BILT 4EB 2B>| QFJB ->0OHBQ #IB>OFKD %KDFKBP >KA S>OFLRP LQEBO >MMIF@>QFLKI
@LIIRKF@>QB GLFKQIV >KA QEB JLPQ OB@BKQ FKCLOJ>QFLK COLJ B>@E >MMIF@>QFLK FP PQL
OBNRBPQ MOLSFABA QL B>@E >MMIF@>QFLK 4L ORK QEB 2B>| QFJB ->0OHBQ A>Q> FP MOL@BPP
J>OHBQP A>Q>?>PB >KA LQEBO 0*- PVPQBJP
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Intermediate-Term Security Constrained

Clearing and assignment of regulation and inflexible reserve Economic Dispatch (IT SCED)
resources (solved 60 minutes prior to target time, looks ahead Demand Trajectory, generator loading strategy, Demand
60 minutes beyond target time) Response commitment for energy, CT commitment and

inflexible synchronized reserve recommendations

(solved 30 minutes prior to target time, looks ahead

15, 30, 75 and 120 minutes beyond target time)
Data

E I ] s | e
' a

Real-Time Security Constrained Economic Dispatch (RT SCED)
Final dispatch contour and assignment of non-synchronized reserve and flexible

; synchronized reserve resources (solved ~10 minutes prior to target time, looks

Data ahead 8-10 minutes towards or to target time)

i»LPc|

Locational Pricing Calculator (LPC)
5-minute energy and ancillary service prices
Based on latest approved RT SCED case

RT SCED

4EB >MMIF@>QFLKP GLFKQIV LMQFJFWB QEB MOLAR@QP CLO > ABCFKBA Q>0ODBQ QFJB QL BKPR
OBNRFOBJBKQP >0B JBQ RPFKD QEB IB>PQ @LPQ OBPLRO@B PBQ QEBOBCLOB JFKFJFWFKD MOL

2.5.1 Ancillary Service Optimizer (ASO)

4EB 'K@FII>0V 3BOSF@BP /MQFJFWBO !3/ MBOCLOJP QEB GLFKQ LMQFIJFW>QFLK CRK@QFLK LC
2BPBOSBP >KA 2BDRI>QFLK FK QEB AFPM>Q@E ORK 4EB J>FK CRK@QFLKP LC !3/>0B QEB @IB>0
@LJIFQJIBKQ LC >l 2BDRI>QFLK OBPLRO@BP >KA FKCIBUF?IB 2BPBOSB OBPLRO@BP CLO > LKB EL
MBOFLA 4EB '3/ @>PB FP BUB@RQBA LKB ELRO MOFLO QL QEB ?BDFKKFKD LC >K LMBO>QFKD E
FP KLOJ>IIV PLISBA >KA >MMOLSBA RM QL QEFOQV  JFKRQBP MOFLO QL QEB LMBO>QFKD ELRO
>MMOLS>I QEB >PPFDKJBKQP >0B MLPQBA FK QEB ->OHBQP >QBT>V PVPQBJ )K QEB BSBKQ QEB
@>PB FP KLQ >MMOLSBA MOBSFLRP >PPFDKJBKQP >0OB BCCB@QFSB FKQL QEB KBUQ ELRO 4EB
RPBP QEB ELROIV LCCBOP CLO %KBODV 2BPBOSBP >KA 2BDRI>QFLK QE>Q >0OB BCCB@QFSB >Q
CLO B>@E @>PB PLIRQFLK >KA >IPL MBOCLOJP QEB 2BDRI>QFLK 4EOBB OFSLQ>I 3RMMIFBO 4BPQ
KLQ @>I@RI>QB J>OHBQ @IB>0OFKD MOF@BP

2.5.2 Intermediate Term Security Constrained Economic Dispatch (IT SCED)

4EB )KQBOJBAF>QB 4B0OJ 3B@ROFQV #LKPQO>FKBA %@LKLIF@ $FPM>Q@E )4 3#%$ >MMIF@>QF
?V 0*- QL MBOCLOJ S>OFLRP CRK@QFLKP LSBO > ELRO ILLH >EB>A MBOFLA (FPQLOF@>I >KA @R
PVPQBJ FKCLOJ>QFLK FK@IRAFKD CLOB@>PQBA BKBODV QO>KP>@QFLKP >OB RPBA QL >KQF@F
MBOCLOJ>K@B QL S>OFLRP OBNRBPQP >KA QL MOLSFAB >@@R0O>QB FKCLOJ>QFLK OBD>0OAFKLC
LMBO>QFKD M>0>JBQBOP RKABO JRIQFMIB P@BK>OFLP 4EB )4 3#%$ PLISBP > JRIQF FKQBOS>l Q
@LRMIBA PLIRQFLK QL MBOCLOJ QEB CLIILTFKD CRK@QFLKP

\ 2BPLRO@B @LJIFQJBKQ OB@LJIBKA>QFLKP CLO %KBODV >KA 2BPBOSBP
\ 2BPLRO@B @LJIFQJBKQ AB@FPFLKP CLO B@LKLIJF@ $BJ>KA 2BPLRO@BP

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



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

\ %UB@RQFLK LC QEB 4EOBB OFSLQ>I 3RMMIFBO 4BPQ CLO %KBODV
\ #LLOAFK>QBA 40>KP>@QFLK 3@EBARIFKD

g 4EB )4 3#%$ MOF@FKD ORK PLIRQFLK FP RPBA QL MOLAR@B FKQBOC>@B ,-0P TEF@E >0
BU@E>KDBA TFQE LQEBO )3/P 24/P >P M>0Q LC QEB #LLOAFK>QBA 40>KP>@QFLK 3@EB/
MOL@BPP #43 BS>IR>QFLK FK QEB )4 3#%$ BKDFKB FP ?>PBA LK QEB MOF@FKD ORK PLIF
Il LQEBO )4 3#%$ CRK@QFLKP >OB ?>PBA LK QEB )4 3#%$ AFPM>Q@E ORK

g 'AAFQFLK>] ABQ>FI OBD>0OAFKD #LLOAFK>QBA 40>KP>@QFLK 3@EBARIFKD FP FK 3B@QF
J>KR>|

4EB )4 3#%$ BKDFKB RPBP QEB ELROIV LCCBOP CLO %KBODV 2BPBOSBP >KA 2BDRI>QFLK QE>Q >
BCCB@QFSB >Q QEB Q>0DBQ QFJBP CLO B>@E @>PB PLIRQFLK

2.5.3 Real-time Security Constrained Economic Dispatch (RT SCED)

4EB 2B>1 QFJB 3B@ROFQV #LKPQO>FKBA %@LKLIJF@ $FPM>Q@E 24 3#%$ >MMIF@>QFLK FP OBPN\
CLO AFPM>Q@EFKD OBPLRO@BP BSBOV CFSB JFKRQBP CLO > CRQROB Q>0DBQ QFJB FK LOAB!
%KBODV >KA 2BPBOSBP >Q QEB Q>0ODBQ QFJB ?>PBA LK CLOB@>PQBA PVPQBJ @LKAFQFLKP 24
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 > @LJIJLK @LIMRQBO
>|DLOFQEJ RQFIFWFKD ,FKB>0O 00LDO>JJFKD ,0 QL JBBQ QEB 0*- L?GB@QFSB LC JFKFJFWFKD MC
@LPQP TEFIB

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

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

\ (LKLOFKD FKCIBUF?IB >K@FII>OV PBOSF@B >PPFDKJBKQP

\ #LJIFQQFKD PRCCF@FBKQ CIBUF?IB OBPBOSBP QL JBBQ QEB 0*- 2B>I QFJB OBNRFOBJBKQP

4EB PQBMP RQFIFWBA QL JBBQ QEB >?LSB DL>IP FK 24 3#%$ >OB @>MQROBA FK > JRIQF PQBM MC
CLILTP

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

\ OOL@BPP KBQTLOH QLMLILDV A>Q> " 0*- MEVPF@>| QLMLILDV OBMOBPBKQ>QFLK LC IFKBP ?(
QO>KPCLOJBOP BQ@ >0OB @LKSBOQBA FKQL > @LIJIMRQBO JLABI

0OL@BPP ?FA A>Q> " BKPROB ?FA A>Q> >KA P@EBARIB A>Q> FP S>IFA
0OL@BPP FKCIBUF?IB >K@FII>0OV PBOSF@B >PPFDKJBKQP
)JABKQFCV >KA MOL@BPP >@QFSB /MBO>QFLK>| BJBODBK@V MOL@BAROBP

#LKAR@Q ,0 @>I@RI>QFLKP QL PLISB CLO LMQFJ>I AFPM>Q@E PLIRQFLK >KA FABKQFCV >MM
J>ODFK>| OBPLRO@BP

— = -
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2.5.3.2 Real-time Security Constrained Economic Dispatch Marginal Resource

Identification

->0ODFK>| OBPLRO@BP >0B FABKQFCFBA RPFKD > PR? DO>AFBKQ JBQELA SF> QEB ,FKB>0O 00LDO:
PLISBO 4EFP FQBO>QFSB LMQFJFW>QFLK >IDLOFQEJ FP RQFIFWBA CLO PLISFKD @LKSBU JFKFJF

4EB ->ODFK>| OBPLRO@BP CLO BKBODV >KA 40>KPJFPPFLK @LKPQO>FKQP >0OB ABQBOJFKBA FK
CLIILTP

\ | MBOQRO?>QFLK -7 FP CFOPQ >AABA QL QEB MLTBO ?>I>K@B @LKPQO>FKQ >KA QEB ->ODFK
OBPLRO@BP >0B FABKQFCFBA

\ )C QEB KRJ?BO LC ->ODFK>| OBPLRO@BP FP IBPP QE>K . .FP QEB KRJ?BO LC ?FKAFKD LO
SFLI>QBA @LKPQO>FKQ P QEBK QEB MBOQRO?>QFLK TFII 7B >AABA LK QL B>@E ?FKAFKD LC
DBKBOF@ @LKPQO>FKQ LKB ?V LKB

g 4EB J>ODFK>| @IB>OFKD MOF@B LC QEB 2BDRI>QFLK PBOSF@B FP @>I@RI>QBA TFQE O
PL QEB ->ODFK>| OBPLRO@B CLO 2BDRI>QFLK FP FABKQFCFBA J>KR>IIV TEBK FQP O>KH}
BNR>| QL 2BDRI>QFLK ->ODFK>| #1B>OFKD 00F@B

ICQBO QEB ->ODFK>| OBPLRO@BP CLO BKBODV >KA 40>KPJFPPFLK @LKPQO>FKQP >0OB ABQBOJF
->ODFK>| OBPLRO@BP CLO >K@FII>OV PBOSF@BP >0OB FABKQFCFBA >P CLIILTP

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

\ 4L FABKQFCV QEB ->ODFK>| OBPLRO@B CLO 2BDRI>QFLK QEB PR? DO>AFBKQ JBQELALILDV F
RQFIFWBA

g 4EB J>ODFK>| @IB>OFKD MOF@B LC QEB 2BDRI>QFLK PBOSF@B FP @>I@RI>QBA TFQE O
PL QEB ->ODFK>| OBPLRO@B CLO 2BDRI>QFLK FP FABKQFCFBA J>KR>IIV TEBK FQP O>KHI
BNR>I QL 2BDRI>QFLK ->ODFK>I| #IB>OFKD 0OF@B

>PQIV QEB ->ODFK>I OBPLRO@BP >0OB FABKQFCFBA >P QEB CLIILTFKD

\ %KBODV FP ABCFKBA >P QEB OBPLRO@B P OBCIB@QFKD >K BKBODV TFQEAO>T>| >Q > IL@>(
QEB OBPLRO@B P TELPB @L LMQFJFWBA BKBODV LRQMRQ >KA IK@FII>0V 3BOSF@BP !3 @I
@E>KDB >P QEB BKBODV TFQEAO>T>| @E>KDBP

\ 40>KPJFPPFLK @LKPQO>FKQP >0OB ABCFKBA >P QEB OBPLRO@B P OBCIB@QFKD QO>KPJFPF
>KA FP QEB OBPLRO@B P TELPB BKBODV LRQMRQ >KA I3 @IB>OFKD @E>KDB >P QO>KPJFPPI
@LKPQO>FKQ IFJFQ @E>KDBP

\ IK@FII>0V 3BOSF@BP FP ABCFKBA >P QEB OBPLRO@B P OBCIB@QFKD > PVPQBJ LO WLK>| 13
OBNRFOBJBKQ >KA FP QEB OBPLRO@B P TELPB @L LMQFJFWBA I3 @IB>OFKD >KA BKBODV LI
@E>KDB >P QEB !3 OBNRFOBJBKQ @E>KDBP

2.5.3.3 Real-time Security Constrained Economic Dispatch Methodology

4EB CRQROB Q>0DBQ AFPM>Q@E QFJB LO Q>0ODBQ QFJB FP BFDEQ QL QBK JFKRQBP COLJQ
BUB@RQFLK QFJB OLRKABA RM QL QEB KB>OBPQ CFSB JFKRQB PBDJBKQ LC QFJB 4EB QBK J
CRQROB Q>0DBQ AFPM>Q@E QFJB FP AFSFABA FKQL QTL CFSB JFKRQB PBDJBKQP $ROFKD QE
JFKRQB PBDJBKQ 24 3#%$% PE>Il @>I@RI>QB >K |@EFBS>?IB 4>0DBQ -BD>T>QQ !4- TEF@E RQFIF\
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QEB MOBSFLRP AFPM>Q@E FKPQOR@QFLKP 1>QBPQ 3Q>QB %PQFJ>QLO 3% A>Q> >KA ?FA FK LA
M>0>JBQBOP QL ABQBOJFKB TEBOB QEB RKFQ FP JLPQ IFHBIV QL ?B LMBO>QFKD >Q QEB BKA LC !
JFKRQBP

4EB !4- FP @>I@RI>QBA ?V ABQBOJFKFKD >K >@EFBS>?IB LRQMRQ ?>KA TEF@E Q>HBP QEB OBML
-7 S>IRB OBMOBPBKQP TEBOB QEB RKFQ FP LMBO>QFKD >KA RPBP QEB ?FA FK 0>JM O>QBP QL £
TEBOB QEB RKFQ @>K DBQ QL FK QEB KBUQ CFSB JFKRQBP

\ 7EBK QEB MOBSFLRP AFPM>Q@E FKPQOR@QFLK FP TFQEFK QEB >@EFBS>?IB LRQMRQ ?>KA
QL QEB MOBSFLRP AFPM>Q@E -7 S>IRB

\ 7EBK QEB MOBSFLRP AFPM>Q@E FKPQOR@QFLK FP ?BILT QEB >@EFBS>?IB LRQMRQ ?>KA Q
PBQ QL QEB CILLO LC QEB >@EFBS>?IB LROMRQ ?>KA

\ 7EBK QEB MOBSFLRP AFPM>Q@E FKPQOR@QFLK FP >?LSB QEB >@EFBS>?IB LRQMRQ ?>KA ¢
PBQ QL QEB @BFIFKD LC QEB >@EFBS>?IB LRQMRQ ?>KA

\ )C MOBSFLRP AFPM>Q@E FKPQOR@QFLKP >0B KLQ >S>FI>?IB QEB !4- FP PBQ QL QEB 3% -7 S

4EB PB@LKA CFSB  JFKRQB PBDJBKQ RPBP QEB @>I@RI>QBA !4- >P > PQ>0QFKD MLFKQ >KA O>.
OBPLRO@B LSBO QEB OBJ>FKFKD CFSB  JFKRQB QFJB MBOFLA QL JBBQ QEB IL>A >KA OBPBOSB

4EB DBKBO>| CLOJRI> FP >P CLIILTP

\  Achievable Target MW Min Max previous Case Dispatch SE MW e 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

Current Down Ramp Rate  $LTK O>JM O>QB ABQBOJFKBA >Q QEB QFJB QEB 2B>| QFJB @>PB FP
BUB@RQBA

Current Up Ramp Rate 5M O>JM O>QB ABQBOJFKBA >Q QEB QFJB QEB 2B>| QFJB @>PB FP BUB@RC
\ 4EB CLIILTFKD AF>DO>JP FIIRPQO>QB QEFP MOL@BPP

2BSFPFLK %CCB@QFSB $>QB 0*- ]
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Calculate Achievable Calculate New
_ Target MW (ATM) Dispatch Point
High Ceiling Ceiling
ATM+1mr+*5
Previous Case State
Dispatch Estimator
3
= . Achievable \ Achievable sy New Dispatch
g — Band \ Target MW ' Range
=
Case Executed
Current DOWN and
UP Ramp Rate (r) A ] 2] GATM-m+S5
Low Floor Floor

»
X X+5 X+10
Time in Minutes

)K QEFP BU>JMIB 24 3#%$ BUB@RQBP > @>PB >Q 8 JFKRQBP FKAF@>QBA ?V QEB DOBBK @FO@IE
3FJRIQ>KBLRPIV 24 3#%$ alLLHP ?>@Hb >Q QEB MOBSFLRP 24 3#%$ @>PB AFPM>Q@E ?>PBMLFKC
FKAF@>QBA ?V QEB VBIILT QOF>KDIB QL ABQBOJFKB TEBQEBO QEB RKFQ @>K >@EFBSB QEB FK
"B@>RPB QEB MOBSFLRP 24 3#%$ @>PB AFPM>Q@E ?>PBMLFKQ FP TFQEFK QEB >@EFBS>?IB LRC
FKAF@>QBA ?V QEB DOBV >0O0LTP FK QEB DOBBK PBDJBKQ 24 3#%$ TFIl RPB QEB MOBSFLRP AFI
2>PBMLFKQ >P QEB PQ>0OQFKD MLFKQ CLO QEB PB@LKA CFSB JFKRQBP QEB AFPM>Q@E FKQBOS
LO ALTK >P KB@BPP>0V TFQEFK QEB OBPRIQFKD CB>PF?IB O>KDB FKAF@>QBA ?V QEB DOBV >0t
MFKH PBDJBKQ LSBO QEB PR?PBNRBKQ CFSB JFKRQBP

)C 24 3#%$ alLLHP ?>@Hb >KA ABQBOJFKBP QE>Q QEB OBPLRO@BJP MOBSFLRP AFPM>Q@E ?>PBI
TFQEFK QEB >@EFBS>?IB ?>KA 24 3#%$ TFIl RPB > KBT AFPM>Q@E ?>PBMLFKQ >P QEB PQ>0QFKL
QEB PB@LKA CFSB JFKRQBP TEF@E TFII ?B BEQEBO QEB a@BFIFKDb LO QEB aCILLOb LC QEB >@E
COLJ QEB CFOPQ CFSB JFKRQBP ABMBKAFKD LK TEBQEBO QEB MOBSFLRP FKPQOR@QFLK T>P >
QEB >@EFBS>?IB ?>KA 4EBPB P@BK>OFLP >0B FIIRPQO>QBA ?V QEB CLIILTFKD AF>DO>J
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Calculate Achievable Target MW (ATM) Calculate New Dispatch Point
High If above,
use the ceiling output A Ceiling
Cegng New Dispatch
Range
Current State f
=] Estimator _ If within, bl
= Achievable use current
o Band value
= i
= Case Executed Ceiling
New Dispatch
O Range
A Represents Floor
previous dispatch If below, A Floor
instructions use the floor output
Low
>
X X+5 X+10

Time in Minutes

)K QEFP BU>JMIB 24 3#%$ alLLHP ?>@Hb LSBO QEB MOBSFLRP FKQBOS>| >KA ABQBOJFKBP QE>Q
MOBSFLRP AFPM>Q@E ?>PBMLFKQ FP >?LSB QEB a@BFIFKDb LC FQP >@EFBS>?IB LRQMRQ ?>KA
MROMIB QOF>KDIB >KA DOBV >00LTP FK QEB DOBBK PBDJBKQ !P > OBPRIQ 24 3#%$ BPQ>?IFPEB
a@BFIFKDb LC QEB >@EFBS>?IB ?>KA >P QEB KBT AFPM>Q@E ?>PBMLFKQ CLO QEB PB@LKA CFSE
PBDJBKQ LC QEB QBK JFKRQB ILLH >EB>A >KA @OB>QBP > KBT AFPM>Q@E>?IB O>KDB FKAF@>Q
DOBV >O0LTP FK QEB RMMBO E>IC LC QEB MFKH PBDJBKQ ! M>0>11Bl BU>JMIB RPFKD QEB aCILLO
FIIRPQO>QBA CLO OBCBOBK@B

(FPQLOF@>1 >KA @ROOBKQ PVPQBJ FKCLOJ>QFLK FP RPBA QL >KQF@FM>QB DBKBO>QLO MBOCL
OBNRBPQP >KA QL MOLSFAB >@@RO>QB FKCLOJ>QFLK OBD>0OAFKD DBKBO>QLO LMBO>QFKD M:
JRIQFMIB P@BK>OFLP

4EB OBPRIQP COLJ QEB >MMOLSBA 24 3#%$ >0B %KBODV $FPM>Q@E 3FDK>IP 3VK@EOLKFWBA 21
@LJIIFQIBKQP .LK 3VK@EOLKFWBA 2BPBOSB @LJJFQJBKQP >KA 3B@LKA>OV 2BPBOSB @LJJFQJL
>OB PBKQ QL OBPLRO@B LTKBOP FK 2B>| QFJB !ll AFPM>Q@E FKPQOR@QFLKP J>V @E>KDB TFQE
PLIRQFLK ?>PBA LK PVPQBJ B@LKLIF@P >KA OBPBOSB OBNRFOBJBKQP

2BPBOSB -7 >PPFDKJBKQP >0B ABOFSBA COLJ QEB I>QBPQ >MMOLSBA 2B>| QFJB 3B@ROFQV #LKF
%@LKLIF@ $FPM>Q@E 24 3#%$ MOLDO>J PLIRQFLK CLO QEB Q>0ODBQ QFJB >Q QEB BKA LC QEB
JFKRQB FKQBOS>| )C QEBOB FP KLQ >K >MMOLSBA 24 3#%$ PLIRQFLK CLO QEB Q>0ODBQ QFJB >«
QEB @ROOBKQ CFSB  JFKRQB FKQBOS>I QEB OBPBOSB -7 >PPFDKJBKQP TFIl RPB QEB JLPQ OB
>MMOLSBA 24 3#%$ PLIRQFLK MOFLO QL QEB Q>0ODBQ QFJB >P QEB OBCBOBK@B @>PB CLO ,0#
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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
BUB@RQBA ?V QEB LMBO>QLO >Q IB>PQ BFDEQ QL QBK JFKRQBP MOFLO QL > Q>0DBQ QFJB

DBKBO>QLOP >0OB BUMB@QBA QL CLIILT QEB AFPM>Q@E PFDK>IP RMLK >MMOLS>| LC QEB 24 3#%
PLIRQFLK BSBOV CFSB JFKRQBP 3ELOQIV >CQBO QEB AFPM>Q@E PFDK>IP >OB PBKQ LRQ QEB
QELPB AFPM>Q@E PFDK>IP >0OB @>I@RI>QBA ?V QEB ,L@>QFLK>| 00F@FKD #>I@RI>QLO ,0# >P C
ABCFKBA FK 3B@QFLK LC QEFP ->KR>| >KA >OB MLPQBA LKIFKB 4EB AFPM>Q@E >KA MOF@BP >
BCCB@QFSB CLO QEB KBUQ CFSB  JFKRQBP LO RKQFI > KBT 24 3#%$ @>PB FP >MMOLSBA 4EFP
ABMF@QBA FK QEB CFDROB ?BILT

RT SCED Executed
and Approved for Target Time
Target Time (+5 Min.) X+10
Time X X+5 X+10 X+15

I |
Dispatch Period Dispatch Period

@ RT SCED Case Executed
YW RT SCED Case Approved
A LPC Case Executed

Exceptions:

)K PLIB BSBKQP > @>PB J>V KLQ ?B >MMOLSBA ARB QL > C>FIROB LC QEB 24 3#%$ PLCQT>0B LO C
LMBO>QFLK>| OB>PLK &ROQEBOJLOB FK PLJB O>0OB FKPQ>K@BP > PB@LKA @>PB J>V ?B >MMOL
QEB P>JB Q>0DBQ QFJB QL >AAOBPP > OBIF>?FIFQV ?>PBA LMBO>QFLK>l @LK@BOK

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

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

\ )4 4B@EKF@>| )PPRBP " 4EFP FP ABCFKBA >P >KV QVMB LC E>OAT>0B KBQTLOH LO PLCQT>0
BD PBOSBO

\ 3VPQBJ @LKAFQFLKP * 4EFP FP ABCFKBA >P >KV QVMB LC MLTBO PVPQBJ BSBKQ B D DBKBO
QOFM
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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>
BKQBOBA ?V QEB 0* $FPM>Q@EBO 4L @>I@RI>QB QEB PLIRQFLK A>Q> COLJ JRIQFMIB PLRO@BP
FK@IRAFKD ?RQ KLQ IFJFQBA QL A>Q> OBD>0OAFKD LKIFKB >KA >S>FI>?I1B OBPLRO@BP OBPLROG
CLOB@>PQBA IL>A P@EBARIBA FKQBO@E>KDB >P TBIl >P S>OFLRP LQEBO FKMRQ M>0>JBQBOP
QEB MBOFLA BKAFKD >Q QEB CRQROB AFPM>Q@E Q>0ODBQ QFJB &LO BU>JMIB OBPLRO@B LCCB
>KA )KCIBUF?IB 3VK@EOLKFWBA 2BPBOSB >PPFDKJBKQP COLJ QEB QL TFIl ?B BCCB@QFSB

QEB CRQROB AFPM>Q@E Q>0ODBQ QFJB 2BPLRO@B LCCBOP >KA 2BDRI>QFLK >KA )KCIBUF?IB

3VK@EOLKFWBA 2BPBOSB >PPFDKJBKQP CLOQEB QL  TFII ?B RPBA >P FKMRQ QL 24 3#%$ CL
QEB CRQROB AFPM>Q@E Q>0DBQ QFJBLC  >KA LKT>OAP RKQFI  4EB 24 3#%$ @>PBP RQFIFV
CLOB@>PQBA IL>A >KA LQEBO PVPQBJ FKCLOJ>QFLK QE>Q >0OB BCCB@QFSB CLO QEB CRQROB A
QFJB O>QEBO QE>K QEB QFJB >Q TEF@E QEB @>PB FP BUB@RQFKD QL >@EFBSB > AFPM>Q@E |
>ABNR>QBIV @LKQOLI CLO QELPB CLOB@>PQBA @LKAFQFLKP

2B>1 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>|

#LKPQO>FKQ A>Q> " OBPLRO@B PBKPFQFSFQFBP

3Q>QB %PQFJ>QLO LRQMRQ

,LPP O0BK>IQV &>@QLOP

40>KP>@QFLK A>Q> COLJ %U3@EBARIB

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

'BKBO>QLO >KA %@LKLIF@ ,L>A 2BPMLKPB LMBO>QFKD M>0>JBQBOP >KA LCCBO A>Q>

— s~

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

\ 1 PBQ LC WLK>I AFPM>Q@E O>QBP

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

\ )KAFSFAR>| OBPLRO@B AFPM>Q@E O>QBP

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

\ )KAFSFAR>| OBPLRO@B OBPBOSB @LJJFQJBKQP
g ->FKQ>FKP FKCIBUF?IB OBPBOSBP >PPFDKJBKQP COLJ !3/
g 'PPFDKP CIBUF?IB 2BPBOSBP

\ )KAFSFAR>| OBPLRO@B OBDRI>QFLK >PPFDKJBKQP

' PR?PBQ LC QEB PLISBA 24 3#%$ PLIRQFLKP >0OB >MMOLSBA QL PBKA $FPM>Q@E 3FDK>IP QL LKIF
OBPLRO@BP %>@E OBPLRO@B LTKBO LO ->OHBQ /MBO>QFLKP #BKQBO -/# FP BUMB@QBA QL @
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TFQE QEB BKBODV AFPM>Q@E PFDK>IP PBKQ ?V B>@E 24 3#%$ PLIRQFLK FK >@@LOA>K@B TFQE
4>0FCC >KA IMBO>QFKD !'DOBBJBKQ

2.5.4 Intra-Day Reliability Assessment and Commitment Runs

0*- J>V MBOCLOJ >AAFQFLK>] OBPLRO@B @LJJFQJBKQ ORKP >P KB@BPP>0OV QEOLRDELRQ QEB I
IMBO>QFKD $>V ?>PBA LK RMA>QBA 0*- IL>A CLOB@>PQP RMA>QBA OBPLRO@B M>0>JBQBOP LO
@E>KDFKD PVPQBJ @LKAFQFLKP 0* TFIl Q>ODBQ QEOBB FKQO>A>V OBIF>?FIFQV @LJIJFQJBKQ
>IFDK TFQE QEB QEOBB .LOQE IJBOF@>K %KBODYV 3Q>KA>0AP "L>0A .1%3" JKQO>A>V .LIFK>QF!
#V@IB AB>AIFKBP 4L QEB BUQBKQ QE>Q > K>QRO>| D>P DBKBO>QLO FP FABKQFCFBA >P ?BFKD K
LMBO>QB AROFKD >KV LC QEB ORKP 0*- TFIl BKAB>SLO QL MOLSFAB KLQFCF@>QFLK QL QEB OBl
>AS>K@B LC QEB QFJB FABKQFCFBA FK @LIRJK # FK QEB Q>?IB ?BILT

D

PJM Target

NAESB Dispatch

NAESB Period

PJM Reliability Commitment Run Target Intraday Gas L Associated
. Nomination .
Time (Eastern) Gas . with
Deadline N
Cycle Reliability
(Eastern) )
Commitment

Run

JKQO>A>V 3>JB $>V
%SBKFKD 0B>H

YKQO>A>V 3>JB $>V
%SBKFKD 0B>H

JKQO>A>V .BUQ $>V
-LOKFKD 0B>H

2.6 PJM State Estimator

AEB 24 3#%$ PLIRQFLK ABMBKAP RMLK E>SFKD > @LJMIBQB >KA @LKPFPQBKQ MLTBO CILT PLIRQF
>K FKMRQ

4EB PQ>QB BPQFJ>QLO FP > PQ>KA>0A MLTBO PVPQBJ LMBO>QFLKP QLLI TELPB MROMLPB FP QL
2>PB @>PB MLTBO CILT PLIRQFLK CLO FKMRQ FKQL LQEBO @LIJMRQBO MOLDO>JP )Q ABMBKAP R
OBARKA>K@V >KA QEB RKABOIVFKD MEVPF@>| >KA J>QEBJ>QF@>| OBI>QFLKPEFMP LC QEB MLTE
MOLSFAB > PLIRQFLK TFQE IBPP BOOLO QE>K QEB LOFDFK>| JB>PROBJBKQP 4EBOBCLOB QEB PQ
@>K @LOOB@Q a?>A A>Q>b >KA @>I@RI>QB JFPPFKD A>Q> FK QEB JLABI QL MOLSFAB > @LKPFP(
OBMOBPBKQ>QFLK LC BUFPQFKD KBQTLOH @LKAFQFLKP

2BSFPFLK  %CCB@QFSB $>QB 0*- ]
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4EB FKMRQP QL QEB PQ>QB BPQFJ>QLO >OB QEB >S>FI>?IB JBQBOBA 2B>| QFJB JB>PROBJBKQP

@ROOBKQ PQ>QRP LC BNRFMJBKQ IFKBP DBKBO>QLOP QO>KPCLOJBOP BQ@ >KA QEB ?RP JL.
FIMBA>K@B M>0>JBQBOP BQ@ 4EB PQ>QB BPQFJ>QLO RPBP >@QR>| LMBO>QFKD @LKAFQFLI
LK QEB MLTBO DOFA >P ABP@OF?BA ?V JBQBOBA FKMRQP >ILKD TFQE QEB CRKA>JBKQ>| MLTBO
BNR>QFLKP QL @>I@RI>QB ?RP SLIQ>DB >KA >KDIB >KA CILTP ?>PBA LK JBQBOBA A>Q> 3FK@B QF
BPQFJ>QLO PLIRQFLK MOLSFABP > @LIMIBQB >KA @LKPFPQBKQ JLABI LC >@QR>I LMBO>QFKD @!|
2>PBA RMLK JBQBOBA FKMRQ >KA >K RKABOIVFKD J>QEBJ>QF@>| JLABI FQ @>K ?B RPBA QL MOL.
?>PFP CLO 24 3#%$ @>PB PLIRQFLKP

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

\ 1# MLTBO CILT PLIRQFLK

\ 1@QR>I DBKBO>QLO -7 LRQMRQ

\ "RP IL>AP

\ 4FB IFKB CILTP

\ -7 ILPPBP ?V QO>KPJFPPFLK WLKB

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

2.7 Locational Pricing Calculator (LPC)

4EB CRK@QFLK LC QEB ,L@>QFLK>| 00F@FKD #>I@RI>QLO ,0# FP QL ABQBOJFKB QEB 2B>| QFJB,
S>IRBP >KA 2BDRI>QFLK >KA 2BPBOSB #IB>OFKD 00F@BP LK > CFSB  JFKRQB ?>PFP 4EB ,0# BKD
MBOCLOJP > MOF@FKD ORK PLIRQFLK TEBOB )KQBDBO 2BI>U>QFLK FP >MMIFBA QL BIFDF?IB &>P(
OBPLRO@BP LKIV CLO QEB MROMLPBP LC @>I@RI>QFKD ,-OP >KA IK@FII>0V 3BOSF@B -#0P 2B>I (
-OP >KA 2BDRI>QFLK >KA 2BPBOSB #IB>OFKD 00F@BP >0B ABOFSBA COLJ QEB FKMRQP LC QEB I>
>MMOLSBA 2B>| QFJB 3B@ROFQV #LKPQO>FKBA %@LKLIF@ $FPM>Q@E 24 3#%$ MOLDO>J PLIRQ
OBCBOOBA QL >P QEB OBCBOBK@B @>PB CLO QEB Q>0DBQ QFJB >Q QEB BKA LC QEB @ROOBKC
FKQBOS>

)C QEBOB FP KLQ >K >MMOLSBA 24 3#%$ PLIRQFLK CLO QEB Q>0ODBQ QFJB >Q QEB BKA LC QEB @F
JFKRQB FKQBOS>I| ,0# TFIl RPB QEB JLPQ OB@BKQ >MMOLSBA 24 3#%$ PLIRQFLK MOFLO QL QEB G
QFJB >P QEB OBCBOBK@B @>PB ,0# TFIl RPB QEB LCCBOBA FK M>0>JBQBOP CLO %KBODV >KA 2E
COLJ QEB OBCBOBK@B @>PB >P FKMRQP >P TBIl >P LCCBOBA FK M>0>JBQBOP CLO 2BDRI>QFLK (
BCCB@QFSB >Q QEB Q>0DBQ QFJB CLO B>@E ,0# @>PB PLIRQFLK 4EB 2B>| QFJB ,-OP >KA 2BDRI>(
2BPBOSB #IB>OFKD 00F@BP @>I@RI>QBA ?V ,0# >0B >MMIFBA QL B>@E CFSB  JFKRQB 2B>| QFJE
3BQQIBJIBKQ )KQBOS>| BKAFKD >Q QEB ,0# Q>0DBQ QFJB )K QEB BSBKQ LC >K LRQ>DB QL 24 3#%
TFIl RPB QEB 24 3#%$ @>PB QE>Q ?BPQ OBMOBPBKQP QEB @LKAFQFLKP LSBO QEB LRQ>DB MBOF
ABQBOJFKBA ?V QEB ->0OHBQ /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>| @LKQOL
2B>| QFJB ,-OP >OB ABCFKBA >P QEB @LPQ QL PBOSB QEB KBUQ FK@OBJBKQ LC IL>A >Q B>@E KL/

2BSFPFLK %CCB@QFSB $>QB 0*- ]
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,0# MOF@FKD ORK Q>HFKD FKQL >@@LRKQ BIFDF?IB OBPLRO@B 2B>| QFJB LCCBO MOF@BP >KA
IL@>QFLK TFQE OBPMB@Q QL QO>KPJFPPFLK IFIFQ>QFLKP >KA FK@OBJBKQ>| PVPQBJ ILPPBP

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

%SBOV CFSB JFKRQBP QEB ,0# @>I@RI>QBP
\ ,L@>QFLK>| ->ODFK>| OOF@BP ,-OP
3VK@EOLKFWBA 2BPBOSB ->OHBQ #IB>OFKD 0OF@BP 32-#0P
.LK 3VK@EOLKFWBA 2BPBOSB ->OHBQ #IB>OFKD 0OF@BP .32-#0P
3B@LKA>0V 2BPBOSB ->OHBQ #|B>OFKD 0OF@BP 3B@2-#0P

2BDRI>QFLK ->OHBQ #/B>OFKD 00F@BP 2-#0P >KA 2BDRI>QFLK ->OHBQ 0BOCLOJ>K@B #IB>0
0OF@BP 2-0#0 TEF@E >OB QEBK RPBA QL ABOFSB QEB 2BDRI>QFLK ->OHBQ #>M>?FIFQV #IB
0OF@B 2-##0

\
\
\
\

%>@E %KBODV >KA 2BPBOSB @IB>OFKD MOF@B FP @>I@RI>QBA >P QEB @LPQ QL PBOSB QEB KE
ABJ>KA CLO B>@E FKAFSFAR>| MOLAR@Q @LKPFABOFKD FQP FIM>@Q LK QEB LQEBOP &LO BU>.,
@>I@RI>QBA PR@E QE>Q QEBV OBCIB@Q QEB @LPQ QL PBOSB QEB KBUQ -7 LC %KBODV ABJ>KA
IL@>QFLK TEFIB @LKPFABOFKD QEB FIM>@Q LC QE>Q >AAFQFLK>I -7 LC %KBODV LK QEB >?FIFQ\
0OFJ>OV 2BPBOSB 3VK@EOLKFWBA >KA JFKRQB 2BPBOSB 2BNRFOBJBKQP 2BDRI>QFLK #IB>OF
0OF@BP >0B @>I@RI>QBA >P QEB @LPQ LC QEB I>PQ OBPLRO@B @LJIFQQBA QL JBBQ QEB 2BDR
2BNRFOBJBKQ >P CROQEBO ABP@OF?BA FK 3B@QFLK LC QEFP ->KR>

2.7.1 Energy Offers used in Real-time Price Calculation

'P ABP@OF?BA FK 3BB@QFLK LC QEFP ->KR>| 2B>| QFJB B@LKLIF@ AFPM>Q@E FP MBOCLOJBA F
2B>| QFJB PB@ROFQV @LKPQO>FKBA B@LKLIF@ AFPM>Q@E PLCQT>0OB MOLDO>J HKLTK >P QEB
2B>| QFJB MOF@BP >0OB @>I@RI>QBA FK > PR?PBNRBKQ BUB@RQFLK LC QEB ,L@>QFLK>| 00OF@F}
,0# PLCQT>0B MOLDO>J HKLTK >P QEB MOF@FKD ORK 4EB MOF@FKD ORK BUB@RQBP QEB P>JI
LMQFJFW>QFLK >P QEB AFPM>Q@E ORK ?RQ >AAFQFLK>IIV >MMIFBP )KQBDBO 2BI>U>QFLK QL %lIF
2BPLRO@BP )KQBDBO 2BI>U>QFLK FP QEB MOL@BPP ?V TEF@E QEB @LJIFQJBKQ PQ>QRP CLO >
&>PQ 3Q>0Q 2BPLRO@B FP >IILTBA QL S>0V ?BQTBBK WBOL >KA LKB FK@IRPFSB LC WBOL >KA Lk

2B>| QFJB MOF@BP PE>Il ?B ABQBOJFKBA CLO BSBOV CFSB  JFKRQBP RPFKD QEB >MMIF@>?IB J
BKBODV LCCBO LC QEB OBPLRO@BP ?BFKD AFPM>Q@EBA RPFKD QEB LCCBO P@EBARIB LK TEF@
FP @LJIJFQQBA FK QEB AFPM>Q@E ORK 0*- TFIl ABQBOJFKB > OBPLRO@BAP >MMIF@>?IB J>ODFK:
LCCBO ?V @LIM>OFKD QEB JBD>T>QQ LRQMRQ LC QEB OBPLRO@B COLJ QEB MOF@FKD ORK TFC
3BIIBOdP )K@OBJIBKQ>| %KBODV /CCBO @ROSB LO CLO %IFDF?IB &>PQ 3Q>0Q 2BPLRO@BP QEB -

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



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

#LIMLPFQB %KBODV /CCBO &LO %IFDF?IB &>PQ 3Q>0Q 2BPLRO@BP QEB >JLOQFWBA 3Q>0Q 5M :
>JLOQFWBA .L ,L>A #.PQP BUMOBPPBA FK ALII>OP MBO JBD>T>QQ ELRO >OB >AABA QL QEB OBPL
)K@OBJIBKQ>I %KBODV /CCBO QL ABQBOJFKB > #LIMLPFQB %KBODV /CCBO >P ABP@OF?BA ?BILT

\

4EB >JLOQFWBA 3Q>0Q 5M #LPQ CLO > DBKBO>QFLK OBPLRO@B BNR>IP QEB OBPLRO@BdP >
3Q>0Q 5M #LPQ >JLOQFWBA LSBO ! QEB OBPLRO@BdP %@LKLIJF@ ->UFJRJ LO %JBODBK@V
->UFJRJ LRQMRQ TEF@EBSBO FP >MMIF@>7?IB >KA " QEB OBPLRO@BAdP -FKFJRJ 2RK 4FJB 4E
%JBODBK@V ->UFJRJ LRQMRQ TFII LKIV ?B RPBA CLO >JLOQFW>QFLK TEBK 0*- /MBO>QFLKP
AB@I>OBP @>IIFKD LK LCCIFKB BJBODBK@V OBPLRO@BP LO AB@I>OBP ABMILVFKD BJBODBK
PBDJBKQP LK LKIFKB OBPLRO@BP 4EB >JLOQFWBA 3Q>0Q 5M #LPQ FP FK@IRABA FK QEB OB
#LIMLPFQB %KBODV /CCBO AROFKD QEB OBPLRO@BAdP -FKFJRJ 2RK 4FJB OLRKABA RM QL QE
KB>0OBPQ QTBICQE LC >K ELRO !CQBO QEB -FKFJRJ 2RK 4FJB E>P ?BBK JBQ QEB >JLOQFWBA
5M #LPQ FP KLQ FK@IRABA FK QEB #LIJMLPFQB %KBODV /CCBO

g )C QEB -FKFJRJ 2RK 4FJB FP IBPP QE>K CFSB  JFKRQBP QEB -FKFJRJ 2RK 4FJB RPBA QL
@>I@RI>QB QEB >JLOQFWBA 3Q>0Q 5M #LPQ FP CFSB  JFKRQBP >KA QEB >JLOQFWBA :
#LPQ FP >AABA QL QEB )K@OBJIBKQ>| %KBODV /CCBO CLO QEB CFOPQ CFSB  JFKRQB Fk
TEF@E QEB OBPLRO@B ORKP

g 4L ABQBOJFKB QEB >JLOQFWBA 3Q>0Q 5M #LPQP CLO %@LKLJF@ ,L>A 2BPMLKPB 0>0QF
OBPLRO@BP QEB -FKFJRJ $LTK 4FJB FP RPBA FK MI>@B LC QEB -FKFJRJ 2RK 4FJB >KA
PERQALTK @LPQ FP RPBA FK MI>@B LC 3Q>0Q 5M #LPQ FK QEB >?LSB BNR>QFLK

g 4EB IJLOQFWBA 3Q>0Q 5M #LPQ TFII ?B >AGRPQBA COLJ FK QEB #LIMLPFQB %KBODV /CC
ABP@OF?BA FK 3B@QFLK  LC QEFP ->KR>l FC QEB OBPLRO@B BU@BBAP QEB OB>PLK
BUMB@QBA @LPQ AROFKD QEB /CCBO 6BOFCF@>QFLK P@OBBKFKD MOL@BPP >P ABP@

LC QEFP ->KR>|

4EB >JLOQFWBA .L ,L.>A #LPQ BNR>IP QEB OBPLRO@BdP >MMIF@>?IB .L ,L>A #LPQ >JLOQFWAB,
LSBO QEB OBPLRO@BdP %@LKLIF@ ->UFJRJ LO %JBODBK@V ->UFJRJ LRQMRQ TEF@EBSBO
>MMIF@>?1B >KA FK@IRABA FK QEB #LIJMLPFQB %KBODYV /CCBO CLO >l FKQBOS>IP FK TEF@E
DBKBO>QFLK OBPLRO@B FP MLLI P@EBARIBA

g 4EB >JLOQFWBA .L ,L>A #LPQ TFII ?B >AGRPQBA FK QEB #LJMLPFQB %KBODV /CCBO >P
ABP@OF?BA FK 3B@QFLK LC QEFP ->KR>l FC QEB OBPLRO@B BU@BBAP QEB OB>PLK
BUMB@QBA @LPQ AROFKD QEB /CCBO 6BOFCF@>QFLK P@OBBKFKD MOL@BPP >P ABP@

LC QEFP ->KR>|

&LO MROMLPBP LC @>I@RI>QFKD 2B>I QFJB 00OF@BP QEB >MMIF@>?IB J>ODFK>| )K@OBJBKC
/CCBO RPBA FK QEB @>I@RI>QFLK LC 2B>| QFJB 0OF@BP PE>Il KLQ BU@BBA -7E

)C > DBKBO>QFLK OBPLRO@B QE>Q FP >K %IFDF?IB &>PQ 3Q>0Q 2BPLRO@B PR?JFQP >K LCC
FK > #LIMLPFQB %KBODV /CCBO TFQE > J>UFJRJ PBDJBKQ QE>Q BU@BBAP  -7E QEBK QEB
>JLOQFWBA 3Q>0Q 5M #LPQ J>V ?B >AGRPQBA COLJ QEB ABQBOJFK>QFLK LC QEB #LJMLPFQ
JCCBO )C QEB OBPRIQFKD #LJMLPFQB %KBODV /CCBO FP PQFIl FK BU@BPP LC  -7E QEBK (
>JLOQFWBA .L ,L>A #LPQ PE>II J>V ?B >AGRPQBA COLJ QEB ABQBOJFK>QFLK LC QEB #LIMLPF
%KBODV /CCBO

)C >K %@LKLIF@ ,L>A 2BPMLKPB 0>0QF@FM>KQ OBPLRO@B QE>Q FP >K %IFDF?IB &>PQ 3Q>
PR?JFQP >K LCCBO QE>Q OBPRIQP FK > #LIJMLPFQB %KBODV /CCBO TFQE > J>UFJRJ PBDJBKG

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



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

BU@BBAP  -7E QEBK QEB >JLOQFWB PERQALTK @LPQ J>V ?B >AGRPQBA COLJ QEB
ABQBOJFK>QFLK LC QEB #LIMLPFQB %KBODV /CCBO

Il &>PQ 3Q>0Q OBPLRO@BP TFQE QEB BU@BMQFLK LC PBIC P@EBARIBA OBPLRO@BP QE>Q PME
CLILT AFPM>Q@E >OB BIFDF?IB QL PBQ ,-0

2.7.2 Determination of LMPS for De-Energized Busses

$RB QL BNRFMJIBKQ LRQ>DBP QEB J>FK QO>KPJFPPFLK PVPQBJ J>V @LKQ>FK PLJB AB BKBODFW
?RPPBP CLO TEF@E ,-OP @>KKLQ ?B AFOB@QIV @>I@RI>QBA )Q FP KB@BPP>0OV CLO PBQQIBJIBKC(
QE>Q ,-OP CLO QEBPB AB BKBODFWBA ?RPPBP ?B BPQ>?IFPEBA 4EB JBQELALILDV CLO ABQBOJFK
,-OP >Q AB BKBODFWBA ?RPPBP FP QL >PPFDK QL QEBJ QEB ,-0P >Q QEBFO KBFDE?LOFKD BKBODF
?RPPBP )K QEB $>V >EB>A >KA 2B>| QFJB ->OHBQP QEB $GFHPQO> >IDLOFQEJ FP >RQLJ>QF@>IIV
BUB@RQBA QL CFKA > PRFQ>?IB PLRO@B CLO > AB BKBODFWBA ?RP RPFKD QEB IB>PQ FIMBA>K(
$>V >EB>A FQ FP KB@BPP>0OV QL OB BKBODFWB QEB ?RP QL ABQBOJFKB QEBPB MOF@BP

)C KL BKBODFWBA ?RP FP CLRKA RPFKD QEB >RQLJ>QBA ILDF@ QEB 0*- ->OHBQ /MBO>QLO FP KL(
> AB BKBODFWBA ?RP BUFPQP >KA FP OBNRFOBA QL J>KR>IIV PB>O@E CLO > PRFQ>?IB OBMI>@B
->OHBQ /MBO>QLOP >IPL OBSFBTP QEB PRFQ>?FIFQV LC QEB OBMI>@BJBKQP PBIB@QBA ?V QEB -
#IB>OFKD %KDFKB >KA FK @>PBP TEBOB JLABIFKD AFP@OBM>K@FBP @>RPB QEB PBIB@QFLK LC
LMQFJ>| OBMI>@BJBKQ J>V BIB@Q QL RPB > JLOB PRFQ>?IB OBMI>@BJBKQ

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

7EBK > &>PQ 3Q>0Q @>M>?I1B OBPLRO@B PR?JFQP > #LIJMLPFQB %KBODV /CCBO QE>Q BU@BBAP
-7E ?RQ FP ?BILT -7E >Q QEB OBPLRO@BdP %@LKLIJF@ ->UFJRJ S>IRB QEB @LJMLKBKQP
QE>Q J>HB RM QEB LCCBO >0OB SBOFCFBA CLO OB>PLK>?IBKBPP >P ABP@OF?BA FK 3B@QFLK
->KR>|

)C QEB PR?JFQQBA @LIMLKBKQP LC QEB #LIJMLPFQB %KBODV /CCBO >OB ABBJBA KLQ OB>PLK>?II
>AGRPQJBKQP >0B J>AB QL QEB BKPROB QEB OBPRIQFKD #LIJMLPFQB %KBODV /CCBO FP KL IBPP
-7E LO QEB PRJ LC QEB SBOFCFBA LCCBO @LJIMLKBKQP >P ABP@OF?BA FK QEB 0*- /MBO>QFKE
IDOBBJBKQ 3@EBARIB 3B@QFLK 4EB @E>0Q ?BILT ABP@OF?BP ELT QEB #LJMLPFQB %KBODV
/CCBO @LIJMLKBKQP J>V ?B >AGRPQBA FK QEB BSBKQ QEB 3Q>0Q 5M >KA LO .L IL>A @LPQ BU@BE
LO AL KLQ BU@BBA M>PP QEB OB>PLK>?IV BUMB@QBA @LPQ CLO QEB ABQBOJFK>QFLK LC ,-OP

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP

3B@QFLK /SBOSFBT LC QEB 0*- %KBODV ->OHBQP

Scenario Submitted
Composite
Energy

Submitted
Incremental

Energy Offer | g,hmitted Start-

Reasonability Test Results Composition of
Composite

Energy Offer*

Adjustment andior
Offer Capping

Submitted

Offer at {"IEO")

EcoMax

Up Cost

No-load Cost

{$/MWh)

1 = $1,000 = $1,000 N/A N/A No Offer Verification Trigger
2 $1,000 < =$1,000 Pass Pass IEO + ASU + ANL | None
Offer =
$2,000
3 $1,000 < < $1,000 Pass Fail IEO + ASU + Cap at the higher of $1000 or
Offer s adjustment IEO + ASU; No-load Cost
$2,000 (If needed) may be included to cap offer
at $1,000
4 $1,000 < <$1,000 Fail Pass IEO + ANL + Cap at the higher of $1000 or
Offer = adjustment IEO + ANL; Start-Up Cost
$2,000 (If needed) may be included to cap offer
at $1,000
5 $1,000 < = $1,000 Fail Fail IEO + Adjustment | IEO Offer plus No-load Cost,
Offer s (If needed) up to submitted value to cap
$2,000 Composite Energy Offer to
$1,000; Use Start-Up Cost, if
additional cost are needed.
6 $1,000 < $1,000 < Offer Pass Pass IEO +ASU +ANL | Naone
Offer s =%$2,000
$2,000
7 $1,000 < $1,000 < Offer Pass Fail IEO +ASU None
Offer s = $2,000
$2,000
8 $1,000 < $1,000 < Offer Fail Pass IEO +ANL Naone
Offer s =%$2,000
$2,000
9 $1,000 < $1,000 < Offer Fail Fail IEO Incremental is verified above
Offer = = $2,000 $1000, no additional cost are
$2,000 added

IEO + ASU + ANL

4EB 3Q>0Q 5M #LPQ >KA .L ,.L>A #LPQ FK@IRABA FK > #LIJMLPFQB %KBODV /CCBO TFII ?B >Q QEBF(
>JLOQFWBA S>IRB )K QEFP @E>0Q !35 OBMOBPBKQP >JLOQFWBA 3Q>0Q 5M #LPQ !., OBMOBPE
>JLOQFWBA .L ,L>A #LPQ 0IB>PB OBCBO QL 3B@QFLK  CLO ELT QEB >JLOQFW>QFLK MOL@BPP :
QL QEB 3Q>0Q 5M >KA .L ,L>A @LPQP

2.7.4 Determination of Energy Offers for Generation Resources with offers greater

than $2,000/MWh

'BKBO>QFLK OBPLRO@BP TFQE @LPQ ?>PBA )K@OBJBKQ>| %KBODV /CCBOP FK BU@BPP LC -7
AFPM>Q@EBA FK B@LKLJF@ JBOFQ LOABO ?RQ >0OB @>MMBA >Q -7E CLO QEB MROMLPBP LC
@>1@RI>QFKD ,-0

2.7.5 Determination of Energy Offers for Composite Energy Offers Greater than

$2,000/MWh

7EBK > &>PQ 3Q>0Q @>M>?1B DBKBO>QFLK OBPLRO@B PR?JFQP > #LIJMLPFQB %KBODV /CCBO TF
J>UFJRJ PBDJBKQ QE>Q BU@BBAP  -7E QEB @LJMLKBKQP QE>Q J>HB RM QEB LCCBO >0OB
SBOFCFBA CLO OB>PLK>?IBKBPP >P ABP@OF?BA FK 3B@QFLK LC QEFP ->KR>| ">PBA LK QEB (

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



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

LC QEB OB>PLK>?IBKBPP SBOFCF@>QFLK >AGRPQJBKQP >0OB J>AB QL BKPROB QEB OBPRIQFKD #
%KBODV /CCBO FP KL DOB>QBO QE>K  -7E >P ABP@OF?BA FK QEB 0* /MBO>QFKD !DOBBJBKQ
3@EBARIB 3B@QFLK

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

Scenario = Submitted Submitted Reasonability Test Results Composition of Adjustment and/or
Composite = Incremental Composite Offer Capping

Energy Energy Offer '
Offer at ("IEQ")
EcoMax
{$/MWh) | I
1 = $2,000 < $1,000 Pass Fail IEO + ASU + 1) IEO + ASU or
adjustment 2) If Incremental + ASU = $1,000, cap at $1,000;
(If needed) Add ANL to cap at $1000, if needed
3) If Incremental + ASU = $2,000, cap at $2,000;
Adjust down ASU to cap offer at $2000
2 > 2000 =%$1,000 Fail Pass IEQ + ANL + 1) IEO + ANL or
adjustment 2) If Incremental + ANL = $1,000, cap at $1,000,
(If needed) Add ANL to cap at $1000, if needed
3) If Incremental + ANL > $2 000, cap at $2,000;
Adjust down ANL to cap offer at $2000

Submitted Start- | Submitted Energy Offer-

Up Cost No-load Cost

3 > $2,000 = $1,000 Fail Fail IEO + adjustment  Cap Composite Energy Offer at $1,000; first
(If needed) include ANL up to submitted No-load Cost and if
needed, include ASU until Composite Energy
Offer = $1,000
4 = $,2000 =%$1,000 Pass Pass IEQO + ASU + ANL  Cap Composite Energy Offer at $2,000; adjust

down ASU first to zero, ANL, until Composite
Energy Offer equals $2,000.

5 = $2,000 =$1,000 Pass Pass IEQ + ASU + ANL  If IEO+SU+NL is greater than $2000, Cap
Composite Energy Offer at $2,000; adjust down
ASU first to zero, then ANL down to zero, until
Composite Energy Offer equals $2,000.

6 = $2,000 =$1,000 Pass Fail IEQ + ASU Exclude ANL from Compaosite Energy Offer, if
resultant Composite Energy Offer = $2,000 then

cap Composite Energy Offer at $2,000 by
adjusting Start-Up Cost

7 = $2,000 =$1,000 Fail Pass IEQ + ANL Exclude ASU from Composite Energy Offer, if
resultant Composite Energy Offer > $2,000 then

cap Composite Energy Offer at $2,000 by
adjusting No-load Cost

8 > $2.000 =$1,000 Fail Fail IEO Exclude ASU and ANL from Offer, Composite
Energy Offer = IEO, since IEO above $1,000

4EB 3Q>0Q 5M #LPQ >KA .L ,L>A #LPQ FK@IRABA FK > #LIJMLPFQB %KBODV /CCBO TFII ?B >Q QEBF(
>JLOQFWBA S>IRB )K QEFP @E>0Q 35 OBMOBPBKQP >JLOQFWBA 3Q>0Q 5M #LPQ !., OBMOBPE
>JLOQFWBA .L ,L>A #LPQ 0IB>PB OBCBO QL 3B@QFLK  CLO ELT QEB >JLOQFW>QFLK MOL@BPP :
QL QEB 3Q>0Q 5M >KA .L ,L>A @LPQP

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



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

2.8 The Calculation of Locational Marginal Prices (LMPs) During
Emergency Procedures

)K LOABO QL MOLMBOIV @>I@RI>QB ,-0P AROFKD %JBODBK@V 00OL@BAROBP 0*- MBOCLOJP QEB
CRK@QFLKP QL BKPROB QE>Q ABMILVBA LO MRO@E>PBA BJBODBK@V @>M>@FQV FP BIFDF?IB G
TFQEFK 0*-

Pre-Emergency and Emergency Demand Response

\ 00OB %JBODBK@V LO %JBODBK@V $BJ>KA 2BPMLKPB >0B ABMILVBA ?V IB>A QFJB ?V MOLAR(
>KA LO ?V QO>KPJFPPFLK WLKB LO QO>KPJFPPFLK PR?WLKB

\ 0* AFPM>Q@EBP QEB OBPLRO@BP LC >Il 00B %JBODBK@V LO %JBODBK@V ,L>A 2BPMLKPB
00LDO>J M>OQF@FM>KQP KLQ >I0B>AV AFPM>Q@EBA RKABO QEB %@LKLIF@ ,L>A 2BPMLKI
00LDO>J ?>PBA LK QEB >S>FI>?FIFQV IL@>QFLK AFPM>Q@E MOF@B >KA LO NR>KQFQV LC I
OBAR@QFLK KBBABA PR?GB@Q QL QO>KPJFPPFLK @LKPQO>FKQP FK QEB 0*- 2BDFLK

\ 4L DFSB 0* AFPM>Q@EBOP QEB CIBUF?FIFQV QL >AAOBPP OBIF>?FIFQV @LK@BOKP FK QEB .
>KA QFJBIV J>KKBO >KA FKSLHB QEB OBPLRO@BP QE>Q LCCBO QEB JLPQ >PPRO>K@B LC BC
OBIFBC LC BJBODBK@V @LKAFQFLKP QEB AFPM>Q@E LC $BJ>KA 2BPLRO@BP J>V KLQ ?B PL
?>PBA LK QEB IB>PQ @LPQ OBPLRO@BP PFK@B PR@E AFPM>Q@E PE>Il ?B ?>PBA KLQ LKIV LI
2RQ >IPL LK >S>FI>?FIFQV IL@>QFLK >KA LO NR>KQFQV LC JBD>T>QQP LC IL>A LO IL>A OBAR(
KBBABA

g 2BPLRO@BP FK QEB &RII 00LDO>J IMQFLK >KA %KBODV /KIV /IMQFLK FK QEB 00B %JBODB
LO %JBODBK@V ,L>A 2BPMLKPB 00LDO>J >0OB BIFDF?IB QL PBQ QEB 2B>| QFJB ,-0 TEBK
0*- E>P AFPM>Q@EBA QEB OBPLRO@BP >KA PR@E OBPLRO@BP >0OB OBNRFOBA QL OBA
ABJ>KA FK QEB 0*- 2BDFLK

g 0*- QOB>QP 00B %JBODBK@V >KA %JBODBK@V $BJ>KA 2BPMLKPB PFJFI>O QL >
AFPM>Q@E>?1B DBKBO>QLO CLO QEB MROMLPB LC ABQBOJFKFKD TEBQEBO FQ FP J>0OD

\ 0* RPBP LMBO>QFLK>| A>Q> PR?JFQQBA ?V #30P QL ABQBOJFKB QEB >S>FI>?FIFQV >KA >@Q!
OBPMLKPB LC 00B %JBODBK@V >KA %JBODBK@V ,L>A 2BPMLKPB

Maximum Emergency Generation

\ 'BKBO>QLOP TEL E>SB ABPFDK>QBA >I1 LO MLOQFLKP LC QEB LRQMRQ LC QEBFO RKFQ >P J>l
BJBODBK@V >0OB BIFDF?IB QL PBQ MOF@B

\ ->U BJBODBK@V LRQMRQ FP LKIV BIFDF?IB QL PBQ ,-0 FC 0*- /MBO>QLOP E>SB IL>ABA ->UFJRJ
%JBODBK@V 'BKBO>QFLK

Emergency Purchases

\ 0* >IILTP BJBODBK@V MRO@E>PB QO>KP>@QFLKP QL PBQ ,-0 QL QEB BUQBKQ QEBV >OB OB
@IB>0 QEB %KBODV >KA 2BPBOSB ->OHBQP

\ %JBODBK@V ORO@E>PBP >0OB QOB>QBA PFJFI>0 QL QEB AFPM>Q@E>?IB DBKBO>QLO CLO Q
ABQBOJFKFKD TEBQEBO QEBV >OB J>ODFK>| LO KLQ

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



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

\ )C ABQBOJFKBA QL ?B J>ODFK>| >K %JBODBK@V ORO@E>PB PBQP MOF@B >Q QEB IBPPBO LC
MOF@B LO QEB >MMIF@>?I1B LCCBO @>M PQ>QBA FK 3BB@QFLK  LC QEFP ->KR>|

)K QEB BSBKQ QE>Q 0*- FKFQF>QBP > SLIQ>DB OBAR@QFLK LO J>KR>I IL>A ARIM QL J>FKQ>FK PV}
OBIF>?FIFQV

\ 11l 2BPBOSB #IB>OFKD 00F@BP FK QEB OBDFLK TEBOB QEB SLIQ>DB OBAR@QFLK >KA LO J>KF
ARJM TBOB FKFQF>QBA >0B PBQ @LKPFPQBKQ TFQE > PELOQ>DB LC QEB CFOPQ PQBM LK Q|
@ROSB

g 3VK@EOLKFWBA 2BPBOSB #/B>OFKD 00F@B 3VK@EOLKFWBA 2BPBOSB 0BK>IQV &>@QL
0OFJ>0V 2BPBOSB 0BK>IQV & @QLO  JFKRQB 2BPBOSB 0BK>IQV &>@QLO @>MMBA >Q
0BK>IQV &>@QLO

g .LK 3VK@EOLKFWBA 2BPBOSB #/B>OFKD 00OF@B 0OFJ>OV 2BPBOSB 0BK>IQV &>@QLO
JFKRQB 2BPBOSB 0BK>IQV &@QLO @>MMBA>Q  0BK>IQV & @QLO

g 3B@LKA>0V 2BPBOSB #IB>OFKD OOF@B -FKRQB 2BPBOSB 0BK>IQV &>@QLO

4EB ,-OP >KA 2BPBOSB #IB>OFKD 00F@BP FK QEB IL@>QFLK QE>Q QEB SLIQ>DB OBAR@QFLK >KA |
IL>A ARIM T>P FKFQF>QBA >0OB @>|@RI>QBA @LKPFPQBKQ TFQE >Il OBPBOSB MOLAR@QP FK QE:
PELOQ RKQFI PR@E BJBODBK@V @LKAFQFLKP >0B QBOJFK>QBA >P ABCFKBA FK 0*- ->KR>l  %JB
/MBO>QFLKP

3ELOQ>DB MOF@FKD FP QBOJFK>QBA FK > 2BPBOSB :LKB LO 2BPBOSB 3R? :LKB TEBK ABJ>KA >KA
2BPBOSB 2BNRFOBJBKQP @>K ?B CRIIV P>QFPCFBA TFQE DBKBO>QFLK >KA $BJ>KA 2BPLRO@BP :
6LIQ>DB 2BAR@QFLK !@QFLK >KA LO ->KR>I ,L>A $RIM |@QFLK Q>HBK CLO QE>Q 2BPBOSB :LKB LC
2BPBOSB 3R? :LKB FP QBOJFK>QBA >P ABQBOJFKBA ?V QEB ,L@>QFLK>| 00OF@FKD #>I@RI>QLO

2.9 Shortage Pricing

)C AROFKD QEB BUB@RQFLK LC QEB MOF@FKD ORK QEB ,L@>QFLK>l 00F@FKD #>|@RI>QLO ABQ
2BPBOSB 3ELOQ>DB BUFPQP >P CROQEBO ABP@OF?BA FK 3B@QFLKP >KA LC QEFP ->KR>|

PE>Il ABBJ QEB FKQBOS>| QL ?B FK > 2BPBOSB 3ELOQ>DB 0*- PE>Il FIMIBJBKQ PELOQ>DB MOF@F}
QEOLRDE QEB FK@IRPFLK LC QEB >MMIF@>?IB 2BPBOSB 0BK>IQV &>@QLOP FK QEB 2B>I QFJB ,-0
OBPBOSB MOF@FKD @>I@RI>QFLKP

3ELOQ>DB MOF@FKD PE>Il BUFPQ RKQFI QEB ,L@>QFLK>I 00OF@FKD #>I@RI>QLO ABQBOJFKBP QE
2BPBOSB 2BNRFOBJBKQP @>K ?B JBQ >KA KL 6LIQ>DB 2BAR@QFLK !@QFLK LO ->KR>| ,L>A $RIM
I@QFLK FP PQFII FK BCCB@Q

)C > 2BPBOSB 3ELOQ>DB BUFPQP >KA @>KKLQ ?B >@@RO>QBIV CLOB@>PQBA ?V 0*- ARB QL > QB
MOL?IBJ TFQE LO J>ICRK@QFLK LC QEB 24 3#%$ >KA LO ,0# PLCQT>0OB MOLDO>JP FK@IRAFKD ?R(
IFJFQBA QL MOLDO>J C>FIROBP LO A>Q> FKMRQ C>FIROBP 0*- RQFIFWBP QEB ?BPQ >S>FI>?IB >IQ
PLRO@BP QL ABQBOJFKB FC > 2BPBOSB :LKB LO 2BPBOSB 3R? :LKB FP BUMBOFBK@FKD > 2BPBOS
3ELOQ>DB

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



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

I PELOQ>DBP L?PBOSBA FK QEB ,0# MOF@FKD ORK TFII ?B MOLSFABA QL PBQQIBJBKQP CLO ?FIIF
MROMLPBP

4EB J>UFJRJ BKBODV @LJMLKBKQ LC ,-0 >@EFBS>?IB AROFKD > 2BPBOSB 3ELOQ>DB FP QEB
-7E BKBODV LCCBO @>M MIRP -7TE QTL QFJBP QEB 0BK>IQV &>@QLOP COLJ QEB CFOPQ PQBM
QEB ABJ>KA @ROSBP

2.9.1 Calculation of Shortage Pricing LMPs

7EBK 0*- ABQBOJFKBP SF> QEB ,0# 0OOF@FKD ORK QE>Q QEBOB >0OB KLQ BKLRDE 2BPBOSBP QL JI
2BPBOSB 2BNRFOBJBKQP >Q > MOF@B IBPP QE>K LO BNR>I QL QEB >PPL@F>QBA MBK>IQV C>@OQI
2BPBOSB 3ELOQ>DB QEB MBK>IQV C>@QLO P CLO QEB ABCF@FBKQ OBPBOSB MOLAR@Q P >0OB
ABQBOJFK>QFLK LC ,-OP FK QEB OBDFLK TEBOB QEB PELOQ>DB L@ @ROOBA

\ 4EB JBQELALILDV CLO @>I@RI>QFKD ,-OP FP @LKPFPQBKQ AROFKD MBOFLAP LC >ABNR>QB 2
>KA AROFKD 2BPBOSB 3ELOQ>DBP

\ 7EBK 2BPBOSB 2BNRFOBJBKQP @>K ?B JBQ >Q > MOF@B IBPP QE>K LO BNR>| QL QEB ABCFKE
MBK>IQV C>@QLOP QEB MBK>IQV C>@QLOP AL KLQ FIM>@Q QEB @>I@RI>QFLK LC ,-OP

\ 7EBK >KV 2BPBOSB 2BNRFOBJBKQ @>KKLQ ?B JBQ >Q > MOF@B IBPP QE>K LO BNR>| QL QEB /
MBK>IQV C>@QLO QEB >MMIF@>?IB MBK>IQV C>@QLO P FP RPBA FK QEB ABQBOJFK>QFLK L

\ 4EB J>UFJRJ ,-0 >@EFBS>?IB AROFKD > 2BPBOSB 3ELOQ>DB FP QEB  -7E BKBODV LCCBO
@>M MIRP  -7E QTL QFJBP QEB 2BPBOSB 0BK>IQV &>@QLO COLJ QEB CFOPQ PQBM LK QEE
ABJ>KA @ROSBP MIRP LO JFKRP @LKDBPQFLK >KA J>ODFK>! ILPP FIM>@QP

Il ,-OP @>1@RI>QBA AROFKD > 2BPBOSB 3ELOQ>DB >0OB ?>PBA LK QEB ,0# MOF@FKD ORK

2.10 PIJM Real-time Price Verification Procedure

$ROFKD >KA >CQBO B>@E /MBO>QFKD $>V 0* OBSFBTP >II LC QEB CFSB  JFKRQB ,L@>QFLK>| ->(
0OF@BP ,-0P >KA IK@FII>OV 3BOSF@B ->OHBQ #IB>OFKD 00F@BP -#0P MOFLO QL CFK>IFWFKD
>KA -#0P CLO MLPQFKD >KA RPB FK PBQQIBJBKQP 4EB L?GB@QFSB LC MOF@B SBOFCF@>QFLK F
MOF@BP OBCIB@Q ELT QEB PVPQBJ T>P AFPM>Q@EBA )C QEBOB >0OB >KV FKPQ>K@BP TEBOB Q|
JFKRQB MOF@B FKQBOS>IP AL KLQ OBCIB@Q QEB AFPM>Q@E LC QEB PVPQBJ TFQE FK@LOOB@X(
JFKRQB ,-0P >KA LO -#0P 0*- @LOOB@QP QELPB CFSB JFKRQB FKQBOS>IP AROFKD QEB 00F@B
6BOFCF@>QFLK 00L@BAROB )K QEB BSBKQ LC > A>Q> FKMRQ C>FIROB MOLDO>J C>FIROB A>Q>
AFP@OBM>K@V LO ILDDFKD BOOLO @LOOB@QFSB >@QFLKP J>V ?B Q>HBK QL BKPROB QE>Q QE
QFJB ,-0P >KA -#0P >OB >P OB>PLK>?IV >@@RO>QB >KA OBCIB@Q QEB AFPM>Q@E LC QEB PVPQB.
>MMOLMOF>QB 'AAFQFLK>| ABQ>FIP ABP@OF?FKD P@BK>OFLP FK TEF@E ,-OP >KA -#0P J>V ?B
OB@>I@RI>QBA >OB IFPQBA ?BILT

\ $>Q>)KMRQ &>FIROBP " ->V L@@RO TEBK QBIB@LJIRKF@>QFLK MOL?IBJP BUFPQ BFQEBO Fk
LK QEB 0*- KBQTLOH LO LK QEB A>Q> M>QEP ?BQTBBK 0*- >KA 0*- JBJ?BOP )C QEB C>FIROB
L@@ROP LK QEB 0*- KBQTLOH 0*- Q>HBP >Il MLPPF?IB PQBMP QL OB@LSBO QEB LOFDFK>| A>
RPB FK ,-0 >KA -#0 @>I@RI>QFLK OBORKP %U>JMIBP LC A>Q> FKMRQ C>FIROBP FK@IRAB ?R(
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0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
3B@QFLK /SBOSFBT LC QEB 0*- %KBODV ->OHBQP

KLQ IFJFQBA QL PQ>IB LCCBO A>Q> PQ>IB AFPM>Q@E ORKP "RPFKBPP 3BOSF@B 00L@BPP
C>FIROBP >KA PQ>IB %-3 A>Q>

\ 00LDO>J &>FIROBP )K QEB BSBKQ LC > MOLDO>J C>FIROB 0*- CFOPQ >QQBJIMQP QL @LOOB(
OB>PLK CLO QEB C>FIROB >KA OB@>I@RI>QBP ,-OP >KA -#0P CLO QEB >CCB@QBA FKQBOS>IF
>QQBJIMQ C>FIP QL OB@LSBO QEB LOFDFK>I A>Q> 0*- RQFIFWBP A>Q> COLJ QEB ?BPQ >S>FI:
A>Q> PLRO@BP FK@IRAFKD ?RQ KLQ IFJFQBA QL ?>@HRM PVPQBJP AFPM>Q@EBO ILDP O>
A>Q> >KA JBJ?BO @LIM>KV A>Q> PLRO@BP )K QEB BSBKQ LC >K FK>?FIFQV QL @LOOB@Q Q
0*- RPBP A>Q> COLJ > KBFDE?LOFKD FKQBOS>I >KA OB@>I@RI>QBP ,-0P >KA -#0P CLO QEB
>CCB@QBA FKQBO&3MIBP LC MOLDO>J C>FIROBP FK@IRAB ?RQ >OB KLQ IFJFQBA QL 3Q>C
%PQFJ>QLO C>FIROB 243#%$ C>FIROB LO ,0# C>FIROB

\ ,LDDFKD %OOLOP 40>KPJFPPFLK #LKPQO>FKQ ILDDFKD >KA OBPLRO@B ILDDFKD BOOLOP ¢
MOF@FKD 4EB OBCBOBK@B CLO ILDDFKD QFJBP FP QEB QO>KPJFPPFLK AFPM>Q@EBO J>KR
BSBKQ LC > ILDDFKD BOOLO ,-0P LO -#0P >0OB OB@>I@RI>QBA >P LRQIFKBA ?BILT

g 40>KPJFPPFLK @LKPQO>FKQ LO OBPLRO@B ILDP BKQBOBA LO OBJLSBA TFQE > ABI>V L(
CLRO ,0# FKQBOS>IP " .L OB@>I@RI>QFLK LC ,-0P >KA -#0P FP OBNRFOBA

g 40>KPJFPPFLK @LKPQO>FKQ LO OBPLRO@B ILDP BKQBOBA LO OBJLSBA TFQE > ABI>V LC
FKQBOS>IP LO JLOB " 0*- @LOOB@QP QEB @LKPQO>FKQ >KA LO OBPLRO@B A>Q> >KA Of
-0 >KA -#0P

g 40>KPJFPPFLK @LKPQO>FKQ LO OBPLRO@B ILDP BKQBOBA FK@LOOB@QIV " 0*- @LOOB:«
@LKPQO>FKQ >KA LO OBPLRO@B A>Q> >KA OB@>I@RI>QBP ,-0P >KA -#0P

\ $>Q>)KMRQ %OOLOP " $>Q> FKMRQ BOOLOP @>K L@@RO TEBK >MMIF@>QFLKP LO MOL@BP
LC QEB ,-0 >KA -#0 @>I@RI>QFLK @LIMIBQB PR@@BPPCRIIV ?2RQ MOLAR@B BOOLKBLRP OBP!
4EBPB BOOLOP J>V FK@IRAB ?RQ >OB KLQ IFJFQBA QL BOOLOP TFQE QEB %KBODV ->K>DBJE
3VPQBJ %-3 FKMRQP PR@E >P AFPQOF?RQFLK C>@QLOP >KA ILPP PBKPFQFSFQV C>@QLOFP
JLABIFKD BOOLOP QE>Q OBPRIQ FK MOF@FKD QE>Q FP FK@LKPFPQBKQ TFQE QEB T>V 0*- L
J>K>DFKD > @LKPQO>FKQ RKFKQBKQFLK>I >MMOLS>I LC QEB 24 3#%$ @>PB CLO TEF@E QEE
@>PB ORKP >KA MOLAR@BP ,-OP >KA -#0P >KA 2BDRI>QFLK 0BOCLOJ>K@B 3@LOB #>|@RI>QF
%KDFKB 03#% OBI>QBA BOOLOP )K QEB BSBKQ LC > A>Q> FKMRQ BOOLO ,-OP >KA -#0P >OB
OB@>I@RI>QBA >P LRQIFKBA ?BILT

g )C 0*- ABQBOJFKBP %-3 A>Q> PR@E >P AFPQOF?RQFLK C>@QLOP LO ILPP PBKPFQFSFQ\
BOOLKBLRP PR@E A>Q> FP OBMI>@BA TFQE QE>Q COLJ > PROOLRKAFKD FKQBOS>| >KA
-#0P >OB OB@>I@RI>QBA LO QEB ,-0P >KA -#0P LC QEB FIM>@QBA MKLABP >0B OBMI>@!
TFQE QELPB COLJ BIB@QOF@>I1V BNRFS>IBKQ MKLABP TEBK QEB KRJ?BO LC MKLABP FJ
FP IFJFQBA

g )C JLABIBA @LKPQO>FKQP FK QEB RMPQOB>J >MMIF@>QFLKP >0B FK@LKPFPQBKQ TFQI
LMBO>QLOP >0OB J>K>DFKD QEB @LKPQO>FKQ 0* @LOOB@QP QEB JLABIFKD LC QEB @l
QEB ,0# @>PB FKMRQP >KA OB@>I@RI>QBP QEB ,-0P >KA -#0P

g )C >K BOOLKBLRPIV >MMOLSBA 24 3#%$ @>PB FP QEB ?>PFP LC >K ,0# @>PB QE>Q MOLAF
,-OP >KA -#0P 0*- OB@>I@RI>QBP ,-0P >KA -#0P RPFKD QEB I>PQ S>IFA >MMOLSBA 24
3#%$ @>PB
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0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
3B@QFLK /SBOSFBT LC QEB 0*- %KBODV ->OHBQP

g )C PQ>IB LO JFPPFKD OBDRI>QFLK JFIB>DB LO LQEBO IK@FII>0V 3BOSF@B OBI>QBA A>Q:
ABQB@QBA 0* OB@>I@RI>QBP ,-OP >KA -#0P LC QEB >CCB@QBA FKQBOS>IP

\ )K QEB BSBKQ QEB 24 3#%$ >MMIF@>QFLK FP RK>S>FI>?IB LO AFPM>Q@EBOP >0B RK>?IB QL
QEB PVPQBJ ?V >MMOLSFKD KBT 24 3#%$ @>PBP AFPM>Q@E J>V DL a/&& 3#%$b $ROFKD QEE
a/&& 3#%$b MBOFLA AFPM>Q@E TFII RPB QEB %-3 PVPQBJ QL J>K>DB 1#% >KA J>KR>IIV
@LKQOLI >KV QO>KPJFPPFLK @LKPQO>FKQP $ROFKD QEB a/&& 3#%$b MBOFLA ,-OP TFIl ?B
@>I@RI>QBA RPFKD QEB I>PQ S>IFA >MMOLSBA 24 3#%$ @>PB MOFLO QL QEB PQ>0Q LC QEB
3#%$b MBOFLA 3ELRIA QEB a/&& 3#%$b MBOFLA BUQBKA ?BVLKA QTL CRII ELROP QEB ,-OP
J>V ?B CROQEBO JLAFCFBA QL OBCIB@Q PVPQBJ @LKAFQFLKP IAAFQFLK>IIV ,0# @>PBP J>V
>AGRPQBA QL OBCIB@Q PVPQBJ @LKAFQFLKP FK ,-OP >KA -#0P FK@IRAFKD ?RQ KLQ IFJFQB/
2BPBOSB 3ELOQ>DB 6LIQ>DB 2BAR@QFLK >KA ->KR>I ,L>A $RIM >@QFLKP AROFKD a/&8& 3#%
MBOFLAP

2.11 Price-Bounding Violations

ICQBO B>@E CFSB  JFKRQB FQBO>QFLK LC QEB ,0# > PBQ LC S>IFA>QFLK @EB@HP >OB >MMIFB,
OBPRIQFKD ,-0P >KA >K@FII>0V PBOSF@B @IB>0OFKD MOF@BP 4EBPB S>IFA>QFLK @EB@HP FK@
IFJFQBA QL @OFQBOF> PR@E >P J>UFJRJ >KA JFKFJRJ ,-0 IBSBI J>UFJRJ >KA JFKFJRJ >K@FII>0V
PBOSF@B @IB>OFKD MOF@B IBSBI >KA QEB @LKPFPQBK@V LC QEB MOF@FKD OBPRIQP TFQE QF
)C >KV LC QEBPB S>IFA>QFLK @EB@HP C>FI QEB CFSB  JFKRQB ,-OP >KA LO >K@FII>0V PBOSF@
MOF@BP TFIl @LKQFKRB QL ?B MR?IFPEBA ELTBSBO QEB PLIRQFLK CLO QEB DFSBK FKQBOS>| TF
>P > 0OF@B "LRKAFKD 6FLI>QFLK FKQBOS>I

4EB L@@ROOBK@B LC > 00F@B "LRKAFKD 6FLI>QFLK ALBP KLQ JB>K QE>Q QEB LOFDFK>IIV MLPQ
>OB KLQ @LOOB@Q LO QE>Q QEBV >0B KLQ RPBA FK QEB PBQQIBJBKQ LC QEB J>OHBQ )Q FP >K
MOL@BPP FIMIBIBKQBA ?V 0*- QL KLQFCV QEB MR?IF@>QFLK LC J>OHBQ @IB>OFKD MOF@BP >OF
E>SB >K FPPRB )C > 00F@B "LRKAFKD 6FLI>QFLK L@@ROP 0*- ->OHBQ /MBO>QFLKP MBOPLKKBI >
KLQFCFBA ?V QEB ,0# PVPQBJ FJJBAF>QBIV &LIILTFKD QEB KLQFCF@>QFLK QEB ->OHBQ /MBO>Q!
AF>DKLPB QEB @>RPB LC QEB SFLI>QFLK )C QEB PLIRQFLK FP CLRKA QL ?B >@@RO>QB QEB CFS
MOF@BP >0B IBCQ >P FP >KA QEB S>IFA>QFLK @EB@HP >0OB >AGRPQBA QL OBIB>PB PR?PBNRBK
FKCLOJ>QFLK )C QEB MOF@BP >OB CLRKA QL ?B FK>@@R0O>QB QEBV >0OB OBSFPBA FK >@@LOA
0*- 2B>| QFJB ,L@>QFLK>I ->ODFK>| 00F@B 6BOFCF@>QFLK 00L@BAROB >P ABP@OF?BA FK 3B@Q
QEFP ->KR>|

2.12 Section Retired

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

2.14 Balancing Openmting Reserve Cost Analysis

3BB 3B@QFLK a/MBO>QFKD 2BPBOSB !@@LRKQFKD /SBOSFBTb LC 0*- ->KR>l  /MBO>QFKD
IDOBBJBKQ !@@LRKQFKD CLO > ABQ>FIBA ABP@OFMQFLK LC /MBO>QFKD 2BPBOSB >@ @LRKQFKI
@OBAFQP

4EB LCCBOBA MOF@B CLO MLLI P@EBARIBA OBPLRO@BP TFII ?B @>MMBA CLO QEB BKQFOB /MBO
QEB BSBKQ BFQEBO LC QEB CLIILTFKD @LKAFQFLKP BUFPQ

\ 4EB DBKBO>QFLK OBPLRO@B FP FABKQFCFBA FK QEB $>V >EB>A P@EBARIB QL ?B AFPM>Q@
B@LKLIF@ JBOFQ LOABO QL @LKQOLI >K FABKQFCFBA QO>KPJFPPFLK @LKPQO>FKQ

\ 4EB DBKBO>QFLK OBPLRO@B FP AFPM>Q@EBA QL MOLSFAB NRF@H PQ>0Q OBPBOSB CLO O

)K QEB BSBKQ LKB LC QEB >?LSB @LKAFQFLKP BUFPQP QEB LCCBO MOF@BP TFIl 7B @>MMBA >Q
CLIILTFKD QEOBB IBSBIP >P PMB@FCFBA FK >AS>K@B ?V QEB OBPLRO@B LTKBO

\ 4EB TBFDEQBA >SBO>DB 2B>| QFJB ,L@>QFLK>| ->ODFK>| 00F@B >Q QEB DBKBO>QFLK ?RP AF
ELROP LSBO QEB M>PQ PFU JLKQEP FK TEF@E QEB OBPLRO@B T>P AFPM>Q@EBA FK B@Lk
LOABO >?LSB JFKFJRJ

\ 4EB FK@OBJBKQ>I LMBO>QFKD @LPQ LC QEB DBKBO>QFLK OBPLRO@B >P ABQBOJFKBA ?V O
#LPQ $BSBILMJBKQ 'RFABIFKBP MIRP QEB IBPPBO LC > >AABO LO

\ 1K >JLRKQ KBDLQF>QBA ?BQTBBK 0*- >KA QEB ->OHBQ 3BIIBO FK QEB BSBKQ QEB DBKBO>QFL|
OBPLRO@B @>KKLQ OB@LSBO @LPQP TFQE BFQEBO LC QEB CFOPQ QTL JBQELAP >?LSB

)K LOABO QL ABQBOJFKB QEB OB>PLK TEV QEB /MBO>QFKD 2BPBOSB @OBAFQ E>P ?BBK B>OKBA
@E>ODBP OBI>QBA @>K ?B MOLMBOIV >IIL@>QBA 0*- @LKAR@QP > ">I>K@FKD /MBO>QFKD 2BPBC(
IK>IVPFP "/2#!

4EB MROMLPB LC QEB "/2# FP QL PBM>0>QB QELPB ">I>K@FKD /MBO>QFKD 2BPBOSB @E>ODBP Q
>IIL@>QBA QL ABSF>QFLKP ?BQTBBK $>V >EB>A P@EBARIBP >KA 2B>| QFJB NR>KQFQFBP COLJ QE
PELRIA ?B >lIL@>QBA QL 2B>I QFJB IL>A >KA BUMLOQP 4EB HBV C>@QLO FK PBM>0>QFKD QEB >II
QEB ABQBOJFK>QFLK LC QEB M>0QF@RI>0 RKFQP ?V TEF@E ">I>K@FKD /MBO>QFKD 2BPBOSB #C
B>OKBA >KA QEB RKFQP CLO TEF@E QELPB @OBAFQP PELRIA ?B >IIL@>QBA QL ABSF>QFLKP >P L
QELPB RKFQP CLO TEF@E QELPB @OBAFQP PELRIA ?B >IIL@>QBA QL IL>A >KA BUMLOQP 4EFP @L
ABQBOJFK>QFLK TFIl L@@RO FK QTL PQ>DBP QELPB RKFQP @>IIBA LK AROFKD QEB 2BIF>?FIFQV
QELPB RKFQP @>IIBA LK QL LMBO>QB AROFKD QEB /MBO>QFKD $>V )K ?LQE @>PBP QEB CLIILTFK
>MMIFBA QL PR@E RKFQP QL ABQBOJFKB QEB OB>PLK ">I>K@FKD /MBO>QFKD 2BPBOSB @OBAFQ
B>OKBA

&LO OBPLRO@BP P@EBARIBA ?V 0*- AROFKD FQP 2BIF>?FIFQV IK>IVPFP CLO >K /MBO>QFKD $>V Q
>PPL@F>QBA ">I>K@FKD /MBO>QFKD 2BPBOSB @E>ODBP >0OB >lIL@>QBA ?>PBA LK QEB OB>PLK C
OBPLRO@B T>P P@EBARIBA

\ )C QEB OBPLRO@B FP @LJIFQQBA QL LMBO>QB FK 2B>I QFJB QL >RDJBKQ QEB MEVPF@>| OB
@LJIJFQQBA FK QEB $>V >EB>A %KBODV ->OHBQ QL JBBQ QEB CLOB@>PQBA 2B>| QFJB IL>A M

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



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

/IMBO>QFKD 2BPBOSB 2BNRFOBJBKQ QEBK FK PR@QE @>PBP ">I>K@FKD /MBO>QFKD 2BPBOS
@E>ODBP TFII ?B >IIL@>QBA QL 2B>| QFJB ABSF>QFLKP COLJ $>V >EB>A P@EBARIBP

\ )CELTBSBO > OBPLRO@B FP P@EBARIBA ?V 0% AROFKD FQP 2BIF>?FIFQV IK>IVPFP KLQ QL >
>KQF@FM>QBA ABSF>QFLKP ?BQTBBK $>V >EB>A P@EBARIBP >KA 2B>| QFJB @LKAFQFLKP ?F
QL MOLSFAB >AAFQFLK>| OBIF>?FIFQV J>ODFK ">I>K@FKD /MBO>QFKD 2BPBOSB @E>ODBP Ji
>IIL@>QBA QL 2B>| QFJB IL>A MIRP BUMLOQP

&LO OBPLRO@BP @>IIBA LK ?V 0*- QL LMBO>QB AROFKD QEB /MBO>QFKD $>V QEB >PPL@F>QBA"
/MBO>QFKD 2BPBOSB @E>ODBP >0OB >IIL@>QBA ?>PBA LK QEB OB>PLK QEB OBPLRO@B T>P P@EF

\ ">I>K@FKD /MBO>QFKD 2BPBOSB @OBAFQP B>OKBA ?V RKFQP @>IIBA LK ?V 0*- QL LMBO>QB /
QEB /MBO>QFKD $>V CLO TEF@E QEB ,-0 >Q QEB RKFQdP ?RP ALBP KLQ JBBQ LO BU@BBA QEI
>SMMIF@>?IB LCCBO @LPQ LO MOF@B CLO >Q IB>PQ CLRO CFSB JFKRQB FKQBOS>IP LC
@IL@H ELRO AROFKD TEF@E QEB RKFQ T>P ORKKFKD >Q 0*-dP AFOB@QFLK TFII ?B >IIL@>QB
QL O>QFL PE>OB LC IL>A MIRP BUMLOQP

\ ">I>K@FKD /MBO>QFKD 2BPBOSB @OBAFQP B>OKBA ?V >Il LQEBO RKFQP LMBO>QFKD >Q 0*-d|
FK 2B>l QFJB TFII ?B >IIL@>QBA >@@LOAFKD QL ABSF>QFLKP ?BQTBBK $>V >EB>A P@EBARIB
2B>| QFJB NR>KQFQFBP 4EB ILDF@ ?BEFKA QEFP AFPQFK@QFLK FP QE>Q RKFQP @>IIBA LK
TEF@E ,-0 BU@BBAP QEBFO LCCBO CLO > PFDKFCF@>KQ KRJ?BO LC FKQBOS>IP TEFIB QEBV
>OB KB@BPP>0V QL JBBQ IL>A OBNRFOBJBKQP OBPMB@QFKD >@QFSB QO>KPJFPPFLK @LKI

\ 5KFQP @>IIBA LK >Q 0*- P AFOB@QFLK FK 2B>I QFJB FK LOABO QL J>FKQ>FK OBIF>?FIFQV >P L
?BFKD KBBABA QL >@@LRKQ CLO AFCCBOBK@BP ?BQTBBK $>V >EB>A P@EBARIBP >KA 2B>| (
PVPQBJ @LKAFQFLKP >KA QEB 2B>| QFJB ,-0 ALBP KLQ BU@BBA QEB RKFQ P LCCBO

\ 0*- CROQEBO @LIIB@QP ">I>K@FKD /MBO>QFKD 2BPBOSB @OBAFQP QE>Q >0B >@@ORBA QL
LMBO>QFKD QL J>K>DB IL@>I QO>KPJFPPFLK @LKPQO>FKQP )K LOABO QL >MMOLMOF>QBIV
@LPQP LC ">I>K@FKD /MBO>QFKD 2BPBOSB CLO IL@>l @LKPQO>FKQP TFQEFK QEB MOB ABQ
OBDFLKP TEBOB QEB @LKPQO>FKQP BUFPQBA 0* @>I@RI>QBP 2BDFLK>| ">I>K@FKD /MBO>(
2BPBOSB >AABOP

\ 0* @>I@RI>QBP 2BDFLK>| ">I>K@FKD /MBO>QFKD 2BPBOSB >AABOP CLO QEB CLIILTFKD 2BDF
TFQEFK QEB 0*- 24/

g 7BPQBOK 2BDFLK LC QEB 0*- 24/ @LIJMOFPBA LC QEB %0 !03 !43) #LJ%A
$RNRBPKB $>VQLK $%/+ %+0# >KA /6%# :LKBP

g %>PQBOK 2BDFLK LC QEB 0*- 24/ @LIMOFPBA LC QEB %# "% $BIJ>0S> $LJFKFLK
0%.%,%# 0%0#/ -% 00, *#0, 0%#/ $0, 03%' >KA 2% :LKBP

\ 'BKBO>QFLK OBPLRO@BP TFQE J>OHBQ ?>PBA LCCBOP DOB>QBO QE>K  -7E FK QEB $>V
SEB>A >KA 2B>| QFJB %KBODV ->0HBQ QE>Q >0B >IPL DOB>QBO QE>K QEB OBPLRO@BAP ILTE
>S>FI>?IB >KA >MMIF@>?IB @LPQ ?>PBA LCCBO >0B KLQ BIFDF?IB QL OB@BFSB ">I>K@FKD /N
2BPBOSB #OBAFQP

">I>K@FKD /MBO>QFKD 2BPBOSB @OBAFQP QE>Q >0B >@@ORBA QL OBPLRO@BP LMBO>QFKD QI
QO>KPJFPPFLK @LKPQO>FKQP QE>Q ?BKBCFQ QEB BKQFOB 24/ >OB @E>ODBA >P >K 24/ ">I>K@F!
/MBO>QFKD 2BPBOSB O>QB 3BB a/MBO>QFKD 2BPBOSB !@@LRKQFKDb PB@QFLK LC 0*- ->KR>|

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



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

/MBO>QFKD !DOBBJBKQ !@@LRKQFKD CLO > ABQ>FIBA ABP@OFMQFLK LC QEB @>I@RI>QFLK LC >
@E>ODBP

2.15 Maximum Emergency Genem@tion in Day-ahead Market

)C > $>V >EB>A ABJ>KA ?FA -7 @>KKLQ ?B P>QFPCFBA TFQE >Il >S>FI>?IB DBKBO>QFLK >Q FQP B@
J>UFJRJ -7 IFJFQ QEB ->OHBQ #IB>OFKD %KDFKB -#% PE>Il FPPRB > ->UFJRJ 'BKBO>QFLK
7>0OKFKD JBPP>DB ARB QL > PELOQ>DB LC B@LKLIJF@ DBKBO>QFLK FK QEB $>V >EB>A ->OHBQ 4E
#% PE>Il QEBK MBOCLOJ QEB CLIILTFKD PQBMP QL >@EFBSB MLTBO ?>I>K@B

3QBM )K@OB>PB >Il LKIFKB DBKBO>QFLK RM QL FQP J>UFJRJ BJBODBK@V -7 IFJFQ )K@OB>PB
DBKBO>QLO -7 MOLMLOQFLK>QBIV ?V O>QFL LC B@QLKLIF@ J>UFJRJ FC MLTBO ?>I>K@B FP >@EF
QL OB>@EFKD J>UFJRJ IFJFQP 3BQ ,-0 S>IRBP BNR>I QL QEB EFDEBPQ LCCBO LC >II LKIFKB DBKBC

3QBM )C DBKBO>QFLK FP PQFII KLQ BKLRDE QL >@EFBSB MLTBO ?>I>K@B >CQBO 3QBM  IL>A LC
DBKBO>QFLK QE>Q FP ABPFDK>QBA >P >S>FI>?IB LKIV CLO J>UFJRJ DBKBO>QFLK BJBODBK@V @L
>P OBNRFOBA 4EB LOABO LC IL>AFKD FP ?>PBA LK B@LKLIJF@ LCCBO A>Q> 3BQ ,-0 S>IRBP BNR>|
EFDEBPQ LCCBO LC >II LKIFKB DBKBO>QFLK

3Q0BM )C DBKBO>QFLK FP PQFII KLQ BKLRDE QL >@EFBSB MLTBO ?>I>K@B >CQBO 3QBM AOLM >
OBJ>FKFKD MOF@B PBKPFQFSB ABJ>KA QL WBOL -7 3BQ ,-0 S>IRBP BNR>| QL QEB EFDEBPQ MOF(
PBKPFQFSB ABJ>KA ?FA QE>Q T>P @RQ FK QEFP PQBM )C KL MOF@B PBKPFQFSB ABJ>KA T>P OB.
PQBM QEB ,-0 S>IRBP >OB PBQ BNR>| QL EFDEBPQ LCCBO MOF@B LC >/l LKIFKB DBKBO>QFLK OBP
3Q0BM

3Q0BM )C MLTBO ?>I>K@B FP KLQ >@EFBSBA >CQBO 3Q0BM OBAR@B >II IL>A MOLMLOQFLK>QBIV
IL>A -7 RKQFI ?>I>K@B FP >@EFBSBA 3BQ ,-0 S>IRBP BNR>| QL QEB EFDEBPQ LCCBO MOF@B LC >l
DBKBO>QFLK QEB MOF@B COLJ3QBM LO QEB ?FA @>M MOBPBKQIV  -7E TEF@EBSBO FP EF

2.16 Minimum Capacity Emergency in Day-ahead Market

)C QEB $>V >EB>A ABJ>KA ?FA -7 FP IBPP QE>K QEB QLQ>| DBKBO>QFLK -7 TFQE >Il MLPPF?IB
DBKBO>QFLK LCC >KA TFQE >Il OBJ>FKFKD DBKBO>QFLK >Q QEBFO B@LKLJF@ JFKFJRJ -7 IFJFQ C
PE>Il FPPRB > -FKFJRJ 'BKBO>QFLK 7>0OKFKD JBPP>DB ARB QL >K BU@BPP LC B@LKLJF@ DBKBO>(
FK QEB $>V >EB>A ->OHBQ 4EB -#% PE>Il QEBK MBOCLOJ QEB CLIILTFKD PQBMP QL >@EFBSB MLT!
?>I>K@B

3QBM 2BAR@B >II LKIFKB DBKBO>QFLK ALTK QL FQP JFKFJRJ BJBODBK@V -7 IFJFQ 2BAR@B
DBKBO>QLO -7 MOLMLOQFLK>QBIV ?V O>QFL LC B@LKLIJF@ JFKFJRJ FC MLTBO ?>I>K@B FP >@EF
QL OB>@EFKD JFKFJRJ IFJFQP 3BQ ,-0 S>IRBP BNR>I QL QEB ILTBO LC WBOL LO QL QEB ILTBPQ LC
MOF@B LC >II LKIFKB DBKBO>QFLK

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



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

3Q0BM )C MLTBO ?>I>K@B FP KLQ >@EFBSBA >CQBO 3QBM PBQ ,-0 S>IRBP QL WBOL 2BAR@B >lI
DBKBO>QFLK ?BILT BJBODBK@V JFKFJRJ MOLMLOQFLK>QBIV ?V O>QFL LC BJBODBK@V JFKFJRJ G
>@EFBSB MLTBO ?>I>K@B

2.17 Applying Transmission Constraint Penalty Factors in the Market
Clearing Engine

40>KPJFPPFLK @LKPQO>FKQ MBK>IQV C>@QLOP >0B M>0>JBQBOP RPBA ?V QEB ->OHBQ #IB>0OF
#% QL PMB@FCV QEB J>UFJRJ @LPQ TFIIFKD QL ?B FK@ROOBA QL @LKQOLI > QO>KPJFPPFLK @
4EB RIQFJ>QB BCCB@Q LC QEB QO>KPJFPPFLK @LKPQO>FKQ MBK>IQV C>@QLO FP QE>Q FQ IFJF
>@QFLKP QEB -#% @>K Q>HB QL OBPLISB > @LKPQO>FKQ ?V IFJFQFKD QEB @LPQ QE>Q FP TFIIFK
QL @LKQOLI FQ

4EB L?GB@QFSB LC QEB @LKPQO>FKQ @LKQOLI ILDF@ FP QL AFPM>Q@E QEB IB>PQ @LPQ PBQ L
QEB Q>0DBQ C>@FIFQV IFJFQ QE>Q AFPM>Q@E FP QOVFKD QL @LKQOLI QEB @LKPQO>FKQ QL >
2BILT QEB QO>KPJFPPFLK @LKPQO>FKQ MBK>IQV C>@QLO 4EB QO>KPJFPPFLK @LKPQO>FKQ ME
ALBP KLQ AFOB@QIV FIM>@Q QEB J>ODFK>I S>IRB LC > @LKPQO>FKQ >P ILKD >P QEB @LKPQO>F
PLISBA ?V OBPLRO@BP TELPB BCCB@QFSB @LPQP >OB ILTBO QE>K QEB S>IRB LC QEB MBK>IQV C
@LPQ LC RPFKD > OBPLRO@B QL @LKQOLI > @LKPQO>FKQ LO FQP BCCB@QFSB @LPQ @>K ?B >
RPFKD QEB CLIILTFKD BNR>QFLK

Effective Cost i

\/Energy Price Loss Price Congestion Price all binding constraints e Incremental Cost Y
Dfax

)C QEB CILT LK QEB @LKPQO>FKQ @>KKLQ ?B @LKQOLIIBA ?BILT QEB IBSBI QL TEF@E AFPM>Q@E
QL @LKQOLI QEB C>@FIFQV FQ OBPRIQP FK > @LKPQO>FKQ SFLI>QFLK FK QEB -#% LMQFJFW>QFL
@LKPQO>FKQ MBK>IQV C>@QLO FP QEBK RPBA QL PBQ QEB J>ODFK>| S>IRB LC QEB SFLI>QBA QC
@LKPQO>FKQ

0*- FKQBOK>| @LKPQO>FKQP FK@IRAFKD ->OHBQ QL ->OHBQ @LLOAFK>QBA @LKPQO>FKQP OBD
SLIQ>DB IBSBI >OB ABC>RIQBAQL >  -7E QO>KPJFPPFLK @LKPQO>FKQ MBK>IQV C>@QLO FK Q
>EB>A -#% TEBK ABQBOJFKFKD QEB $>V >EB>A PB@ROFQV @LKPQO>FKBA B@LKLIF@ AFPM>Q@!
>P QEB AFPM>Q@E ORK >KA  -7E FK QEB ABQBOJFK>QFLK LC $>V >EB>A 00F@BP FK QEB MOF(
ORK

Il 0*- FKQBOK>| @LKPQO>FKQP OBD>OAIBPP LC SLIQ>DB IBSBI >0B ABC>RIQBAQL>  -7E
QO>KPJFPPFLK MBK>IQV C>@QLO FK QEB 2B>| QFJB %KBODV ->OHBQ 0*- J>V >AGRPQ QEB ABC>R
C>@QLO FK 2B> QFJB CLO ->0OHBQ QL ->0OHBQ @LLOAFK>QBA @LKPQO>FKQP QL OBCIB@Q QEB L
MO>@QF@BP TEF@E >OB JRQR>IIV >DOBBA RMLK TFQE QEB KBFDE?LOFKD 24/ )3/ CLO J>K>DFKD |
@LKPQO>FKQP )K 2B>l QFJB QEB QO>KPJFPPFLK @LKPQO>FKQ MBK>IQV C>@QLO S>IRB CLO >K
@LKPQO>FKQ FP RQFIFWBA FK ?LQE QEB AFPM>Q@E >KA MOF@FKD ORKP

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



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

0*- @>K >IPL >AGRPQ CLO >K FKAFSFAR>| @LKPQO>FKQ QEB ABC>RIQ MBK>IQV C>@QLO LO QBJI
@E>KDB QEB ABC>RIQ MBK>IQV C>@QLO CLO >K FKAFSFAR>I @LKPQO>FKQ FK LOABO QL OBCIB
LMBO>QFLK>| KBBAP >KA QEB @LPQ LC QEB OBPLRO@BP >S>FI>?IB QL BCCB@QFSBIV OBIFBSB @
QEB @LKPQO>FKQ 0*- J>V >IPL >AGRPQ QEB ABC>RIQ 40>KPJFPPFLK #LKPQO>FKQ 0BK>IQV &>@C
QEB $>V >EB>A LO 2B>| QFJB %KBODV ->OHBQ FC QEB @LKPQO>FKQ FP @>RPBA ?V > QO>KPJFPP
>PPL@F>QBA TFQE > 2BDFLK>| 40>KPJFPPFLK %UM>KPFLK 0I>K 24%0 LO > MI>KKBA QO>KPJFPPF
RMDO>AB KB@BPPFQ>QBA ?V FKQBO@LKKB@QFLK OBNRBPQ P FK QEB FIM>@QBA >OB> ABPFDF
PVPQBJ OBIF>?FIFQV

7EBK 0*- FABKQFCFBP QE>Q QEB @LPQ LC @LKQOLIIFKD >@QFLKP >0B KLQ ?BFKD MOLMBOIV OB«
MOF@FKD QEB QO>KPJFPPFLK @LKPQO>FKQ MBK>IQV C>@QLO TFIl ?B FK@OB>PBA LO AB@OB>|
QEB BU>JMIBP ABQ>FIBA ?BILT /K@B FQ E>P ?BBK FABKQFCFBA QE>Q >K >AGRPQJBKQ FP OBNRF
AFPM>Q@EBOP >KA 2B>| QFJB ->OHBQP PRMMLOQ BKDFKBBOP J>HB OB>| QFJB BS>IR>QFLKP LC (
>MMOLMOF>QB QO>KPJFPPFLK @LKPQO>FKQ MBK>IQV C>@QLO >AGRPQJBKQP ?>PBA LK >K BCC
@LPQ QL @LKQOLI > @LKPQO>FKQ BUMOBPPBA FK -7 >P ABCFKBA ?BILT

Resource Offer Price e System Energy Price
MW dfax

7EBK KLQ BKLRDE OBIFBC @>K ?B MOLSFABA ?V OBPLRO@BP >Q > @LPQ ?BILT QEB ABC>RIQ QO>
@LKPQO>FKQ MBK>IQV C>@QLO 0* OBQ>FKP QEB >?FIFQV QL FK@OB>PB QEB QO>KPJFPPFLK @
C>@QLO LO TFIIFKDKBPP QL M>V CLO @LKQOLI CLO > @LKPQO>FKQ TEBK @LKDBPQFLK CILT FP
>MMOL>@EFKD QEB @LKQOLIIBA IFJFQ >KA >AAFQFLK>| >S>FI>?IB OBPLRO@BP E>SB > -7 @LPQ:
ABC>RIQ QO>KPJFPPFLK @LKPQO>FKQ MBK>IQV C>@QLO #LKAFQFLKP OBNRFOFKD FK@OB>PFK
@LKPQO>FKQ MBK>IQV C>@QLO CLO > @LKPQO>FKQ FK@IRAB ?RQ >OB KLQ IFJFQBA QL

IK BCCB@QFSB OBPLRO@B TFQE > O>FPB EBIM AC>U FP OBNRFOBA ?RQ QEB PVPQBJ BKBOL
AB@OB>PBA PR@E QE>Q QEB OBPLRO@BdP -7 @LPQ BU@BBAP QEB ABC>RIQ QO>KPJFPPFL
MBK>IQV C>@QLO

IK BCCB@QFSB OBPLRO@B TFQE > ILTBO EBIM AC>U FP OBNRFOBA ?RQ QEB PVPQBJ BKBOD!
FK@OB>PBA PR@E QE>Q QEB OBPLRO@BAP -7 @LPQ BU@BBAP QEB ABC>RIQ QO>KPJFPPFL
MBK>IQV C>@QLO

IAAFQFLK>| OBIFBC CLO > @LKPQO>FKQ FP OBNRFOBA COLJ > OBPLRO@B TFQE > -7 @LPQ >
ABC>RIQ QO>KPJFPPFLK @LKPQO>FKQ MBK>IQV C>@QLO ?>PBA LK QEB OBPLRO@BdP /CCBC
AC>U

7EBK QEB @LKDBPQFLK CILT FP TFQEFK QEB @LKQOLIIBA IFJFQ 0* >IPL OBQ>FKP QEB >?FIFQV Q
QO>KPJFPPFLK @LKPQO>FKQ MBK>IQV C>@QLO CLO > @LKPQO>FKQ FK LOABO QL MOBSBKQ > EI
QE>Q @>KKLQ MOLSFAB J>QBOF>| OBIFBC LK QEB @LKPQO>FKQ COLJ FK>MMOLMOF>QBIV PBQQ!
OBNRFOFKD ILTBOFKD QEB PE>ALT MOF@B IFJFQ CLO > @LKPQO>FKQ FK@IRAB ?RQ >OB KLQ IFJ

| QEBOJ>I PROOLD>QB FP RPBA QL PBQ MOF@B CLO > OBPLRO@B @>IIBA CLO SLIQ>DB @LKQ
OBPLRO@BdP -7 FP ILTBO QE>K QEB ABC>RIQ QO>KPJFPPFLK @LKPQO>FKQ MBK>IQV C>@Q

| @LKPQO>FKQ TFQE J>KV ILT AC>U EFDE @LPQ OBPLRO@BP TEBOB QEB >S>FI>?IB @LKQOL
PRCCF@FBKQ >KA LSBO @LKQOLIIFKD QEB @LKPQO>FKQ ?V >IILTFKD FKBCCB@QFSB OBPLR
O>FPB QEB MOF@B TLRIA OBPRIQ FK 1#% ABSF>QFLKP >KA LO LQEBO PVPQBJ @LKQOLIIFKD F

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



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

| @LKPQO>FKQ @>RPBA ?V > QO>KPJFPPFLK LRQ>DB >PPL@F>QBA TFQE > 2BDFLK>| 40>KPJF
%UM>KPFLK 0I>K 24%0 LO MI>KKBA QO>KPJFPPFLK RMDO>AB ?V FKQBO@LKKB@QFLK OBNR
QEB FIM>@QBA >0OB> ABPFDK>QBA QL FIMOLSB PVPQBJ OBIF>?FIFQV

0*- FK@LOMLO>QBP > ?RCCBO QVMF@>IIV LC >?LSB QEB BCCB@QFSB OBPLRO@BAP -7 @LPQ T
PBQQFKD QEB >AGRPQBA J>ODFK>| S>IRB IFJFQ 4EFP ?RCCBO >@@LRKQP CLO >KV CIR@QR>QFI
BKBODV MOF@B QE>Q TLRIA FK@OB>PB > OBPLRO@BdP -7 @LPQ

2.18 Applying Stability Limits in the Market Clearing Engine

4EB >?FIFQV LC > DBKBO>QFKD RKFQ LO > DOLRM LC DBKBO>QFKD RKFQP QL J>FKQ>FK PVK@EO!
> PVPQBJ AFPQRO?>K@B @>K ?B FABKQFCFBA RPFKD OB>| QFJB >KA PQRAV >MMIF@>QFLKP PR(
40>KPFBKQ 3Q>?FIFQV IK>IVPFP 43! QLLI ">PBA LK OBPRIQP COLJ 43! PQ>?FIFQV IFJFQP TFII 7B
BPQ>?IFPEBA >KA ILDDBA TFQEFK 0*-dP 4/ #LKKB@QFLK &LO OB>I MLTBO -7 PQ>?FIFQV IFJFQP LK
4/ #LKKB@QFLK PQ>?FIFQV IFJFQP TFII 7B QO>KPI>QBA FKQL > @LOOBPMLKAFKD DBKBO>QLO LRC
FK -7 CLO > PFKDIB DBKBO>QLO LO > DOLRM LC DBKBO>QLOP

)C QEB PVPQBJ AFPQRO?>K@B FP FABKQFCFBA >KA QEB >MMIF@>?IB PQ>?FIFQV IFJFQ FP HKLTK
>EB>A ->0OHBQ @ILPROB FQ TFIl ?B FK@IRABA FK QEB $>V >EB>A ->OHBQ #IB>OFKD %KDFKB 4EB

DBKBO>QLO LRQMRQ @LKPQO>FKQ TFII IFJFQ QEB PRJ LC QEB AFPM>Q@EBA -7 FK@IRAFKD >K@
LC QEB >CCB@QBA DBKBO>QFKD RKFQ P TEFIB AFPM>Q@EFKD QEBJ FK B@LKLIJF@ JBOFQ LOAB!
PQ>QBA IFJFQ 3FJFI>0 QL LQEBO LMBO>QFLK>l @LKPQO>FKQP B D O>JM O>QB IFJFQ>QFLKP QE
LC QEB DBKBO>QLO LRQMRQ @LKPQO>FKQ TFII KLQ ?B FK@IRABA FK QEB ,-0 'KV DBKBO>QFKD Rl
LC DBKBO>QFKD RKFQP QE>Q FP OBAR@BA RPFKD > DBKBO>QLO LRQMRQ @LKPQO>FKQ FP KLQ
LMMLOQRKFQV @LPQ @OBAFQP CLO QEB -7 OBAR@QFLK >PPL@F>QBA TFQE ELKLOFKD QEB PQ>

0*- TFIl @LJIRKF@>QB LK > MBOFLAF@ ?>PFP PQ>QFPQF@P LK QEB COBNRBK@V IL@>QFLK >KA |
>CCB@QBA DBKBO>QFKD RKFQP QL QEB BUQBKQ FQ FP @LKPFPQBKQ TFQE 0*- @LKCFABKQF>IFC(

IAAFQFLK>I ABQ>FIP OBD>0OAFKD PQ>?FIFQV IFJFQP J>V ?B CLRKA FK ->KR>| 3B@QFLK ->KR>
3B@QFLK >KA->KR>l 3B@QFLK

2.18.1 Treatment of non-Real MW Stability Limits

0BO ->KR>I 3B@QFLK QEBOB >0B > QLQ>I QEOBB QVMBP LC PQ>?FIFQV IFJFQP OB>I MLTBO |
MLTBO >KA J>UFJRJ RKFQP LKIFKB 4EB ->OHBQ #IB>OFKD %KDFKBP TFIl KLQ @LKPFABO BFQEBO!
OB>@QFSB MLTBO LO J>UFJRJ RKFQP LKIFKB PQ>?FIFQV IFJFQP (LTBSBO FC > DBKBO>QFKD RKF
LC DBKBO>QFKD RKFQP >0B ?BFKD OBAR@BA CLO > PQ>QFLK PQ>?FIFQV IFJFQ FQ TFII KLQ ?B BI
LMMLOQRKFQV @LPQ @OBAFQP CLO QEB -7 OBAR@QFLK >PPL@F>QBA TFQE ELKLOFKD QEB PQ>

2.19 Notification of a P erformance Assessment Inter val

4EB FKFQF>| KLQFCF@>QFLK LC > 0BOCLOJ>K@B !PPBPPJBKQ )KQBOS>I 0!) TFIl ?B ?>PBA LK > 00
2BPBOSB 3ELOQ>DB @LKAFQFLK 3QBM LC QEB/2$# PBB 3B@QFLK  CLO /2$# ABQ>FIP COLJ QF

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



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

AFPM>Q@E ORK PLIRQFLK #LKAFQFLK >KALO @LKAFQFLK >P ABP@OF?BA FK PB@QFLK !LC -
JRPQ ?B BCCB@QFSB CLO QEB Q>0DBQ QFJB LC QEB FKQBOS>I QL ABPFDK>QB QEB FKQBOS>I CL
MBOCLOJ>K@B >PPBPPJBKQ )C PR@E @LKAFQFLKP >0OB JBQ QEB FKAF@>QLO TFIl ?B @LJJRKF@
OBPLRO@B LTKBOP @>M>?IB LC OB@BFSFKD QEB A>Q> MLFKQ SF> )##0 LO $.0 MOLQL@LIP A>Q>
RMLK >MMOLS>| LC QEB 2B>| 4FJB 3B@ROFQV #LKPQO>FKBA %@LKLIF@ $FPM>Q@E 243#%$ @>F
IAAFQFLK>IIV QEB 0!) FKAF@>QLO @>K ?B CLRKA FK 0* P $>Q> -FKBO QLLI 4EB FKFQF>I 0!)
KLQFCF@>QFLK FP ?>PBA LK QEB ?BPQ FKCLOJ>QFLK >S>FI>?IB FK OB>I QFJB &FK>I ABQBOJFK>C
TEBQEBO >K FKQBOS>| QOFDDBOP > 0BOCLOJ>K@B !PPBPPJBKQ )KQBOS>I TFII ?B FK >@ @LOA>K(
3B@QFLK !LC->KR> >KA>@QR>I0!) FKQBOS>IP QL ?B PBQQIBA TFIl ?B >S>FI>?IB FK QEB $>Q>
)KBO 6BOFCFBA 0BOCLOJ>K@B !PPBPPJBKQP )KQBOS>I CBBA

2.20 Interface Prices

)KQBOC>@B 00F@FKD OLFKQP >0B > DOLRMFKD LC FKAFSFAR>| ?RPPBP @LJ?FKBA FKQL > MOLU

MKLAB RQFIFWBA CLO MROMLPBP LC @>I@RI>QFKD ,-O0P CLO BKBODV BUMLOQP QL LO BKBODV F
BUQBOK>I 2>I>K@FKD >RQELOFQV >0B>P 3R@E )KQBOC>@B 00F@FKD OLFKQP J>V OBMOBPBKQ
2>I>K@FKD >RQELOFQV >0OB>P >DDOBD>QBP LC BUQBOK>| ?>I>K@FKD >RQELOFQV >0B>P LO ML
BUQBOK>| ?>I>K@FKD >RQELOFQV >OB>

| OBSFBT LC )KQBOC>@B 00F@FKD OLFKQ ABCFKFQFLKP CLO MROMLPBP LC @>I@RI>QFKD ,-0P C
BUMLOQP QL LO BKBODV FIMLOQP COLJ BUQBOK>I ?2>I>K@FKD >RQELOFQV >OB>P FP @LKAR@QE
?>PFP 4EB OBSFBT FP ?>PBA LK > PBQ LC CILT FIM>@Q >K>IVPBP RQFIFWFKD MLTBO CILT >K>IVPI
CLO B>@E )KQBOC>@B 00F@FKD OLFKQ 4EB P@LMB LC QEB >KKR>I OBSFBT LC )KQBOC>@B 00F(
FK@IRABP QEB -)3/ .9)3 >KA 3/54( FKQBOC>@BP 2BPRIQP LC QEB >KKR>| OBSFBT TFIl ?B MLPQBA ¢
QEB 0* TB?PFQB KL I>QBO QE>K &B?0R>0V LC B>@E @>IBKA>O VB>0

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



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

Section 3: Owerview of the PJM Regulation Market

7BI@LJB QL QEB /SBOSFBT LC QEB 0*- 2BDRI>QFLK ->OHBQ PB@QFLK LC QEB 0*- ->KR>| CLO %KBO
IK@FII>0V 3BOSF@BP ->OHBQ /MBO>QFLKP )K QEFP PB@QFLK VLR TFIl CFKA QEB CLIILTFKD FKC

\ IK LSBOSFBT ABP@OFMQFLK LC QEB 0* 2BDRI>QFLK ->OHBQ PBB a/SBOSFBT LC 0* 2BDRI>QF
->OHBQb

\ 1IFPQ LC QEB 0*- 2BDRI>QFLK ->OHBQ "RPFKBPP 2RIBP PBB a0*- 2BDRI>QFLK ->OHBQ
"RPFKBPP 2RIBPb

3.1 Owerview of the PJM Regulation Market

4EB 0*- 2BDRI>QFLK ->OHBQ MOLSFABP 0*- M>0QF@FM>KQP TFQE > J>OHBQ ?>PBA PVPQBJ CLO Q
MRO@E>PB >KA P>IB LC QEB 2BDRI>QFLK >K@FII>0V PBOSF@B 2BPLRO@B LTKBOP PR?JFQ PMB(
CLO 2BDRI>QFLK #>M>?FIFQV >KA 2BDRI>QFLK 0BOCLOJ>K@B >KA 0*- RQFIFWBP QEBPB LCCBOP |
TFQE BKBODV LCCBOP >KA OBPLRO@B P@EBARIBP COLJ QEB ->OHBQP ">QBT>V 3VPQBJ >P FKMR!
QEB IK@FII>0V 3BOSF@B /MQFJFWBO '3/ TEF@E FP >K ELRO >EB>A ->OHBQ #IB>OFKD %KDFKB !3
LMQFJFWBP QEB 24/ AFPM>Q@E MOLCFIB >KA CLOB@>PQP ,-OP QL ABQBOJFKB ELROIV @LJJFQJB
2BDRI>QFLK QL JBBQ QEB OBNRFOBJBKQ

4EB 2B>| QFJB 3B@ROFQV #LKPQO>FKBA %@LKLIF@ $FPM>Q@E 24 3#%$ MOLDO>J GLFKQIV LMG
%KBODV >KA 2BPBOSBP PR?GB@Q QL QO>KPJFPPFLK @LKPQO>FKQP 2BPBOSB 2BNRFOBJBKQP :
@LJIJFQQBA 2BDRI>QFLK &LO JLOB FKCLOJ>QFLK LK ELT 24 3#%$ RPBP 2BDRI>QFLK @LJJFQJBKQI
QEB GLFKQ LMQFJFW>QFLK MIB>PB OBCBO QL 3B@QFLK LC QEFP ->KR>| 4EB CFSB  JFKRQB 2
->OHBQ #IB>OFKD 00F@B 2-#0 >KA 2BDRI>QFLK ->OHBQ 0BOCLOJ>K@B #/B>OFKD 00F@B 2-0#0
>0OB @>I@RI>QBA ?V QEB ,L@>QFLK>| 00F@B #>I@RI>QLO >P ABP@OF?BA FK 3B@QFLK LC QEFF
>OB RPBA QL ABOFSB QEB CFSB  JFKRQB 2BDRI>QFLK ->OHBQ #>M>?FIFQV #/B>OFKD 00F@B 2-#
4EBPB @IB>OFKD MOF@BP >0B QEBK RPBA FK J>OHBQ PBQQIBJBKQP QL ABQBOJFKB QEB @OBAF
MOLSFABOP >KA @E>O0DBP >IIL@>QBA QL MRO@E>PBOP LC QEB 2BDRI>QFLK PBOSF@B

0*- RPBP OBPLRO@B P@EBARIBP OBDRI>QFLK LCCBOP >KA BKBODV LCCBOP COLJ QEB ->OHBQP
3VPQBJ >P FKMRQ A>Q> QL QEB !3/ QL MOLSFAB QEB ILTBPQ @LPQ >IQBOK>QFSB CLO QEB MOL@!
2BDRI>QFLK CLO B>@E ELRO LC QEB LMBO>QFKD A>V 4EB ILTBPQ @LPQ >IQBOK>QFSB CLO QEFF
>@EFBSBA QEOLRDE > PFJRIQ>KBLRP @L LMQFJFW>QFLK TFQE 3VK@EOLKFWBA 2BPBOSBP .LK
3VK@EOLKFWBA 2BPBOSBP 3B@LKA>0V 2BPBOSBP >KA %KBODV 7FQEFK QEB @L LMQFJFW>QFL
AFPM>Q@E MOLCFIB FP CLOB@>PQBA >ILKD TFQE ,-OP CLO QEB J>0OHBQ ELRO

5PFKD QEB AFPM>Q@E MOLCFIB >KA CLOB@>PQBA ,-0P >K LMMLOQRKFQV @LPQ >AGRPQBA ?V (
0BOCLOJ>K@B 3@LOB >KA "BKBCFQP & @QLO FP BPQFJ>QBA CLO B>@E OBPLRO@B QE>Q FP BII
2BDRI>QFLK 4EB BPQFJ>QBA LMMLOQRKFQV @LPQ CLO $BJ>KA 2BPLRO@BP FP WBOL 4EB >AGRI
LMMLOQRKFQV @LPQ FP >AABA QL QEB >AGRPQBA OBDRI>QFLK @>M>?FIFQV @LPQ >KA QEB >AC
MBOCLOJ>K@B @LPQ QL J>HB QEB >AGRPQBA QLQ>| OBDRI>QFLK LCCBO @LPQ 4EB >AGRPQBA (
LCCBO @LPQ FP QEBK RPBA QL @OB>QB QEB JBOFQ LOABO MOF@B

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



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

2BPLRO@B LTKBOP J>V PBIC P@EBARIB 2BDRI>QFLK LK >KV NR>IFCFBA OBPLRO@B 4EB JBOFQ L(
CLO >KV PBIC P@EBARIBA 2BDRI>QFLK OBPLRO@B FP WBOL !ll >S>FI>?IB OBDRI>QFKD OBPLRO@
O>KHBA FK >P@BKAFKD LOABO LC QEBFO JBOFQ LOABO MOF@BP >KA QEB ILTBPQ @LPQ PBQ LC
KB@BPP>OV QL PFJRIQ>KBLRPIV JBBQ QEB 0*- 2BDRI>QFLK 2BNRFOBJBKQ 0* 3VK@EOLKFWBA
2BPBOSB 2BNRFOBJBKQ 0*- 00FJ>0V 2BPBOSB 2BNRFOBJBKQ >KA 0*- JFKRQB 2BPBOSB
2BNRFOBJBKQ >KA MOLSFAB %KBODV FK QE>Q ELRO FP ABQBOJFKBA )C QEBOB FP >K BU@BPP L
P@EBARIBA >KA WBOL @LPQ LCCBOP LSBO >KA ?BVLKA QEB 2BDRI>QFLK 2BNRFOBJBKQ 0*- RPBF
OBPLRO@B PMB@FCF@ EFPQLOF@ MBOCLOJ>K@B P@LOBP PBIB@QFKD QELPB OBPLRO@BP TF
MBOCLOJ>K@B P@LOBP >P > QFB ?0B>HBO QL ABQBOJFKB TEF@E PBQ LC OBPLRO@BP QL @LJJ
2BDRI>QFLK 2BNRFOBJBKQ 4EB IB>PQ @LPQ PBQ LC 2BDRI>QFLK OBPLRO@BP FABKQFCFBA QEO
MOL@BPP >0B QEBK @LJIFQQBA

OOF@BP CLO 2BDRI>QFLK >0OB @>I@RI>QBA PFIJRIQ>KBLRPIV TFQE %KBODV >KA 2BPBOSBP BSBO
JFKRQBP ?V QEB ,L@>QFLK>| 0OOF@FKD #>I@RI>QLO ,0# FK QEB MOF@FKD ORK 4EB EFDEBPQ JB!
MOF@B >PPL@F>QBA TFQE QEFP ILTBPQ @LPQ PBQ LC OBPLRO@BP >T>0ABA 2BDRI>QFLK ?B@L.
4EB 2-0#0 FP @>I@RI>QBA >P QEB EFDEBPQ >AGRPQBA MBOCLOJ>K@B LCCBO COLJ QEB PBQ LC ¢
OBPLRO@BP 4EB 2-##0 FP QEB AFCCBOBK@B ?BQTBBK 2-#0 >KA 2-0#0

)K QEB >CQBO QEB C>@Q PBQQIBJBKQ >KV OBPLRO@BP PBIC P@EBARIBA QL MOLSFAB 2BDRI>QF
@LIMBKP>QBA ?>PBA LK QEB MOL@BPPBP ABP@OF?BA FK 0*- ->KR>l /MBO>QFKD !DOBBJBKQ
1@@LRKQFKD

3.2 PIM Regulation Market Business Rules

3.2.1 Regulation Market Eligibility
2BDRI>QFLK LCCBOP J>V ?B PR?JFQQBA LKIV CLO QELPB OBPLRO@BP BIB@QOF@>11V TFQEFK QE

4L OBDRI>QB > OBPLRO@B JRPQ JBBQ QEB CLIILTFKD @OFQBOF>

\ 'BKBO>QFLK OBPLRO@BP >P TBII >P $BJ>KA 2BPLRO@BP JRPQ ?B >?IB QL MOLSFAB -7 LC
2BDRI>QFLK #>M>?FIFQV FK LOABO QL M>0QF@FM>QB FK QEB 2BDRI>QFLK ->OHBQ 'BKBO>Q
OBPLRO@BP JRPQ E>SB > DLSBOKLO @>M>?IB LC >RQLJI>QF@ DBKBO>QFLK @LKQOLI !'#

\ 'BKBO>QFLK >KA $BJ>KA 2BPLRO@BP JRPQ ?B >?IB QL OB@BFSB >KA OBPMLKA QL >K I'#
PFDK>| | OBPLRO@BAP -7 LRQMRQ JRPQ ?B QBIBJBQBOBA QL QEB 0*- @LKQOLI @BKQBO FK >
ABQBOJFKBA QL 7B >@@BMQ>?IB ?V 0*-

\ .BT OBPLRO@BP JRPQ M>PP >K FKFQF>I MBOCLOJ>K@B QBPQ JFKFJRJ @LJIMIF>K@B OBNFR

\ 2BPLRO@BP JRPQ ABJLKPQO>QB JFKFJRJ MBOCLOJ>K@B PQ>KA>OAP >P PBQ CLOQE FK 0*-
->KR>l  ">I>K@FKD /MBO>QFLKP 3B@QFLK OOLSFAFKD !K@FII>OV 3BOSF@BP

\ 2BPLRO@BP PELRIA DFSB MOFLOFQV QL QEB OBDRI>QFLK PFDK>I ?V KLQ >IILTFKD QEB PRJ L
OBDRI>QFLK 0>JM O>QB >KA BKBODV 0>JM O>QB QL BU@BBA QEB B@LKLIF@ O>IJM 0>QB /K
OBDRI>QFKD OBPLRO@B E>P >@@LRKQBA CLO QEB OBDRI>QFLK @>M>?FIFQV J>V > DBKBO:
QEB $FPM>Q@E 3FDK>| >KA QEB OBDRI>QFLK O>JM O>QB QL CLIILT QEB BKBODV PFDK>I

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



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

\ $BJ>KA 2BPLRO@BP JRPQ @LJIMIBQB FKFQF>I >KA @LKQFKRFKD QO>FKFKD LK QEB 2BDRI>QF
>P AL@RJBKQBA FK 0* ->KR>l #BOQFCF@>QFLK >KA 40>FKFKD 2BNRFOBJBKQP 3B@QFLK
40>FKFKD 2BNRFOBJBKQP CLO $BJ>KA 2BPMLKPB 2BPLRO@BP

\ 7EBK > $BJ>KA 2BPLRO@B QE>Q FP BIFDF?IB CLO QEB 2BDRI>QFLK ->OHBQ FP @>IIBA CLO >
J>KA>QLOV %JBODBK@V LO 00B %JBODBK@V ,L>A ->K>DBJBKQ %SBKQ FQ FP AB >PPFDKBA |
2BDRI>QFLK CLO >KV FKQBOS>IP QE>Q LSBOI>M TFQE QEB ,L>A ->K>DBJBKQ %SBKQ PQ>0QF
QEB KLQF@B QFJB LC QEB ,L>A ->K>DBJBKQ %SBKQ RKIBPP LQEBOTFPB >MMOLSBA ?V 0*- 0*
TFIl KLQ >PPFDK QEB OBPLRO@B QL 2BDRI>QFLK CLO QEB OBJ>FKABO LC QEB J>KA>QLOV ML
L>A ->K>DBJIBKQ %SBKQ

4EB CLIILTFKD FKCLOJ>QFLK JRPQ ?B PRMMIFBA QEOLRDE QEB ->OHBQP '>QBT>V 3VPQBJ
2BPLRO@B 2BDRI>QFKD 3Q>QRP >S>FI>?IB RK>S>FI>?IB PBIC P@QEBARIBA
2BDRI>QFLK #>M>?FIFQV >?LSB >KA ?BILT OBDRI>QFLK JFAMLFKQ -7

2BDRI>QFLK ->UFJRJ >KA -FKFJRJ S>IRBP @LKPFABOFKD >KV KB@BPP>0OV LCCPBQP -7

$BJ>KA 2BPLRO@BP JRPQ PR?JFQ S>IFA %@LKLIF@ >KA 2BDRI>QFLK ->UFJRJ >KA -FKFJRJ
-7 IFJFQP OBPMB@QFSBIV

\ 2BDRI>QFLK 3FDK>| 4VMB " 2BD! >KA LO 2BD$

\ #LPQ ">PBA 2BDRI>QFLK /CCBO -7E 4EFP S>IRB FP S>IFA>QBA RPFKD QEB RKFQ PMB@FCFE
LMBO>QFKD M>0>JBQBOP PR?JFQQBA TFQE QEB OBDRI>QFLK LCCBO >KA QEB >MMIF@>?IB
OBDRI>QFLK J>ODFK >AABO 4EB MLOQFLKP LC QEB @LPQ ?>PBA LCCBO >0B PMIFQ FKQL

g 2BDRI>QFLK #>M>?FIFQV MLOQFLK @>MQROFKD QEB &RBI #LPQ )K@OB>PB >KA 5KFQ 3M
2>QB $BDO>A>QFLK ARB QL /MBO>QFKD >Q ,LTBO ,L>AP 4EB J>ODFK >AABO J>V LKIV ?B
>AABA QL QEB 2BDRI>QFLK #>M>?FIFQV MLOQFLK >KA

g 2BDRI>QFLK 0BOCLOJ>K@B MLOQFLK OBMOBPBKQFKD #LPQ )K@OB>PB ARB QL (B>Q 2>(
)K@OB>PB AROFKD KLK PQB>AV PQ>QB LMBO>QFLK >KA #LPQ )K@OB>PB FK 6/-

f 4EB -7 S>IRB ABQBOJFKBA FK QEFP PQBM FP @LKSBOQBA QL h-7 ?V AFSFAFKD QEE
S>IRB ?V JFIB>DB h-7 -7 CLO QEB >MMIF@>?IB PFDK>| CLO QE>Q LCCBO

\ OOF@B ">PBA 2BDRI>QFLK /CCBO -7E LMQFLK>I 4EFP S>IRBFP @>MMBA >Q -7E >KA
FQP PR?JFPPFLK FP LMQFLK>I LK QEB M>0Q LC QEB J>OHBQ M>0QF@FM>KQ 4EB MLOQFLKP
2>PBA LCCBO >OB PMIFQ FKQL

g 2BDRI>QFLK #>M>?FIFQV MLOQFLK @>MQROFKD QEB OBPLRO@B LTKBOdP MOF@B QL Ol
OBDRI>QFLK FK -7 >KA

g 2BDRI>QFLK 0BOCLOJ>K@B MLOQFLK @>MQROFKD QEB OBPLRO@B LTKBOdP MOF@B QL
OBDRI>QFLK JLSBJBKQ FK h-7

f 4EB -7 S>IRB ABQBOJFKBA FK QEFP PQBM FP @LKSBOQBA QL h-7 ?V AFSFAFKD QEE
S>IRB ?V JFIB>DB h-7 -7 CLO QEB >MMIF@>?IB PFDK>| CLO QE>Q LCCBO

— = -

)K >AAFQFLK QL QEB @LPQ ?>PBA OBDRI>QFLK LCCBO MOF@B B>@E J>OHBQ M>0QF@FM>KQ J>!
>AAFQFLK>| FKCLOJ>QFLK QL PRMMLOQ QEB @LPQ ?>PBA LCCBO MOF@B 5PFKD QEB @>I@RI>QF
>KR>l  #LPQ $BSBILMJBKQ 'RFABIFKBP 0*- S>IFA>QBP QEB @LPQ ?>PBA OBDRI>QFLK LCCBO MO

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



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

QL BKPROB QE>Q FQ ALBP KLQ BU@BBA >@QR>| OBDRI>QFKD @LPQ >P ABQBOJFKBA ?V QEFP ->K
>MMIF@>?IB OBDRI>QFLK J>ODFK >AABO 'KV @LPQ ?>PBA LCCBO MOF@BP QE>Q BU@BBA QEFP !
OBGB@QBA ?V QEB ->OHBQP '>QBT>V 3VPQBJ 'K BU>IMIB LC QEFP @>I@RI>QFLK FP >S>FI>?IB LK
0*- TB?PFQB FK QEB c2BDRI>QFLK 4TL 0>0Q #LPQ ">PBA /CCBOd AL@RJBKQ IL@>QBA >Q

EQQMP TTT MGJ @LJ JBAF> J>OHBQP LMP >K@FII>0V OBDRI>QFLK QTL M>0Q @LPQ ?>PBA LCCE
BCCB@QFSB >PEU I> BK

2BDRI>QFLK LCCBO MOF@BP >KA -7P @>KKLQ ?B KBD>QFSB

)C > J>OHBQ M>0QF@FM>KQ ALBP KLQ PR?JFQ > @LPQ ?>PBA OBDRI>QFLK LCCBO MOF@B QEBV :
QL M>OQF@FM>QB FK QEB 0*- 2BDRI>QFLK ->OHBQ RKQFI PR@E LCCBO E>P ?BBK S>IFA>QBA KV
QE>Q AL KLQ PR?JFQ >KV LC QEB PRMMLOQFKD M>0>JBQBOP ?BILT TFIl E>SB QEBFO @LPQ ?>PB/
LCCBO MOF@B @>MMBA >Q QEB J>ODFK >AABO LC -7E

4EB CLIILTFKD LMQFLK>I M>0>JBQBOP J>V ?B PR?JFQQBA FK QEB ->OHBQP ">QBT>V 3VPQBJ QL PR
QEB @LPQ ?>PBA OBDRI>QFLK LCCBO MOF@B )C >KV LC QEBPB M>0>JBQBOP >0OB KLQ PR?JFQQE
ABC>RIQBA QL WBOL

\ (B>Q2>QB %@L->U ;"45 H7E< 4EB EB>Q 0>QB >Q QEB ABC>RIQ B@LKLIF@ J>UFJRJ CLO >
OBPLRO@EB B@LKLIF@ J>UFJRJ QE>Q @LOOBPMLKAP QL QEFP O>QB S>IRB FP QEB ABC>RI(
B@LKLIF@ J>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 0>QB >Q QEB ABC>RIQ OBDRI>QFLK JFKFJRJ CLO >
OBPLRO@EB OBDRI>QFLK JFKFJRJ QE>Q @LOOBPMLKAP QL QEFP O>QB S>IRB FP QEB ABC>F
OBDRI>QFLK JFKFJRJ PELTK LK ?LQE QEB $>FIV 2BDRI>QFLK /CCBOP >KA 5KFQ $BQ>FIP M>DB

\ 6/-2>QB; -7E LC 2BDRI>QFLK< 4EB FK@OB>PB FK 6/- OBPRIQFKD COLJ LMBO>QFKD QEB
OBDRI>QFKD OBPLRO@B >Q > EFDEBO EB>Q 0>QB QE>K FP LQEBOTFPB B@LKLIJF@ CLO QEB
MOLSFAFKD OBDRI>QFLK

\ &RBI#LPQ; -"45< 4EB CFUBA CRBI @LPQP LC QEB OBPLRO@B 4EFP S>IRB FP RPBA QL ABQB:!
QEB EB>Q 0>QB >AGRPQJBKQP AROFKD PQB>AV PQ>QB >KA KLK PQB>AV PQ>QB LMBO>QFLK
MROMLPB LC MOLSFAFKD OBDRI>QFLK

2BDRI>QFLK OBPLRO@BP QE>Q >0OB AR>l @BOQFCFBA >P 2BD! >KA 2BD$ J>V PR?JFQ > PBQ LC LC(
B>@E PFDK>I QVMB )K PR@E @>PB QEB ->OHBQ #IB>OFKD %KDFKB BS>IR>QBP ?LQE LCCBOP ?R(
QEB OBPLRO@B CLO BFQEBO LKB LO KBFQEBO LC QEB QTL PFDK>| QVMBP ?>PBA LK B@LKLIF@P
KBBAP ! AR> @BOQFCFBA OBPLRO@B LCCBOFKD ?LQE PFDK>| QVMBP FK > DFSBK ELRO FC @IB>
2BDRI>QFLK FP >PPFDKBA LKB PFDK>| QVMB CLO QE>Q QEB BKQFOB ELRO 4EB PFDK>| QVMB >PF
S>0V COLJ LKB ELRO QL >KLQEBO AROFKD QEB @LROPB LC QEB A>V FC ?LQE PFDK>| QVMBP >0OB
>S>FI>?IB @LKPFPQBKQIV

\ )C>AR>l @BOQFCFBA OBPLRO@B PR?JFQP PBIC P@EBARIBA OBDRI>QFLK LCCBOP >P ?LQE 2
2BD$ PFDK>1 QVMBP FK QEB P>JB ELRO QEB ->OHBQ #IB>0OFKD %KDFKB LKIV BS>IR>QBP QEB
PBIC P@EBARIB LCCBO >KA QEBK BFQEBO @LJJFQP QEB OBPLRO@B LO KLQ ?>PBA LK PVPQE

\ )C > OBPLRO@B PR?JFQP LCCBOP FKQL ?LQE QEB 2BDRI>QFLK >KA 2BPBOSB ->OHBQP FK QEI
ELRO QEB OBDRI>QFLK LCCBO OB@BFSBP EFDEBO MOFLOFQV FK QEB J>OHBQ @IB>OFKD M
B@LKLIF@ CLO ?LQE J>OHBQP QEB RKFQ FP @LJJFQQBA CLO 2BDRI>QFLK O>QEBO QE>K 2B
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0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
3B@QFLK /SBOSFBT LC QEB 0*- 2BDRI>QFLK ->OHBQ

3.2.2 Regulation Market Data Timeline

$>FIV #LPQ ?>PBA >KA 0OF@B ?>PBA 2BDRI>QFLK /CCBO P >KA >KV >MMIF@>?IB @LPQ FKCLOJ>QI
?B PRMMIFBA MOFLO QL  QEB A>V MOFLO QL QEB /MBO>QFKD $>V 4L >@@RO>QBIV OBCIB@Q B
OBPLRO@BdP @>M>?FIFQV >KA >S>FI>?FIFQV AROFKD QEB /MBO>QFKD $>V QEB CLIILTFKD FKCLC
PR?JFQQBA LK >K ELROIV ?>PFP >KA LO @E>KDBA RM RKQFI PFUQV CFSB  JFKRQBP MOFLO QL C
QEB LMBO>QFKD ELRO >Q TEF@E QFJB QEB 2BDRI>QFLK ->OHBQ @ILPBP

\ 2BPLRO@B 2BDRI>QFKD 3Q>QRP
\ 2BDRI>QFLK #>M>?FIFQV
\ 2BDRI>QFLK ->UFJRJ >KA 2BDRI>QFLK -FKFJRJ

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

\ 2BDRI>QFLK #>M>?FIFQV /CCBO -7E
\ 2BDRI>QFLK O0BOCLOJ>K@B /CCBO -7E

$>FIV 2BDRI>QFLK /CCBOP PR?JFQQBA CLO > @>M>@FQV OBPLRO@B LK QEB 2BDRI>QFLK /CCBOF
->OHBQP '>QBT>V >0OB >RQLJ>QF@>IIV @>00FBA LSBO COLJ LKB A>V QL QEB KBUQ RKIBPP RMA>(
#E>KDBP J>AB LK QEB 2BDRI>QFLK 5MA>QBP M>DBP LC ->OHBQP '>QBT>V >0B KLQ @>0OOFBA LSB(
QEB KBUQ A>V KV @E>KDBP J>AB QL QEB 2BDRI>QFLK 5MA>QBP M>DBP PRMBOPBAB QEB S>IRBF
/CCBOP M>DB 4EB 2B>| QFJB ->OHBQ #IB>OFKD %KDFKBP TFIl RPB QEB LCCBOBA FK M>0>JBQBOP
ABQ>FIBA FK 3B@QFLKP >KA LC QEFP ->KR>|

)K QEB BSBKQ QE>Q QEB 2BDRI>QFLK ->UFJRJ >KA 2BDRI>QFLK -FKFJRJ IFJFQP >0B KLQ QEB JLPC
OBPQOF@QFSB CLO > DFSBK OBPLRO@B F B QEB 2BDRI>QFLK ->UFJRJ FP KLQ QEB ILTBPQ LC >lI
IFJFQP >KA QEB 2BDRI>QFLK -FKFJRJ FP KLQ QEB EFDEBPQ LC >/l QEB ILT IFJFQP QEB 3/ TFIl RQF
JLPQ OBPQOF@QFSB JFKFJRJ >KA J>UFJRJ LC >Il >SMMIF@>?IB IFJFQP CLO OB>I QFJB

\ 3ELRIA > OBPLRO@B TFPE KLQ QL M>0OQF@FM>QB FK QEB 2BDRI>QFLK ->OHBQ FK >KV DFSBK
/MBO>QFKD $>V QEB CLIILTFKD RMA>QB PELRIA ?B J>AB >Q IB>PQ PFUQV CFSB  JFKRQBP M
QEB LMBO>QFKD ELRO FK QEB 2BDRI>QFLK 5MA>QBP M>DB LC QEB ->OHBQP ">QBT>V 3VPQB.

g 3BQ/CCBO -7 QL WBOL >KA
g 3BQ IS>FI>?IB PQ>QRP QL .LQ IS>FI>?IB

\ 3ELRIA > OBPLRO@BdP OBDRI>QFLK LMBO>QFKD M>0>JBQBOP @E>KDB >CQBO QEB 2BDRI>C
@ILPBP CLO >K ELRO QEB CLIILTFKD @E>KDBP J>V ?B J>AB QEOLRDE AFOB@Q @LJIRKF@>C
QEB 0*- ->PQBO #LLOAFK>QLO

g 2BPLRO@B 2BDRI>QFKD 3Q>QRP
f I1S>FI>?IB QL RK>S>FI>?IB
f 3BIC P@EBARIBA QL RK>S>FI>?IB

g (FDE 2BDRI>QFLK ,FJFQ J>V ?B AB@OB>PBA ?RQ KLQ FK@OB>PBA >KA ,LT 2BDRI>QFLK ,F,
J>V ?B FK@OB>PBA ?RQ KLQ AB@OB>PBA

g 2BDRI>QFKD #>M>?FIFQV J>V ?B AB@OB>PBA ?RQ KLQ FK@OB>PBA

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



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

g 2BDRI>QFLK ->UFJRJ #>M>?FIFQV J>V ?B AB@OB>PBA ?RQ KLQ FK@OB>PBA >KA 2BDRI>Q
-FKFJRJ #>M>?FIFQV J>V ?B FK@OB>PBA ?RQ KLQ AB@OB>PBA

3.2.3 Regulation Bilateral Transactions
2BDRI>QFLK "FI>QBO>| 40>KP>@QFLKP J>V ?B OBMLOQBA QL 0*- 3R@E OBMLOQBA 2BDRI>QFLK "F
40>KP>@QFLKP JRPQ ?B CLO QEB MEVPF@>I QO>KPCBO LC 2BDRI>QFLK >KA JRPQ ?B OBMLOQBA
>KA PR?PBNRBKQIV @LKCFOJBA ?V QEB PBIIBO QEOLRDE QEB ->OHBQP ">QBT>V 3VPQBJ KL I>QBC
QEB A>V >CQBO QEB QO>KP>@QFLK PQ>0QP "FI>QBO>I QO>KP>@QFLKP QE>Q E>SB ?BBK OBI
@LKCFOJBA J>V KLQ ?B @E>KDBA QEBV JRPQ ?B ABIBQBA >KA OB OBMLOQBA $BIBQFLK LC > OBN
?FI>QBO>l QO>KP>@QFLK FP FKQBOMOBQBA >P > @E>KDB FK QEB BKA QFJB LC QEB QO>KP>@QF
ELRO RKIBPP QEB QO>KP>@QFLK E>P KLQ VBQ PQ>0QBA

4EB ?RVBO LK QEB QO>KP>@QFLK PR?JFQP QEB -7 >JLRKQ QEB PBIIBO >KA QEB PQ>0Q >KA BKA
QEB QO>KP>@QFLK SF> QEB ->OHBQP '>QBT>V 3VPQBJ 4EB PBIIBO @LKCFOJP QEB QO>KP>@QFL
->OHBQP '>QBT>V 3VPQBJ?V  QEB A>V >CQBO QEB PQ>0Q A>QB LC QEB ?FI>QBO>| QO>KP>@QF

0>VJIBKQP >KA OBI>QBA @E>ODBP >PPL@F>QBA TFQE QEB 2BDRI>QFLK "FI>QBO>| 40>KP>@QFLKI
0*- PE>Il ?B >0O0>KDBA ?BQTBBK QEB M>OQFBP QL QEB ?FI>QBO>| @LKQO>@Q

I 2RVBO RKABO > ?FI>QBO>| OBDRI>QFLK @LKQO>@Q OBMLOQBA QL 0*- >DOBBP QE>Q FQ DR>0>k
FKABJKFCFBP 0*- 0* 3BQQIBJBKQ >KA QEB J>OHBQ M>0QF@FM>KQP CLO QEB @LPQP LC >KV MR
QEB PBIIBO FK QEB 2BDRI>QFLK ->OHBQ >P ABQBOJFKBA ?V 0*- QL PRMMIV QEB OBMLOQBA ?FI>C
QO>KP>@QFLK >KA CLO TEF@E M>VJBKQ FP KLQ J>AB QL 0*- 3BQQIBJBKQ ?V QEB PBIIBO

5MLK >KV ABC>RIQ FK L?IFD>QFLKP QL 0*- LO 0*- 3BQQIBJBKQ ?V > ->OHBQ 0>0QF@FM>KQ 0*- PE>
KLQ >@@BMQ >KV KBT ?FI>QBO>| OBMLOQFKD ?V QEB ->OHBQ 0>0QF@FM>KQ >KA PE>Il QBOJFK>
->OHBQ 0>0QF@FM>KQdP OBMLOQFKD LC ->OHBQP '>QBT>V P@EBARIBP >PPL@F>QBA TFQE FQP
"FI>QBO>| 40>KP>@QFLKP MOBSFLRPIV OBMLOQBA QL 0*- CLO >Il A>VP TEBOB ABIFSBOV E>A KLQ
L@@ROOBA

0*- @>1@RI>QBP >KA MLPQP 2BDRI>QFLK :LKB MOBIFJFK>0V ?FIIFKD A>Q> LK TEF@E J>OHBQ M>O
@>K RPB >P > OBPLRO@B CLO MOF@FKD 2BDRI>QFLK "FI>QBO>| 40>KP>@QFLKP 4EB A>Q> @>K *
0*-dP $>Q> -FKBO QLLEQOM A>0Q>JFKBO MGJ @LJ CBBA >K@FII>0V=PBOSF@RAR=CFSBJFK=EOI
EQQMP A>Q>JFKBO MGJ @LJ CBBA OBD=WLKB=MOBIFJ=?FIl ABCFKFQFLK

3.2.4 Regulation Requirement Determination

4EB QLQ>I 0*- 2BDRI>QFLK 2BNRFOBJBKQ CLO QEB 0*- 24/ FP ABQBOJFKBA FK TELIB -7 CLO QEB

0>JM >KA KLK O>JM MBOFLAP $BJ>KA 2BPLRO@BP >0OB IFJFQBA QL MOLSFAFKD LC QEB OBDRI>

OBNRFOBJBKQ &ROQEBO ABQ>FIP @>K ?B CLRKA FK 0*- ->KR>| ">|>K@FKD /MBO>QFLKP 3B@QF
$BQBOJFKFKD 2BDRI>QFLK 'PPFDKJBKQ
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0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
3B@QFLK /SBOSFBT LC QEB 0*- 2BDRI>QFLK ->OHBQ

3.2.5 Regulation Obligation

(LROIV M>OQF@FM>KQ 2BDRI>QFLK /?IFD>QFLKP >0B ABQBOJFKBA >CQBO QEB C>@Q ?>PBA LK C
>@QR>! IL>A O>QFLP 0>0QF@FM>KQP @>K BPQFJ>QB QEBFO PE>0B LC QEB 0*- 2BDRI>QFLK 2BNI
>AS>K@B ?V @LIJM>0OFKD QEBFO ELROIV IL>A CLOB@>PQ QL QEB 0*- ELROIV IL>A CLOB@>PQP MO
0*-

,3%P J>V CRICFII QEBFO 2BDRI>QFLK /?IFD>QFLKP ?V
\ 3BIC P@EBARIFKD QEB BKQFQVJP LTK OBPLRO@BP
\ %KQBOFKD @LKQO>@QR>| >00>KDBJBKQP TFQE LQEBO ->OHBQ 0>0QF@FM>KQP LO
\ ORO@E>PFKD 2BDRI>QFLK COLJ QEB 2BDRI>QFLK ->OHBQ

3.2.6 Regulation Offer Period

2BPLRO@B LTKBOP TFPEFKD QL M>OQF@FM>QB FK QEB 2BDRI>QFLK ->OHBQ JRPQ >Q IB>PQ PRM
@LPQ ?>PBA 2BDRI>QFLK /CCBO OBCIB@QFKD ?LQE 2BDRI>QFLK #>M>?FIFQV /CCBO #LPQ >KA QE
0BOCLOJ>K@B #LPQ LC QEB OBPLRO@B ?V  QEB A>V MOFLO QL QEB /MBO>QFKD $>V >KA QEB
OBJ>FKABO LC QEB KB@BPP>0V A>Q> MOFLO QL QEB 2BDRI>QFLK ->OHBQ @ILPFKD >P PQ>QBA >
3B@QFLK  LC QEFP ->KR>|

$>FIV 2BDRI>QFLK /CCBOP >OB IL@HBA >P LC  QEB A>V MOFLO QL QEB /MBO>QFKD $>V 4EB J>C
A>Q>?>PB FP DBKBO>IIV RK>S>FI>?IB CLO RMA>QBP QL LCCBOP CLO QEB KBUQ /MBO>QFKD $>V ?I

>KA QEB QFJB 0*- MLPQP QEB OBPRIQP LC QEB $>V >EB>A %KBODV ->OHBQ CLO QE>Q /MBO>QF
$>V TEFIB QEB $>V >EB>A ->OHBQ FP ?BFKD @IB>0BA (LROIV RMA>QBP QL 2BDRI>QFLK /CCBOP >
ABCFKBA FK 3BB@QFLK  LC QEFP ->KR>l @>K ?B PR?JFQQBA RM QL PFUQV CFSB  JFKRQBP MO
QEB PQ>0Q LC QEB LMBO>QFKD ELRO !ll OBPLRO@BP IFPQBA >P >S>FI>?IB CLO 2BDRI>QFLK TFQE
E>SB QEBFO LCCBO MOF@BP PBQ QL WBOL

3.2.7 Regulation Market Clearing

0*- @IB>0OP QEB 2BDRI>QFLK ->OHBQ Q>HFKD FKQL >@@LRKQ CLOB@>PQ IL>A QO>KPJFPPFLK @
>KA OBPBOSB OBNRFOBJBKQP >KA MLPQP QEB OBPRIQP KL I>QBO QE>K QEFOQV  JFKRQBP MOI
LC QEB LMBO>QFKD ELRO FK QEB ->OHBQP '>QBT>V 3VPQBJ

3.2.7.1 Dispatch in the Regulation Market

%@LKLIF@ O>JM O>QB JRPQ ?B >AGRPQBA TEBK OBPLRO@BP MOLSFAB 2BDRI>QFLK QL JFKFJFW
@LKCIF@Q ?BQTBBK %KBODV >KA 2BDRI>QFLK PBOSF@BP 4EB PBDJBKQ PMB@FCF@ O>JM O>QE
@>I@RI>QBA COLJ QEB B@LKLIJF@ O>JM O>QB >P CLIILTP

Cleared Regulation Capacity AREG
Minutes

Reduced Energy Ramp Rate J >U Economic Ramp Rate e

4L FK@OB>PB @LKPFPQBK@V FK QEB )KAFSFAR>| 'BKBO>QLO $FPM>Q@E )'$ PBQ MLFKQ PBKQ ?\
> RKFQ FP OBDRI>QFKD QEB )'$ PBQ MLFKQ TFII LKIV JLSB RM TEBK QEB 24 3#%$ ,-0 GRPQFCFBP O
QEB OBPLRO@B >KA QEB OBPLRO@B E>P > KLK WBOL OBAR@BA BKBODV 0>JM O>QB 4EB )'$ PBQ
LKIV JLSB ALTK TEBK QEB 24 3#%$ ,-0 GRPQFCFBP ILTBOFKD QEB OBPLRO@B >KA QEB OBPLRO@B

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



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

> KLK WBOL OBAR@BA BKBODV 0>JM O>QB 4EB OBAR@BA BKBODV 0>JM O>QB FP > JBJ?BO BKQE
RKFQ PMB@FCF@ MBO@BKQ>DB LC QEB ?FA FK B@LKLIJF@ O>JM O>QB CLO B>@E OBPLRO@B )C
BKQBOBA FK QEB ->OHBQ '>QBT>V PVPQBJ CLO QEB OBPLRO@B > ABC>RIQ LC WBOL FP RPBA

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

( Capabili;y ) Capability
orter (orw)) ()

* - -
Benefits Factor Historic
of Performance

Of fered Resource Score

Adjusted Regulating Capability Cost ($) =

4EB IAGRPQBA 2BDRI>QFKD #>M>?FIFQV /CCBO FP >AGRPQBA ?V QEB "BKBCFQP &>@QLO LC QEB |
LCCBOBA OBPLRO@B >KA QEB EFPQLOF@ MBOCLOJ>K@B P@LOB LC QEB OBPLRO@B 4EB "BKBC
ABCFKBA I1>QBO FK 3B@QFLK  LC QEFP ->KR>| 4EB EFPQLOF@ MBOCLOJ>K@B P@LOB FP AFP(
0% ->KR>l ">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

-FIB>DB FP QEB PRJJ>QFLK LC JLSBJBKQ OBNRBPQBA ?V QEB OBDRI>QFLK @LKQOLI PFDK>| > OBF
CLIILTFKD )Q FP @>I@RI>QBA CLO QEB ARO>QFLK LC QEB J>OHBQ ELRO CLO B>@E OBDRI>QFLK ¢
F B 2BD! >KA 2BD$

Mileagerega », " YRegA; e RegAi Y

Mileageregp ", "YRegD; e RegDje Y

0*- @>I@RI>QBP QEB !AGRPQBA 0BOCLOJ>K@B #LPQ >P

Mileage
Performance of
Offer _ MW Offered Resource
. Signal Type _ MW MW Capability
Adjusted Performance Cost
Benefits Factor Historic MW
of Performance

Offered Resource Score

3FJFI>0 QL QEB 'AGRPQBA 2BDRI>QFKD #>M>?FIFQV /CCBO QEB !AGRPQBA 0BOCLOJ>K@B /CCBO
?V QEB "BKBCFQP &>@QLO LC QEB PMB@FCF@ LCCBOBA OBPLRO@B >KA QEB EFPQLOF@ MBOCL
OBPLRO@B 4EB "BKBCFQP &>@QLO FP ABCFKBA 1>QBO FK 3B@QFLK LC QEFP ->KR>| 4EB EFFP
MBOCLOJ>K@B P@LOB FP AFP@RPPBA FK 0*- ->KR>l  ">I>K@FKD /MBO>QFLKP 3B@QFLK

$FPNR>IFCF@>QFLK >KA 2BNR>IFCF@>QFLK LC > 2BPLRO@B 4EB MBOCLOJ>K@B LCCBO FP MOF(
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0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
3B@QFLK /SBOSFBT LC QEB 0*- 2BDRI>QFLK ->OHBQ

@E>KDB FK -7 QL KLOJ>IFWB QEB MBOCLOJ>K@B ?BQTBBK PFDK>| QVMBP 4EB EFPQLOF@>I| JFIB
OLIIFKD A>V >SBO>DB ?V QEB PFDK>I QVMB QE>Q QEB OBPLRO@B E>P NR>IFCFBA QL CLIILT

3.2.7.4 Lost Opportunity Cost (LOC)
%PQFJ>QBA OBPLRO@B LMMLOQRKFQV @LPQ FP @>I@RI>QBA >P CLIILTP

\ %>@E -#% >P ABP@OF?BA FK 3B@QFLK LC QEFP ->KR>I RQFIFWBP QEB IBPPBO LC QEB >S:
MOF@B ?>PBA BKBODV P@EBARIB LO JLPQ BUMBKPFSB >S>FI>?IB @LPQ ?>PBA BKBODV P@E
alLPQ LMMLOQRKFQV @LPQ BKBODV P@EBARIBb >KA CLOB@>PQBA ,-OP QL ABQBOJFKB QEE
LMMLOQRKFQV @LPQ B>@E OBPLRO@B TLRIA FK@RO FC FQ >AGRPQBA FQP LRQMRQ >P KB
FQP CRII >JLRKQ LC OBDRI>QFLK

4EB >MMOLUFJ>QB CLOJRI> CLO QEB ILPQ LMMLOQRKFQV @LPQ FK@ROOBA AROFKD QEB OBDRI:
2V QEB -#% CLO @LJJFQJBKQ ?>PBA LK QEB AFPM>Q@E ORK FP

YLMP e ED Y GENOFF

7EBOB

LMP FP QEB CLOB@>PQBA ELROIV ,-0 >Q QEB
OBPLRO@B ?RP

ED FP QEB MOF@B COLJ QEB ILPQ LMMLOQRKFQV
@LPQ BKBODV P@EBARIB >PPL@F>QBA TFQE
QEB PBQ MLFKQ QEB OBPLRO@B JRPQ J>FKQ>FK
QL MOLSFAB FQP CRII >JLRKQ LC OBDRI>QFLK
>KA

GENOFF FP QEB -7 ABSF>QFLK ?BQTBBK B@LKLIF@

AFPM>Q@E >KA QEB OBDRI>QFLK PBQ MLFKQ

4EB >MMOLUFJ>QB CLOJRI> CLO QEB ILPQ LMMLOQRKFQV @LPQ FK@ROOBA AROFKD QEB OBDRI:
CLO 2BDRI>QFLK 0OF@FKD ?>PBA LK QEB ,0# MOF@FKD ORK FP

YLMP e ED Y GENOFF

7EBOB
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0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
3B@QFLK /SBOSFBT LC QEB 0*- 2BDRI>QFLK ->OHBQ

LMP FP QEB >@QR>l JFKRQB ,-0 >Q QEB
OBPLRO@B ?RP

ED FP QEB MOF@B COLJ QEB ILPQ LMMLOQRKFQV
@LPQ BKBODV P@EBARIB >PPL@F>QBA TFQE
QEB PBQ MLFKQ QEB OBPLRO@B JRPQ J>FKQ>FK
QL MOLSFAB FQP CRII >JLRKQ LC OBDRI>QFLK
>KA

GENOFF FP QEB -7 ABSF>QFLK ?BQTBBK B@LKLIF@
AFPM>Q@E >KA QEB OBDRI>QFLK PBQ MLFKQ

Il RKFQ PMB@FCF@ ILPQ LMMLOQRKFQV @LPQP >OB AFSFABA ?V QEB "BKBCFQP &>@QLO LC QEI
OBPLRO@B >KA QEB OBPLRO@BAP EFPQLOF@ MBOCLOJ>K@B P@LOB CLO QEB MROMLPBP LC @
PBQQFKD QEB 2BDRI>QFLK ->OHBQ #/B>OFKD 0OF@BP 4EB "BKBCFQP &>@QLO FP ABCFKBA I>QB(
LC QEFP ->KR>| 4EB EFPQLOF@ MBOCLOJ>K@B P@LOB FP AFP@RPPBA FK 0*- ->KR>|
">I>K@FKD /MBO>QFLKP 3B@QFLK  $FPNR>IFCF@>QFLK >KA 2BNR>IFCF@>QFLK LC > 2BPLROG

0*- @>I@RI>QBP QEB !AGRPQBA ,LPQ /MMLOQRKFQV #LPQ >P

Estimated Lost Opportunity

Capability
MW MW
Adjusted Lost Opportunity Cost
Benefits Factor Historic
of Performance
Offered Resource Score

"LQE ILPQ LMMLOQRKFQV @LPQ @>I@RI>QFLKP >0B ABCFKBA PFIMIFPQF@>IIV CLO QEB MROMLF
4EB >@QR>| @>I@RI>QFLKP >0B FKQBDO>QFLKP QE>Q J>V ?B SFPR>IFWBA >P QEB >OB> LK > DO>
2V QEB ILPQ LMMLOQRKFQV @LPQ BKBODV P@EBARIB QEB MLFKQP LK QE>Q @ROSB @LOOBPML
OBPLRO@BdJP ABPFOBA B@LKLIF@ AFPM>Q@E >KA QEB PBQ MLFKQ KB@BPP>0OV QL MOLSFAB QI
OBDRI>QFLK >KA QEB ,-0 ! P>JMIB @>I@RI>QFLK @>K ?B CLRKA LK 0*- TB?PFQB >Q

0*- J>V @>11 LK OBPLRO@BP KLQ LQEBOTFPB >PPFDKBA FK LOABO QL MOLSFAB 2BDRI>QFLK FK
>@@LOA>K@B TFQE 0*- P L?IFD>QFLK QL JFKFJFWB QEB QLQ>l @LPQ LC %KBODV /MBO>QFKD 2B
2BDRI>QFLK >KA LQEBO K@FII>0V 3BOSF@BP )C > OBPLRO@B FP @>IIBA LK ?V 0*- CLO QEB MRO
MOLSFAFKD 2BDRI>QFLK QEB OBPLRO@B FP BIFDF?IB CLO OB@LSBOV LC 2BDRI>QFLK ,LPQ /MML!
>P TBII >P PQ>0Q RM KL IL>A >KA BKBODV @LPQP

0IB>PB OBCBO QL 3B@QFLK 2BDRI>QFLK #OBAFQP LC 0*-->KR>I /MBO>QFKD !DOBBJBKQ
|@@LRKQFKD CLO >AAFQFLK>I ABQ>FIP LK ELT ,/# FP RPBA FK PBQQIBJBKQP

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


https://pjm.com/-/media/markets-ops/ancillary/regulation-uplift-and-lost-opportunity-cost.ashx?la=en

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

2BPLRO@BP KLQ BIFDF?IB LO TFQE KL ILPQ LMMLOQRKFQV >PPL@F>QBA TFQE MOLSFAFKD OBDR

\ %KBODV OBPLRO@BP QE>Q >OB PBIC P@EBARIBA QL MOLSFAB %KBODV >KA AL KLQ PRMMIV
/CCBO

\ $BJ>KA 2BPLRO@BP
\ .LK %KBODV 2BDRI>QFLK LKIV OBPLRO@BP

LQTFQEPQ>KAFKD QEB >?LSB OBPLRO@BP QE>Q AL KLQ PR?JFQ >K BKBODV LCCBO @ROSB TFII
IMMLOQRKFQV #LPQ LC WBOL

3.2.7.5 Total Offer

%>@E OBPLRO@B JRPQ ?B O>KHBA ?>PBA LK QEB QLQ>I BUMB@QBA @LPQ LC QE>Q OBPLRO@B
0*- @>I@RI>QBP QEB 'AGRPQBA 4LQ>| /CCBO LC QEB OBPLRO@B >P CLIILTP

Adjusted Adjusted .
. Adjusted
Regulation Lost
: - _ Performance
Adjusted Total Offer Cost Capability Opportunity Cost
Cost Cost
Participant Data PJM Data

Performance Capability Historical Benefits Regulaion Inter-Temporal
bk iz Lisies, Factor Requirement SppDHanMy
(SiaMW) (S/mw) Score & Cost

TPS Test

e B
y B

ooty |"ll Clearing |
Process |
A,

".. Regulafion Resource
Commitments

Total Incremental
Costof Marginal
Resource

Regulation Market C learing Prices

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



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

%>@E -#% >P ABP@OF?BA FK 3B@QFLKP >KA LC QEFP ->KR>|I O>KHP >II >S>FI>?I1B OBDRI>QFk
OBPLRO@BP FK >P@BKAFKD JBOFQ LOABO MOF@B >KA PFJRIQ>KBLRPIV ABQBOJFKBP QEB IB>P(
PBQ LC OBPLRO@BP KB@BPP>0OV QL MOLSFAB %KBODV 2BDRI>QFLK >KA 2BPBOSBP CLO QEB LM
Q>HFKD FKQL >@@LRKQ >KV OBPLRO@BP PBIC P@EBARIBA QL MOLSFAB >KV LC QEBPB PBOSF@
OOF@B FP ABQBOJFKBA >P CLIILTP

Adjusted Total Offer Cost
Capability MW

Rank Price

3ELRIA QEB -#% 7B RK>7?IB QL CRICFII ?LQE QEB 2BDRI>QFLK >KA 2BPBOSB 2BNRFOBJBKQP 2BDRI:
OB@BFSBP QEB EFDEBO MOFLOFQV

0*- @IB>OP QEB J>OHBQ QL JBBQ QEB 2BDRI>QFLK #>M>?FIFQV 2BNRFOBJBKQ 4EB 2BDRI>QFLK
#>M>?FIFQV 2BNRFOBJBKQ PBQP QEB >JLRKQ LC OBDRI>QFKD @>M>?FIFQV QE>Q 0*- ?BIFBSBP F(
QL >?PLO? PRPQ>FKBA 24/ #% ABSF>QFLKP >AGRPQBA ?V QEB "BKBCFQP &>@QLO LC > PMB@FCF
OBPLRO@B >KA QEB OBPLRO@BdP EFPQLOF@ MBOCLOJ>K@B P@LOB 4EB "BKBCFQP &> @QLO FI
3B@QFLK  LC QEFP ->KR>| 4EB EFPQLOF@ MBOCLOJ>K@B P@LOB FP AFP@RPPBA FK 0*- ->KR:
">I>K@FKD /IMBO>QFLKP 3B@QFLK  $FPNR>IFCF@>QFLK >KA 2BNR>IFCF@>QFLK LC > 2BPLROG
J>OHBQ TFIl >PPFDK OBPLRO@BP RKQFI QEB @LKPQO>FKQ FP JBQ ?V

Regulation Capability Requirement
mMw

< Z Capability (MW),;, = Benefits Factor of Of fered Resource;
i=0
* Historic Performance Score;

7FQE QEB 2BDRI>QFLK #>M>?FIFQV @LKPQO>FKQ P>QFPCFBA QEB 2>KH 0OF@B -7 LC QEB I>PQ
OBPLRO@B PBQP QEB 2BDRI>QFLK ->OHBQ #/B>OFKD 0OF@B 2-#0 4EFP 2-#0 FP RPBA QL ABOFSB
@IB>OFKD MOF@B CLO QEB 2BDRI>QFLK #>M>?FIFQV >KA 2BDRI>QFLK 0BOCLOJ>K@B @LJIMLKBK
2BDRI>QFLK ->OHBQ 0BOCLOJ>K@B #IB>OFKD 00F@B 2-0#0 FP @>I@RI>QBA ?V CFKAFKD QEB J>!
>AGRPQBA MBOCLOJ>K@B LCCBO COLJ QEB PBQ LC >l @IB>0OBA OBPLRO@BPd >AGRPQBA MBOC
CLILTP

Regulation Market Performance Clearing Price - 7
Mileage
Performance of
Offer _ MW Offered Resource
max Signal Type _ MW MW
Assigned Resources Benefits Factor Historic
of Performance

Offered Resource Score

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



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

4EBK QEB 2-0#0 FP PR?QO>@QBA COLJ QEB 2-#0 CLO QEB 2BDRI>QFLK ->OHBQ #>M>?FIFQV #IB>OF
0OF@B 2-##0 TEF@E FP QEB OBPFAR>| ?BQTBBK QEB 2-#0 >KA 2-0#0

Regulation Market Capability Clearing Price MW
Regulation Market Clearing Price MW e Regulation Market Performance Clearing Price MW
4EB CFSB JFKRQB 2BDRI>QFLK #IB>OFKD 0OOF@BP @>I@RI>QBA RPFKD QEB MOF@FKD ORK LC,
MLPQBA FK QEB $>Q> 6FBTBO RPBO FKQBOC>@B MR?IF@ SFBT 2-#0 P >KA LQEBO ?FIIFKD ABQBO

FKCLOJ>QFLK FP >IPL >S>FI>?IB SF> 0*-dP $>Q> -FKBOORQLIA>O>JFKBO MGJ @LJ CBBA
>K@FII>0V=PBOSF@BP=CFSBJFK=EOI

)C KL 2BDRI>QFLK ->OHBQ 2BPRIQP >0B MLPQBA QL QEB ->OHBQP '>QBT>V 3VPQBJ CLO >K ELRO (
TFIl @LKQFKRB QEB @ROOBKQ >PPFDKJBKQP >P KBBABA FKQL QEB RK MLPQBA ELRO 4EBOB TF
FIM>@Q QL QEB MOF@B @>I@RI>QFLK 4EB 2BDRI>QFLK #IB>OFKD 00OF@BP @LKQFKRB QL ?B @>
BSBOV CFSB  JFKRQBP FK 2B>| QFJB >KA >OB RPBA CLO PBQQIBJBKQ

3.2.7.6 Benefits Factor Function

2BDRI>QFKD OBPLRO@BP @>K CLIILT BFQEBO > 2BD! QO>AFQFLK>| LO 2BD$ AVK>JF@ PFDK>| ?>
QEBFO OBPLRO@BPd IFJFQ>QFLK >KA ?RPFKBPP MO>@QF@BP 4EB OBDRI>QFKD OBPLRO@BP @
@>K ?B >KV PBQ LC LO JFU LC ?LQE QO>AFQFLK>| >KA AVK>JF@ OBPLRO@BP 4EBOB FP >K LMBO:
OBI>QFLKPEFM ?BQTBBK QEB OBDRI>QFKD OBPLRO@B JFU >KA ELT QEB 2BDRI>QFLK 2BNRFOBJB
P>QFPCFBA 4EFP OBI>QFLKPEFM FP FK@IRABA FK QEB J>OHBQ @IB>OFKD MOL@BPP >P QEB "BK
&RK@QFLK ?B@>RPB QEB OBI>QFLKPEFM FP ABMF@QBA >P > @ROSB

4EB "BKBCFQP &>@QLO QO>KPI>QBP > AVK>JF@ OBPLRO@BAJP -7P FKQL QO>AFQFLK>| -7P LO %C(
-7P 4EBPB %CCB@QFSB -7P OBCIB@Q QEB 0>QB LC PR?PQFQRQFLK ?BQTBBK OBPLRO@BP CLIIL’
AFCCBOBKQ OBDRI>QFLK PFDK>IP &LO J>OHBQ @IB>OFKD B>@E AVK>JF@ OBPLRO@B FP >PPFC
AB@OB>PFKD >KA RKFNRB "BKBCFQP &>@QLO 4EB "BKBCFQP &>@QLO LC QEB LCCBOBA OBPLRC
PMB@FCF@ "BKBCFQP &> @QLO FP QEB J>ODFK>I MLFKQ LK QEB "BKBCFQP &>@QLO &RK@QFLK (
I>PQ -7 >AGRPQBA ?V EFPQLOF@>| MBOCLOJ>K@B QE>Q PMB@FCF@ OBPLRO@B TFIl >AA QL QE
OBPLRO@B PQ>@H

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


http://dataminer2.pjm.com/feed/ancillary_services_fivemin_hrl
http://dataminer2.pjm.com/feed/ancillary_services_fivemin_hrl

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

2.500 \
2.000
S
L5
Vi
(o]
% . Foint where RegD MW is
E equivalent to ReghA MW
= 1.000
i Benefits Factor
[
[
[
[
0.000 20 40 &0 80 100
Percentage of RegD Performance Adjusted MW to the
D Exrectve Heguitement

4EB "BKBCFQP &>@QLO O>KDBP COLJ QL TEBOB >"BKBCFQP & @QLO LC FP BNRFS>IBKQ QL >
QO>AFQFLK>| OBPLRO@B 0*- TFIl OBSFBT QEB "BKBCFQP &>@QLO >P LMBO>QFLK>| @LKAFQFLKP
BS>IR>QB QEB OBI>QFLKPEFM TEBK KBBABA 4EBPB LMBO>QFLK>l @LKAFQFLKP @LRIA FK@IRAB

LQEBO C>@QLOP @E>KDBP QL QEB OBDRI>QFLK PFDK>l QRKFKD M>0>JBQBOP @E>KDBP FK QEI
OBPLRO@BP MOLSFAFKD OBDRI>QFLK PBOSF@B >KA @E>KDBP QL QEB 2BDRI>QFLK 2BNRFOBJB

0*- ABQBOJFKBP QEB "BKBCFQP &>@QLO ?>PBA LK QEB BUMB@QBA FIM>@Q QE>Q AVK>JF@ OBP
E>SB LK QEB .%2# OBIF>?FIFQV @OFQBOF> $BQBOJFK>QFLK LC BUMB@QBA OBPMLKPB FP ?>PBA
@LJ?FK>QFLK LC LCC IFKB JLABIP >K>IVPFP LC QEB OBDRI>QFLK PFDK>IP >KA QEB EFPQLOF@>! |
A>Q>>P FQ >@@RJIRI>QBP (FPQLOF@>| LMBO>QFLK>I A>Q> FP DFSBK FK@OB>PFKD TBFDEQ QL ¢
&>@QLO ABQBOJFK>QFLK LSBO QFJB #E>KDBP QL QEB "BKBCFQP &> @QLO &RK@QFLK >OB J>AB

>CQBO OBSFBT >Q QEB /MBO>QFKD #LJJFQQBB

4EB KBQ FIM>@Q LC QEB RPB LC QEB "BKBCFQP &>@QLO FP QL FK@OB>PB QEB IFHBIFELLA LC AV
OBPLRO@BP ?BFKD PBIB@QBA FK QEB @IB>OFKD MOL@BPP RM QL QEB MLFKQ LC AFJFKFPEFKD
QEB MLFKQ LC AFJFKFPEFKD OBQROKP QL QEB "BKBCFQP &>@QLO TFIl AB@OB>PB QEB IFHBIF
AVK>JF@ OBPLRO@BP ?BFKD @IB>0OBA 2BD$ OBPLRO@BP TFQE > ?BKBCFQP C>@QLO IBPP QE>K
@LKPFABOBA FK QEB OBDRI>QFLK @IB>OFKD

$ROFKD FABKQFCFBA ELROP TEBOB JLOB PRPQ>FKFKD OBDRI>QFLK 2BD! >KA IBPP AVK>JF@ OBI
2BD$ FP T>00>KQBA 2BD$ OBPLRO@BP TFQE > "BKBCFQP &>@QLO IBPP QE>K TFII KLQ ?B @LKF

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



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

FK QEB OBDRI>QFLK @IB>OFKD ?B@>RPB LC FQP OBAR@BA ?BKBCFQP ! @>M FP FIMIBJBKQBA >(
&@QLO AROFKD QEBPB ELROP #>MMBA ELROP >OB OBSFBTBA LK > NR>OQBOIV ?>PFP >Q QEB
#LIJFQQBB

4EB "BKBCFQP &>@QLO FP @>I@RI>QBA FK !3/ LKB ELRO >EB>A FK 2B>| QFJB CLO B>@E NR>IFCFB
OBPLRO@B M>0QF@FM>QFKD FK QEB 2BDRI>QFLK ->OHBQ 4EB "BKBCFQP &>@QLO FP OB @>|@F
B>@E 2BD$ OBPLRO@B QE>Q FP @LJJFQQBA >KA MOLSFAFKD 2BDRI>QFLK FK 2B>I QFJB CLO BSB(
JFKRQB FKQBOS>I LC QEB ELRO 4EB OB@>I@RI>QFLK >@@LRKQP CLO @E>KDBP FK QEB OBPLRC
QLQ>I LCCBO @LPQ ARB QL QEB MLQBKQF>I @E>KDB FK ,-0 >Q FQP ?RP TEF@E J>V >CCB@Q FQP
IMMLOQRKFQV #LPQ S>IRB 4EB "BKBCFQP &>@QLO LC 2BD! OBPLRO@BP FP >IT>VP

4EB "BKBCFQP &>@QLO @>I@RI>QFLK PQBMP FK@IRAB
\ 30BM #>I@RI>QFLK LC QEB 0BOCLOJ>K@B !AGRPQBA -7

Performance Adjusted MW Capability MW Historical Performance Score

\ 30BM #>I@RI>QFLK LC QEB )KFQF>I 'AGRPQBA 4LQ>| /CCBO #LPQ

Adjusted Adjusted ]
. Adjusted
Regulation Lost
o ) N ) Performance
Initial Adjusted Total Offer Cost Capability Opportunity Cost
Cost Cost

in this step the resource benefits factor is assumed to be

2BD$ OBPLRO@BP TFQE FKFQF>I >AGRPQBA QLQ>I LCCBO @LPQ BNR>I QL WBOL TFIl PQFII ?B DFS
O>KHFKD ?RQ TFIl FKPQB>A ?B LOABOBA RPFKD QEB OBPLRO@B PMB@FCF@ EFPQLOF@>| MBOC
> QFB ?0B>HBO

\ 30BM #>I@RI>QFLK LC QEB OLIIFKD MBOCLOJ>K@B >AGRPQBA -7 ?>PBA LK QEB FKFQF>| >A(
QLQ>l @LPQ FK >P@BKAFKD O>KH LOABO

\ 30BM #>I@RI>QFLK LC QEB OBPLRO@B PMB@FCF@ "BKBCFQP &>@QLO ?>PBA LK QEB ABCF
&>@QLO #ROSB

3.2.7.7 Three Pivotal Supplier Test

0*- RQFIFWBP QEB 4EOBB 0FSLQ>I 3RMMIFBO 403 4BPQ FK QEB 2BDRI>QFLK ->OHBQ QL JFQFD>QE
MLTBO >P ABQ>FIBA FK |QQ>@EJBKQ + IMMBKAFU 3B@QFLK ! LC QEB 0*- 4>0OFCC )K!3/ B>@E
PRMMIFBO COLJ QL K FP O>KHBA COLJ QEB I>ODBPQ QL QEB PJ>IIBPQ LCCBOBA -7 LC BIFDF?IB 2
PRMMIV >AGRPQBA ?V QEB OBPLRO@B PMB@FCF@ "BKBCFQP &>@QLO >KA QEB OBPLRO@B PMB
P@LOB FK B>@E ELRO 3RMMIFBOP >0B QEBK QBPQBA FK LOABO PQ>OQFKD TFQE QEB QEOBB I>
)K B>@E FQBO>QFLK LC QEB QBPQ QEB QTL I>ODBPQ PRMMIFBOP >AGRPQBA ?V QEB "BKBCFQP &
LCCBOBA OBPLRO@BP >KA QEB OBPLRO@B PMB@FCF@ MBOCLOJ>K@B P@LOBP >0OB @LJ?FKBA

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



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

PRMMIFBO >AGRPQBA ?V QEB "BKBCFQP &>@QLO LC QEB LCCBOBA OBPLRO@B >KA QEB OBPLRO
MBOCLOJ>K@B P@LOB >KA QEB OBPRIQFKD @LJ?FKBA PRMMIV FP PR?QO>@QBA COLJ QLQ>I BC
>AGRPQBA ?V QEB "BKBCFQP &>@QLOP LC >/l LCCBOBA OBPLRO@BP >KA QEBFO OBPLRO@B PME
MBOCLOJ>K@B P@LOBP

4EB OBPRIQFKD KBQ >JLRKQ LC BIFDF?IB PRMMIV FP AFSFABA ?V QEB 2BDRI>QFLK 2BNRFOBJBKQ
ELRO >AGRPQBA ?V QEB OBPLRO@B PMB@FCF@ "BKBCFQP &>@QLOP >KA QEB OBPLRO@B PMB(
P@LOBP $ 7EBOB G ABCFKBP QEB PRMMIFBO ?BFKD QBPQBA FK @LJ?FK>QFLK TFQE QEB QTL I>(
PRMMIFBOP FKFQF>IIV QEB QEFOA I>ODBPQ PRMMIFBO TFQE G 4EB BNR>QFLK ?BILT PELTP QEF
QEB OBPFAR>| PRMMIV FKABU CLO QEOBB MFSLQ>I PRMMIFBOP 23)

>5-28-5,

RSI3, ===
J D

7EBOBG FC 23)G FP IBPP QE>K LOBNR>IQL QEBK QEB QEOBB PRMMIFBOP >OB GLFKQIV MFSI
QEB PRMMIFBOP ?BFKD QBPQBA C>FI QEB 403 4BPQ )QBO>QFLKP LC QEB QBPQ @LKQFKRB RKQF
LC QEB QTL I>0DBPQ PRMMIFBOP >KA > PRMMIFBO G OBPRIQ FK > 23) G DOB>QBO QE>K  7EBK Q
QEFP MOL@BPP FP QE>Q 23) G FP DOB>QBO QE>K  QEB OBJ>FKFKD PRMMIFBOP M>PP QEB QBP
OBPLRO@B LTKBO QE>Q C>FIP QEB 403 4BPQ FP LCCBO @>MMBA

\ 2BDRI>QFKD OBPLRO@BP >0B LCCBO @>MMBA >Q QEB IBPPBO LC QEBFO @LPQ ?>PBA LO J>
OBDRI>QFLK LCCBO MOF@B

\ IKLCCBO @>MMBA OBPLRO@B TFII LKIV ?B LCCBO @>MMBA CLO > PFKDIB ELRO >Q > QFJB >P
4BPQ FP OBORK CLO B>@E ELRO LC QEB A>V

\ 2BPLRO@B JBOFQ LOABO MOF@B -7E 2BPLRO@B OBDRI>QFLK LCCBO BPQFJ>QBA OBPLR
LMMLOQRKFQV @LPQ MBO -7E LC @>M>?FIFQV >AGRPQBA ?V QEB OBPLRO@B PMB@FCF@ "E
>KA QEB OBPLRO@B PMB@FCF@ MBOCLOJ>K@B P@LOB

3.2.8 Hydropower Units Opportunity Cost

3FK@B EVAOLMLTBO RKFQP LMBO>QB LK > P@EBARIB >KA AL KLQ E>SB >K BKBODV ?FA LMMLOQ}
CLO QEBPB RKFQP FP @>I@RI>QBA >P CLIILTP /KIV EVAOLMLTBO RKFQP KLQ BKOLIIBA FK QEB %3
M>0QF@FM>QFLK JLABI >OB @LKPFABOBA FK QEB ORIBP ?BILT

\ $ROFKD QELPB ELROP TEBK > EVAOLMLTBO RKFQ FP FK PMFII QEB %$ S>IRB FP PBQ QL WBOI
QEB LMMLOQRKFQV @LPQ FP ?>PBA LK QEB CRII S>IRB LC ,-0 $ROFKD QEB /MBO>QFKD $>V G
LMBO>QFKD @LJM>KV FP OBPMLKPF?IB CLO @LJIRKF@>QFKD QEFP @LKAFQFLK QL QEB 0*- -
#LLOAFK>QLO >KA FKAF@>QFKD QEFP @LKAFQFLK LK QEB 2BDRI>QFLK 5MA>QBP M>DB LC Q
'>QBT>V 3VPQBJ

\ )C>EVAOLMLTBO RKFQ FP @LJIFQQBA $>V >EB>A TFQE -7 DOB>QBO QE>K WBOL QEB CLOJR
P>JB>P 3B@QFLK  ,LPQ/MMLOQRKFQV #LPQ ,/# BU@BMQ QEB %$ S>IRB FP >K >SBO>DB
LC QEB ,-0 >Q QEB EVAOLMLTBO RKFQ ?RP CLO QEB >MMOLMOF>QB LK MB>H °  LOLCC

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



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

MB>H  ° * MBOFLA BU@IRAFKD QELPB ELROP AROFKD TEF@E >II

>S>FI>?IB RKFQP >Q QEB EVAOLMLTBO MI>KQ TBOB LMBO>QFKD )C QEFP >SBO>DB ,-0 S>IRB |
QE>K QEB >@QR>I ,-0 >Q QEB DBKBO>QLO ?RP QEB LMMLOQRKFQV @LPQ FP WBOL $>V >EB>
>OB RPBA CLO QEB MROMLPB LC BPQFJ>QFKD LMMLOQRKFQV @LPQP CLO EVAOLMLTBO RKF
-OP >OB RPBA FK QEB ILPQ LMMLOQRKFQV @LPQP CLO PBQQIBJBKQ

\ )C>EVAOLMLTBO RKFQ FP ?0LRDEQ LK LRQ LC P@EBARIB QL MOLSFAB 2BDRI>QFLK LO KLQ ¢
FK $>V >EB>A ->OHBQ TFQE -7P DOB>QBO QE>K QEB LMMLOQRKFQV @LPQ FP BNR>I QL QEB
-0 @>I@RI>QBA >P PQ>QBA >?LSB JFKRP QEB >@QR>I ,-0 >Q QEB DBKBO>QLO ?RP )C QEB >(
-0 FP EFDEBO QE>K QEB >SBO>DB QEB LMMLOQRKFQV @LPQ FP WBOL

\ 7EBK ABQBOJFKBA QL ?B B@LKLIF@>IIV ?2BKBCF@F>| 0*- J>FKQ>FKP QEB >RQELOFQV QL >AC
EVAOLMLTBO RKFQ P@EBARIBP CLO QELPB RKFQP P@EBARIBA ?V QEB LTKBO FC QEB LTKBO
PR?JFQQBA > OBDRI>QFLK LCCBO CLO QELPB RKFQP >KA J>AB QEB RKFQP >S>FI>?IB CLO 2BL

\ IKBU>JMIB LC 2BDRI>QFLK (VAOLMLTBO ,LPQ /MMLOQRKFQV #LPQ #>I@RI>QFLKP @>K ?B CLR
QEB 0*- TB?PFQB EQOMP_TTT MGJ @LJ JBAF>$LO#LJ J>OHBOP LMP >K@FII>0V OBDRI>QFLK
RMIFCQ >KA ILPQ LMMLOQRKFQV @LPQ MAC

3.2.8.1 Hydropower Operation

4EB B$!'24 (VAOL #>I@RI>QLO >MMIF@>QFLK FP RPBA QL DBKBO>QB >KA @LLOAFK>QB EVAOLMLTE
P@EBARIBP TFQEFK 0*- 'BKBO>QFLK FKCLOJ>QFLK @LIIB@QBA FK@IRABP MRIMFKD >KA DBKBO>
JBD>T>QQP OFSBO CILTP >KA MLKA OBPBOSLFO IBSBIP 'BKBO>QLOP PR?JFQ P@EBARIBP AFOB@
(VAOL #>1@RI>QLO >MMIF@>QFLK LO DBKBO>QLOP FKCLOJ>QFLK FP L?Q>FKBA COLJ QEB $>V >EE
@LJIFQJIBKQ 4EFP >IILTP 0*- $FPM>Q@EBOP QEB >?FIFQV QL ABQBOJFKB TEBK QEB RKFQP >OB P
QL @LJB LKIFKB LCCIFKB 0*- $FPM>Q@EBOP J>V >AGRPQ EVAOLMLTBO P@EBARIBP ?>PBA LK DBK
LTKBO OBNRBPQ LO TB>QEBO @LKAFQFLKP >KA OFSBO IBSBIP

$ROFKD KLOJ> LMBO>QFLKP EVAOLMLTBO DBKBO>QFLK LTKBOP J>V
\ &LIILT QEBFO $>V >EB>A @LJIFQIBKQ
\ 2BNRBPQ QL ?0FKD LK >AAFQFLK>| EVAOLMLTBO DBKBO>QFLK LO MRIMFKD LRQPFAB LC QEE
>EB>A @LJIFQJIBKQ
g 'AAFQFLK>IIV 0* $FPM>Q@E J>V OBNRBPQ QL ?0FKD LK >AAFQFLK>| EVAOLMLTBO DBKB
LO MRIMFKD LRQPFAB LC QEB $>V >EB>A @LJIFQJIBKQ

\ #LJB LKIFKB CLO OBIF>?FIFQV PR@E >P 3VK@EOLKLRP 2BPBOSB %SBKQP

$BMBKAFKD LK PVPQBJ @LKAFQFLKP 0*- J>V >@@LJILA>QB @E>KDBP FK P@EBARIB 4L C>@FIFQ
QEBPB >@QFLKP FK 24 3#%$ $FPM>Q@EBOP J>V BKQBO QEB >KQF@FM>QBA DBKBO>QFLK LO MR
LC QEB EVAOLMLTBO OBPLRO@B >P > EVAOLMLTBO P@EBARIB 4EFP EVAOLMLTBO P@EBARIB FP
OBMI>@B QEB 3Q>QB %PQFJ>QLO S>IRB FK >KQF@FM>QFLK LC PVPQBJ @LKAFQFLKP >KA RQFIFV
3#%$ >P ABCFKBA FK 3BB@QFLK  LC QEFP ->KR>|

2BSFPFLK %CCB@QFSB $>QB 0*- ]
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0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
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3.2.9 Regulation Market Operations

4EB 0*- AFPM>Q@EBO MBOFLAF@=>IIV BS>IR>QBP QEB PBQ LC OBPLRO@BP MOLSFAFKD 2BDRI>QF
J>HBP >KV >AGRPQJBKQP QL OBDRI>QFLK >PPFDKJBKQP ABBJBA KB@BPP>0OV >KA >MMOLMOF>Q
JFKFJFWB QEB LSBO>Il @LPQ LC 2BDRI>QFLK

)K QEB BSBKQ LC > 2BDRI>QFLK BU@BPP QEB 0*- AFPM>Q@EBO ABPBIB@QP OBPLRO@BP ?BDFKE
EFDEBPQ @LPQ OBPLRO@B @ROOBKQIV MOLSFAFKD 2BDRI>QFLK >KA JLSFKD ALTKT>0A

)K QEB BSBKQ LC > 2BDRI>QFLK ABCF@FBK@V QEB 0*- AFPM>Q@EBO RPBP QEB )KQBOJBAF>QB 4
#LKPQO>FKBA %@LKLIF@ $FPM>Q@E )4 3#%$ >MMIF@>QFLK QL PBIB@Q OBPLRO@BP QL MOLSF
2BDRI>QFLK ?BDFKKFKD TFQE QEB ILTBPQ @LPQ OBPLRO@B @ROOBKQIV KLQ MOLSFAFKD 2BDRI
JLSFKD RMT>0A

4EB 2-#0 >KA QEBOBCLOB 2-0#0 >KA 2-##0 J>V @E>KDB ?>PBA RMLK OBDRI>QFKD OBPLRO@B
>AGRPQJBKQP J>AB FK 2B>| QFJB 'KV LMMLOQRKFQV @LPQP QE>Q BU@BBA QEB 2-#0 >OB @OBA
QEB C>@Q LK > OBPLRO@B PMB@FCF@ ?>PFP

4EB 0*- %KBODV ->K>DBJBKQ 3VPQBJ %-3 TFIl PBKA > 24/ ?>PBA PFDK>I P QL B>@E ,L@>I
#LKQOLI #BKQBO ,## >P TBIl >P PFDK>IP QL FKAFSFAR>| OBPLRO@BP LO MI>KQP >P OBNRBPQBA
LTKBO

4EB 0*- AFPM>Q@EBO @LJIRKF@>QBP >KV @E>KDB FK OBPLRO@B OBDRI>QFKD >PPFDKJBKQP Q
H##P #LIM>KV QLQ>I FK PBOSF@B OBDRI>QFKD @>M>?FIFQFBP >0OB QEBK QBIBJBQBOBA ?>@H QL
%-3 SF> QEB 0*- A>Q> IFKH LO LQEBO >MMOLSBA JBQELAP

2BPLRO@B OBDRI>QFLK >PPFDKJBKQ @E>KDBP AROFKD QO>KPFQFLKP ?BQTBBK LK MB>H >KA LC
MBOFLAP ?BDFK QEFOQV  JFKRQBP MOFLO QL QEB KBT MBOFLA >KA >0OB @LJMIBQBA KL I>QBO
JFKRQBP >CQBO QEB MBOFLA ?BDFKP

&LO > AR>| NR>IFCFBA OBDRI>QFLK OBPLRO@B QEB PFDK>| >PPFDKJBKQ @>KKLQ @E>KDB TFQE
LMBO>QFKD ELRO QEBOBCLOB QEB OBPLRO@B TFIl @LKQFKRB QL ?B @LJJFQQBA LO OB @LJJFC
OBDRI>QFLK PFDK>I QVMB QE>Q QEB OBPLRO@B T>P FKFQF>IIV @LJIJFQQBA LK

4EB EFPQLOF@ MBOCLOJ>K@B P@LOB FP @>I@RI>QBA RMPQOB>J LC QEB J>OHBQ @IB>OFKD M(
AFP@RPPBA FK 0* ->KR>l  ">I>K@FKD /MBO>QFLKP 3B@QFLK  $FPNR>IFCF@>QFLK >KA
2BNR>IFCF@>QFLK LC > 2BPLRO@B )C QEB A>FIV EFPQLOF@ MBOCLOJ>K@B P@LOBP CLO >K /ME
KLQ >S>FI>?IB ARB QL > PVPQBJ C>FIROB LO LQEBO FPPRBP QE>Q >CCB@Q QEB @>I@RI>QFLK LC
MBOCLOJ>K@B P@LOBP CLO >l OBPLRO@BP QEB I>QBPQ >S>FI>?IB EFPQLOF@ MBOCLOJ>K@B F
I>PQ QEOBB  A>VP FP RPBA )C KL EFPQLOF@ MBOCLOJ>K@B P@LOBP >OB >S>FI>?IB COLJ QEB |
A>VP QEBK QEB I>QBPQ >S>FI>?IB OBDRI>QFLK NR>IFCF@>QFLK LO OBDRI>QFLK OBNR>IFCF@>Q
B>@E OBPLRO@B ?V PFDK>| QVMB FP RPBA

3.2.10 Settlements
! OBPLRO@BdP OBDRI>QFLK MBOCLOJ>K@B P@LOB CLO B>@E CFSB JFKRQB 2B>1 QFJB 3BQQIB.
FQ FP OBDRI>QFKD TFIl ABQBOJFKB QEB OBPLRO@BdP BIFDF?FIFQV CLO OBDRI>QFLK @OBAFQ >I

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



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

@LPQ CLO QE>Q FKQBOS>| ! OBPLRO@B TELPB MBOCLOJ>K@B P@LOB CLO QEB 2B>| QFJB 3BQQI
QE>Q FP ?BILT  TFIl CLOCBFQ OBDRI>QFLK @OBAFQ >KA ILPQ LMMLOQRKFQV CLO QE>Q FKQBOS

0IB>PB OBCBO QL 0*- ->KR> /MBO>QFKD !DOBBJBKQ !@@LRKQFKD 3B@QFLK 2BDRI>QFLK
I@@LRKQFKD CLO @LIMIBQB PBQQIBIBKQ ABQ>FIP

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



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

Section 4: Owerview of the PIM Reserve Market

7BI@LJB QL QEB /SBOSFBT LC QEB 0*- 2BPBOSB ->OHBQP PB@QFLK LC QEB 0*- ->KR>I CLO %KBOD!
IK@FII>0V 3BOSF@BP ->OHBQ /MBO>QFLKP )K QEFP PB@QFLK VLR TFIl CFKA ABP@OFMQFLKP LC
2BPBOSB 00FJ>OV 2BPBOSB >KA -FKRQB 2BPBOSB 3BOSF@BP >KA QEB 3VK@EOLKFWBA 2BPBC
LK 3VK@EOLKFWBA 2BPBOSB >KA 3B@LKA>OV 2BPBOSB 00LAR@QP >P >MMIFBA FK ?LQE $>V >E
>KA 2B>| QFJB 2BPBOSB ->OHBQP >KA /MBO>QFLKP

4.1 Owerview of the PJM Reserve Markets

4EB 0*- 2BPBOSB ->OHBQP MOLSFAB 0*- M>OQF@FM>KQP TFQE > J>OHBQ ?>PBA PVPQBJ CLO QEB
MRO@E>PB >KA P>IB LC QEB 3VK@EOLKFWBA 2BPBOSB 0OFJ>0V 2BPBOSB >KA JFKRQB 2BPBO!
3BOSF@BP a2BPBOSBPb 4EB 0*- 2BPBOSB ->OHBQP >0B @LKAR@QBA FK ?LQE QEB $>V >EB>A ->
>KA 2B>| QFJB ->OHBQ MOL@BPPBP )K QEB $>V >EB>A ->OHBQ 0* P@EBARIBP 2BPBOSBP LK >
PFJRIQ>KBLRPIV @L LMQFJFWBA ?>PFP TFQE %KBODV CLO B>@E ELRO LC QEB KBUQ /MBO>QFKE
2B>| QFJB 0*- MOL@ROBP 2BPBOSBP LK > PFJRIQ>KBLRPIV @L LMQFJFWBA ?>PFP TFQE %KBODV
B>@E ELRO >KA B>@E FKQBOS>|

"LQE QEB $>V >EB>A >KA 2B>| QFJB 2BPBOSB ->OHBQP >0OB LCCBO ?>PBA >KA MOL@ROB OBPLRO¢
JBBQ QEB OBNRFOBA 2BPBOSB 3BOSF@BP

\ 3VK@EOLKFWBA 2BPBOSB 3BOSF@B @>K LKIV ?B P>QFPCFBA ?V LKIFKB OBPLRO@BP QE>Q
OBPMLKA FK QBK  JFKRQBP LO IBPP

\ OOFJ>0V 2BPBOSB 3BOSF@B @>K ?B P>QFPCFBA ?V LKIFKB LO LCCIFKB OBPLRO@BP QE>Q >
OBPMLKA FK QBK  JFKRQBP LO IBPP

\  -FKRQB 2BPBOSB 3BOSF@B @>K ?B P>QFPCFBA ?V LKIFKB LO LCCIFKB OBPLRO@BP QE>Q >
OBPMLKA FK QEFOQV  JFKRQBP LO IBPP

0*- E>P QEOBB OBPBOSB MOLAR@QP QE>Q @>K JBBQ QEB OBNRFOBA 2BPBOSB 3BOSF@BP

\ 3VK@EOLKFWBA 2BPBOSB 0OOLAR@Q LKIFKB OBPLRO@BP QE>Q >0OB >?IB QL OBPMLKA FK QE
JFKRQBP LO IBPP 4EB 3VK@EOLKFWBA 2BPBOSB MOLAR@Q @>K P>QFPCV QEB 3VK@EOLKF
0OFJ>0V 2BPBOSB >KA -FKRQB 2BPBOSB 3BOSF@BP

\ LK 3VK@EOLKFWBA 2BPBOSB 0OLAR@Q LCCIFKB OBPLRO@BP QE>Q >0OB >?IB QL OBPMLKA |
JFKRQBP LO IBPP 4EB .LK 3VK@EOLKFWBA 2BPBOSB MOLAR@Q @>K P>QFPCV QEB 00FJ>0V
>KA -FKRQB 2BPBOSB 3BOSF@BP

\ 3B@LKA>OV 2BPBOSB 00LAR@Q LKIFKB LO LCCIFKB OBPLRO@BP QE>Q >OB >?IB QL OBPMLK
QBK >KAQEFOQV JFKRQBP 4EB 3B@LKA>OV 2BPBOSB MOLAR@Q @>K P>QFPCV LKIV QE
-FKRQB 2BPBOSB 3BOSF@B

4EB 3VK@EOLKFWBA 2BPBOSB .LK 3VK@EOLKFWBA 2BPBOSB >KA 3B@LKA>0V 2BPBOSB MOLARC
> MOFLOFQV PBNRBK@B ?>PBA LK QEB IBSBI LC OBIF>?FIFQV TEF@E B>@E MOLSFABP 3VK@EOLL

2BSFPFLK %CCB@QFSB $>QB 0*- ]
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?BFKD QEB JLPQ OBIF>?IB >P FQ FP LKIFKB >KA @>K OBPMLKA FK QBK  JFKRQBP LO IBPP @>K >
QEB 00OFJ>0V >KA -FKRQB 2BPBOSB OBNRFOBJBKQP ,FHBTFPB .LK 3VK@EOLKFWBA 2BPBOSB (
>|PL JBBQ QEB -FKRQB 2BPBOSB OBNRFOBJBKQ 3FK@B QEB PVPQBJ LMBO>QBP FK QEB JLPQ

B@LKLIF@>1 J>KKBO TEFIB P>QFPCVFKD B>@E OBPBOSB OBNRFOBJBKQ B@LKLIF@P AF@Q>QB
TEF@E JLOB OBIF>?IB OBPBOSB BU@BPPBP >0B >MMIFBA QL PR?LOAFK>QB OBPBOSB @>QBDLOF

Day-ahead and Real-time Reserve Services

Day-Ahead Real-Time
~ Day-Ahead 30 Minute 30 Minute e Time
30-Minute Reserve 30-Minute Reserve
Primary Reserves 10 Minute 10 Minute Primary Reserves
Synchronized Reserves |10 Minute 10 Minute Synchronized Reserves
ENERGY ENERGY

Reserve Services and the Reserve Products that can satisfy the requirements:

Reserve Services

Each service carries a reserve Al
requirement and has an ORDC. Reserves
Primary Secondary
Reserves Reserves (SecR)
(Response in 1-10 min) (Response in 10-30 min from
: 1 | on and offline resources)
Synch Non-Synch Reserve Products
Reserves (SR) Reserves (NSR) Each product has a market

and a clearing price.

%>@E ,L>A 3BOSFKD %KQFQV ,3% LK QEB 0*- PVPQBJ FK@ROP > 2BPBOSB /?IFD>QFLK FK H7E ?>F
LK QEBFO 2B>| QFJB IL>A O>QFL PE>0OB >KA QEB MOL@ROBA PRMMIV QL JBBQ B>@E 2BPBOSB MO
JLOB FKCLOJ>QFLK LK ,3% 2BPBOSB L?IFD>QFLKP OBCBO QL PB@QFLK LC QEFP ->KR>|

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



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

&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>l %JBODBK@V /MBO>Q

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

4.2 PIM Reserve Market Offer Business Rules

4.2.1 Reserve Market Eligibility

JK DBKBO>| 'BKBO>QFLK (V?0FA 2BPLRO@BP %KBODV 3QLO>DB 2BPLRO@BP >KA %@LKLIJF@ ,L:
2BPMLKPB OBPLRO@BP >0OB BIFDF?IB QL MOLSFAB 3VK@EOLKFWBA 2BPBOSBP .LK 3VK@EOLKFW
2BPBOSBP >KA 3B@LKA>0V 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>0O 7FKA LO 3LI>O RKIBPP >K BU@BMQFLK FP OBNRE
>MMOLSBA

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

)K>AAFQFLK QEB CLIILTFKD OBPLRO@BP >0OB KLQ BIFDF?IB QL MOLSFAB .LK 3VK@EOLKFWBA 2BF
\ %@LKLIF@ ,L>A 2BPMLKPB
\ (V?0OFA 2BPLRO@BP
\ %KBODV 3QLO>DB 2BPLRO@BP BKOLIIBA FK QEB %32 M>0QF@FM>QFLK JLABI
\

ORJMBA EVAOL OBPLRO@BP QE>Q >0OB KLQ M>0QF@FM>QFKD FK QEB 0*- LMQFJFWBA MRIME
JLABI FK QEB $>V >EB>A J>OHBQ >KA FC )KFQF>| -7 FP DOB>QBO QE>K WBOL FK QEB 2B>| QFJI
J>OHBQ

IKV OBPLRO@B JRPQ ?B >?IB QL MOLSFAB -7 LC 2BPBOSB #>M>?FIFQV FK LOABO QL M>OQF@FM
2BPBOSB ->OHBQP

)K QEB BSBKQ 0*- CLOB@>PQP > @OBAF?IB K>QRO>| D>P MFMBIFKB @LKQFKDBK@V P >P ABP@O
->KR>l %JBODBK@V /MBO>QFLKP 3B@QFLK 0*- $FPM>Q@E TFIl ABQBOJFKB QEB BIFDF?FIFQV
OBPLRO@BP QL MOLSFAB 2BPBOSBP ABMBKAFKD LK QEB PBSBOFQV LC QEB @LKQFKDBK@V >KA
@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>0O TFKA LO PLI>O OBPLRO@B J>V L?Q>FK >MMOLS>| CLO QEB OBF
?B @LKPFABOBA BIFDF?IB QL MOLSFAB OBPBOSBP ?V PR?JFQQFKD QL 0*- >KA QEB --5 > TOFQQBK
CLO BUBJMQFLK >KA MOLSFAB AL@RJBKQ>QFLK QL PRMMLOQ QEB OBPLRO@BdP >?FIFQV QL CLI
QEB AFOB@QFLK LC 0*- PR@E >P EFPQLOF@>1 LMBO>QFKD A>Q> PELTFKD SLIRKQ>0V OBPMLKPE

2BSFPFLK %CCB@QFSB $>QB 0*- ]
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BSBKQP >KA LO QB@EKF@>| FKCLOJ>QFLK >?LRQ QEB MEVPF@>| LMBO>QFLK LC QEB OBPLRO@E
NRBPQFLKP J>V ?B PR?JFQQBA ?V ->OHBQ 3BIIBOP QL 2BPBOSBP MGJ @LJ

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

0*- TFIl ABQBOJFKB TFQE QEB >ASF@B >KA FKMRQ LC QEB --5 TEBQEBO QEB OBPLRO@B TFII 7B
MBOJFQQBA QL MOLSFAB OBPBOSBP >KA MOLSFAB TOFQQBK KLQFCF@>QFLK QL QEB ->OHBQ 3B
ABQBOJFK>QFLK KL I>QBO QE>K ?RPFKBPP A>VP COLJ QEB A>QB LC A>Q> PR?JFQQ>I PRMMLOQ
OBNRBPQ )C QEB OBNRBPQ FP ABKFBA 0* TFIl FK@IRAB FK QEB KLQF@B > TOFQQBK BUMI>K>QF
ABKF>|

4.2.1.2 Economic Load Response Reserve Eligibility

\ %@LKLIF@ ,L>A 2BPMLKPB JRPQ PR@@BPPCRIIV @LIMIBQB IK@FII>0V 3BOSF@BP @BOQFCH
0*-dP $2 (R? PVPQBJ QL M>0QF@FM>QB FK 0*-dP 2BPBOSB ->OHBQP

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

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

\ %@LKLIF@ ,L>A 2BPMLKPB MOLSFAFKD OBPBOSBP >0B OBNRFOBA QL MOLSFAB >CQBO QEB
A>Q>>Q>LKB JFKRQB FKQBOS>I CLO B>@E IL@>QFLK @>IIBA LK QL OBPMLKA FK > OBPBOS

\ 2BPFABKQF>! IL@>QFLKP TFQELRQ JBQBOP OB@LOAFKD >Q > LKB JFKRQB FKQBOS>| LO PE
M>OQF@FM>QB RPFKD QEB PQ>QFPQF@>| P>IMIFKD JBQELA ABQ>FIBA FK 0*- ->KR> ,L>A
&LOB@>PQFKD >KA IK>IVPFP 1QQ>@EJBKQ # >KA PR?GB@Q QL 0*- >SMMOLS>|

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

\ %@LKLIF@ ,L>A 2BPMLKPB #ROQ>FIIBKQ 3BOSF@B 00LSFABOP KLQ MOLSFAFKD @LJMIBQB
>KA QFJBIV JBQBO A>Q> CLO IL@>QFLKP @>IIBA LK QL OBPMLKA FK > OBPBOSB BSBKQ J>V ?E
PRPMBKABA COLJ M>0QF@FM>QFKD FK QEB 2BPBOSB ->OHBQP RKQFI @LOOB@QFSB JB>PR
FIMIBJBKQBA >KA J>V ?B OBCBOOBA QL QEB 0*- ->OHBQ -LKFQLO >KA LO QEB &%2# /CCF@B L
%KCLO@BJBKQ CLO CROQEBO FKSBPQFD>QFLK >P KB@BPP>0V

\ %@LKLIF@ ,L>A 2BPMLKPB #ROQ>FIJBKQ 3BOSF@B 0OLSFABOP JRPQ @LJIMIBQB FKFQF>I >K;
@LKQFKRFKD QO>FKFKD LK 2BDRI>QFLK >KA 2BPBOSB ->OHBQP >P AL@RJBKQBA FK 0*- ->KR:
40>FKFKD >KA #BOQFCF@>QFLK 2BNRFOBJBKQP 3B@QFLK $BJ>KA 2BPMLKPB 2BPLRO @

\ 7EBKBSBO %@LKLIF@ ,L>A 2BPMLKPB >PPFDKBA FK QEB 2BPBOSB ->OHBQP FP @>IIBA LK QL
OBPMLKA QL > J>KA>QLOV %JBODBK@V LO 00B %JBODBK@V ,L>A ->K>DBJBKQ %SBKQ FQ TF
AB >PPFDKBA COLJ 2BPBOSBP CLO >KV FKQBOS>IP QE>Q LSBOI>M TFQE QEB ,L>A ->K>DBJBK(
%SBKQ PQ>0QFKD COLJ QEB KLQF@B QFJB LC QEB ,L>A ->K>DBJBKQ %SBKQ RKIBPP LQEBO

2BSFPFLK %CCB@QFSB $>QB 0*- ]
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>MMOLSBA ?V 0% 0* TFIl KLQ >PPFDK QEB OBPLRO@B QL 2BPBOSBP CLO QEB OBJ>FKABO LC
J>KA>QLOV MLOQFLK LC QEB ,L>A ->K>DBJBKQ %SBKQ

\ %@LKLIF@ ,L>A 2BPMLKPB QE>Q ABJLKPQO>QB QEB >?FIFQV QL OB@BFSB OBPBOSB @LJJF(
>MMOLSBA QBIBJBQOV B D *BQPQOB>J NR>IFCV >P > &IBUF?IB OBPLRO@B /QEBOTFPB %@!
,L>A 2BPMLKPB OBPLRO@BP >0OB 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
-LABI 20- LO &FUBA 2BPLRO@B 2BNRFOBJBKQ &22 @LJJFQJBKQ QE>Q FP BIFDF?IB QL MOLSI
2BPBOSBP JRPQ LCCBO QEBFO JFKRQB >KA JFK OBPBOSB @>M>?FIFQV RKIBPP QEB RKFC
RK>S>FI>?IB ARB QL >K >MMOLSBA MI>KKBA LRQ>DB J>FKQBK>K@B LRQ>DB LO CLO@BA LRC

g )C > OBPLRO@B QE>Q E>P > OBPBOSB JRPQ LCCBO OBNRFOBJBKQ @ELLPBP QL KLQ J>H
OBPBOSB @>M>?FIFQV >S>FI>?IB CLO BU>JMIB QEOLRDE PBIC P@EBARIFKD LO LCCBOF!
LRQMRQ TEBK QEB OBPLRO@B FP LQEBOTFPB >?IB QL LMBO>QB TFQE > AFPM>Q@E>?IE
OBPLRO@B FP ABCFKBA QL ?B SFLI>QFKD QEB OBPBOSB JRPQ LCCBO OBNRFOBJBKQ

g !l LQEBO DBKBO>QFLK OBPLRO@BP QE>Q >0OB BIFDF?IB QL MOLSFAB OBPBOSBP QE>Q E
PR?JFQQBA %KBODV LCCBOP >0B @LKPFABOBA QL E>SB LCCBOBA QEB RKFQdP >MMIF@
FKQL QEB OBPBOSB J>OHBQP

g (VAOLBIB@QOF@ %@LKLIF@ ,L>A 2BPMLKPB (V?0OFA 2BPLRO@BP >KA %KBODV 3QLO>D
2BPLRO@BP %32 >OB KLQ @LKPFABOBA >S>FI>?IB ?V ABC>RIQ >KA JRPQ PR?JFQ PMBG@
OBPBOSB LCCBOP QL ?B @LKPFABOBA (VAOLBIB@QOF@ %@LKLIF@ ,L>A 2BPMLKPB (V
2BPLRO@BP >KA %KBODV 3QLO>DB 2BPLRO@BP OBPBOSB LCCBOP JRPQ ?B ?>PBA LK QI
OB>IFPQF@ >@EFBS>?IB 0>JM 0>QB >KA @ROOBKQ LMBO>QFKD @LKAFQFLKP Q>HFKD |
@LKPQO>FKQP B D OBDRI>QLOV BKSFOLKJBKQ>I LMBO>QFLK>| 'KV (VAOLBIB@QOF@
2BPLRO@B LO %KBODV 3QLO>DB OBPLRO@B TFQE > OBPBOSB JRPQ LCCBO OBNRFOBJE
@>KKLQ MOLSFAB OBPBOSBP >Q >KV QFJB JRPQ @LJIRKF@>QB QL 0*- >KA QEB --5 QEB
OB>PLKP TEV FQ @>KKLQ MOLSFAB OBPBOSBP >Q 2BPBOSBP MGJ @LJ

g &LO JRIQFMIB MEVPF@>| RKFQP QE>Q >0OB JLABIBA >P >K >DDOBD>QBA OBPLRO@B FK Q
PVPQBJ FC >Q IB>PQ LKB LC QEB MEVPF@>| RKFQP >0OB LKIFKB QEBK QEB >DDOBD>QB
@LKPFABOBA LKIFKB >KA J>V ?B @LKPFABOBA CLO LKIFKB PVK@EOLKFWBA >KA LO LKIF
PB@LKA>0OV OBPBOSBP ?RQ KLQ BIFDF?IB CLO KLK PVK@EOLKFWBA OBPBOSB

f IKV LCCIFKB RKFQP ?BILKDFKD QL >K LKIFKB >DDOBD>QBA OBPLRO@B QE>Q E>SB Q
@>M>?FIFQV LC MOLSFAFKD OBPBOSBP >0OB PR?GB@Q QL QEB JRPQ LCCBO OBNRF
0*- TFIl QOB>Q QEB LCCIFKB OBPBOSBP >P PVK@EOLKFWBA OBPBOSBP (VAOLBIB@(
(V?0OFA 2BPLRO@BP >KA %KBODYV 3QLO>DB 2BPLRO@BP JRPQ FK@IRAB QEB >S>FI>’
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>0OV OBPBOSB J>UFJRJ QE>K QEB B@QLKLIJF@ J>UFJRJ FC > MEVPF@>I IFJFQ>QFLK BUFPC
@>KKLQ ?B >AAOBPPBA RPFKD QEB JRIQF PBDJBKQBA ELROIV O>JM O>QB LO RPFKD QEB 2B>I| QF.

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



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

OBPBOSB ABPBIB@QFLK BU@BMQFLK MOL@BPP >P ABP@OF?BA FK 3B@QFLK 2BPLRO@B LTl
PR?JFQ OBNRBPQP QL 2BPBOSBP MGJ @LJ ! @LMV LC QEFP BJ>FI TFIl ?B J>AB >S>FI>?IB QL QEB --

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

4.2.3 Reserve Market Resource Offer Structure

\ 1l DBKBO>QFLK OBPLRO@BP QE>Q E>SB PR?JFQQBA BKBODV LCCBOP >KA >0OB BIFDF?IB QL N
OBPBOSBP >P ABCFKBA FK 3B@QFLK  >?LSB TFIl ?B @LKPFABOBA >P LCCBOBA FKQL QEB :
J>OHBQP

g 4EFP BU@IRABP EVAOLMLTBO OBPLRO@BP (V?0OFA 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 >K;
ABMBKAFKD LK QEB QVMB LC OBPLRO@B >KA QEB J>OHBQ FK TEF@E QEB OBPLRO@B FP M>OQF(
2BPLRO@B PMB@FCF@ ORIBP >0OB ABQ>FIBA ?BILT

Availability

Resource Type

Other | Wind/Solar/ Load
Gen Nuclear ESR/Hydro/Hybrid Resource | Response

Reserve
Market | Condensers

SR Specify availability separately

N/A for ESR and Hybrid
NSR Set through energy offer Resource; Specify N/Afor NSR
availability separately for hydro

SecR Specify availability separately

\ IS>FI>?FIFQV CLO DBKBO>QFLK KLQ FK@IRAFKD %32 (V?0OFA 2BPLRO@BP >KA EVAOL OBPLR(
QEOLRDE %KBODV /CCBO >S>FI>?FIFQV PQ>QRP

\ (VAOL %32 (V?0FA 2BPLRO@BP >KA %@LKLIF@ ,L>A 2BPMLKPB OBPLRO@BP E>SB QEB >?FIF
QL PBM>0>QBIV PMB@FCV QEB >S>FI>?FIFQV CLO 2BPBOSBP

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



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

\ 3ELRIA > (VAOL %32 (V?0OFA 2BPLRO@B >KA %@LKLIF@ ,L>A 2BPMLKPB OBPLRO@B ?B RK>?!
QL M>OQF@FM>QB FK QEB 2BPBOSB ->OHBQ FK >KV DFSBK ELRO LK QEB /MBO>QFKD $>V QE
OBNRFOBA RMA>QBP PELRIA ?B J>AB PFUQV CFSB  JFKRQBP MOFLO QL QEB LMBO>QFKD El
2BPBOSB ->OHBQ 5MA>QBP P@OBBKP LC ->OHBQP '>QBT>V

g 3BQ/CCBO -7 QL WBOL
g 3BQ !S>FI>?FIFQV QL ¢.LQ IS>FI>?IBd
\ 2BPLRO@BP >0OB >?IB QL PBIC P@EBARIB FKQL QEB 3VK@EOLKFWBA 2BPBOSB ->OHBQ LKIV

g %IFDF?IB %32 (V?0OFA 2BPLRO@BP (VAOLBIB@QOF@ >KA %@LKLIJF@ ,L>A 2BPMLKPB
OBPLRO@BP QE>Q @ELLPB QL PBIC P@EBARIB TFIl RPB QEBFO PR?JFQQBA /CCBO -7 NR>
QEB PBIC P@EBARIB 2BPBOSB /CCBO -7

g ! OBPLRO@BdP @ELF@B QL PBIC P@EBARIB CLO %KBODV LO MOLSFAB CFUBA LRQMRQ /
FQP @>M>?FIFQV QL MOLSFAB OBPBOSBP 3BIC P@EBARIBA RKFQP JRPQ MOLSFAB OBPE
LQEBO LKIFKB DBKBO>QFKD OBPLRO@BP

Offer MW

\ 0* TFll @>I@RI>QB QEB 2BPBOSB -7 NR>KQFQV >S>FI>?|B COLJ B>@E DBKBO>QFLK OBPLRO@
FK@IRAFKD %32 (V?0FA 2BPLRO@BP >KA (VAOLBIB@QOF@ OBPLRO@BP ?>PBA LK QEB ?FA |
M>0>JBQBOP OBPBOSB M>0>JBQBOP 2BDRI>QFLK PQ>QRP >KA @ROOBKQ BKBODV LRQMRX(
ABP@OF?BA FK 3B@QFLK  LC QEFP ->KR>|

\ /QEBO OBPLRO@BP J>V PMB@FCV LCCBO -7 S>IRBP >P ABP@OF?BA ?BILT TEBOB

g 3VK@EOLKFWBA 2BPBOSB LCCBO -7 FP OBPBOSB @>M>?FIFQV LC > OBPLRO@B QE>Q @:
@LKSBOQBA CRIIV FKQL BKBODV FK QBK  JFKRQBP LO QEB IL>A OBAR@QFLK >@EFBS:
JFKRQBP >KA FP MOLSFABA ?V BNRFMJBKQ BIB@QOF@>IIV PVK@EOLKFWBA QL QEB F

g .LK 3VK@EOLKFWBA 2BPBOSB LCCBO -7 FP OBPBOSB @>M>?FIFQV LC > OBPLRO@B QE>(
CRIIV @LKSBOQBA FKQL BKBODV TFQEFK QBK  JFKRQBP >KA FP MOLSFABA ?V BNRFMJ
BIB@QOF@>11V PVK@EOLKFWBA QL QEB PVPQBJ

g 3B@LKA>OV 2BPBOSB LCCBO -7 FP OBPBOSB @>M>?FIFQV LC > OBPLRO@B QE>Q @>K 7?E
@LKSBOQBA CRIIV FKQL BKBODV >CQBO QBK  JFKRQBP >KA ?BCLOB QEFOQV  JFKRQ
IL>A OBAR@QFLK >@EFBS>?IB >CQBO QBK  JFKRQBP >KA ?BCLOB QEFOQV  JFKRQBP
BNRFMJBKQ TEF@E J>V KLQ KB@BPP>OFIV >Q QEB QFJB LC QEB OBNRBPQ ?B BIB@QOF(
PVK@EOLKFWBA QL QEB PVPQBJ

4EB >?FIFQV QL PMB@FCV >K /CCBO -7 S>OFBP ?V OBPLRO@B QVMB >P ABP@OF?BA ?BILT

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



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

Resource Type

ESR/
Reserve Other | Wind/Solar/ | Hydro/Hybrid Load
Parameter Market | Condensers Gen Nuclear Resource | Response
SR* Yes Yes
Yes
NSR Via PJM calculat bility MW (N/A N/A
ia calculate capability ESR/Hybrid
Resource)
SecR* Yes Yes

*Resources able to specify separate Offer MW can update in
real-time up to 65 minutes prior to start of operating hour

\ 4EB/CCBO -7 CLO DBKBO>QFLK OBPLRO@BP KLQ FK@IRAFKD %32 (V?0OFA 2BPLRO@BP >KA'E
OBPLRO@BP FP @>I@RI>QBA CLO >l >SMMIF@>7?I1B FKQBOS>IP ?V 0*- >P ABP@OF?BA FK 3B@Q

\ (VAOLBIB@QOF@ OBPLRO@BP JRPQ PBM>0>QBIV PMB@FCV >K /CCBO -7 CLO 3VK@EOLKFWE
3VK@EOLKFWBA >KA 3B@LKA>0OV 2BPBOSBP

\ %32 (V?0OFA 2BPLRO@BP >KA %@LKLIF@ ,L>A 2BPMLKPB OBPLRO@BP JRPQ PBM>0>QBIV PV
>K /CCBO -7 CLO 3VK@EOLKFWBA >KA 3B@LKA>0V 2BPBOSBP .LQB %32 (V?0OFA 2BPLRO@BP
>KA %@LKLIF@ ,L>A 2BPMLKPB OBPLRO@BP >0B KLQ BIFDF?IB QL MOLSFAB .LK 3VK@EOLKF
2BPBOSBP

\ /CCBO NR>KQFQFBP PMB@FCFBA LK QEB 3VK@EOLKFWBA 2BPBOSB /CCBO .LK 3VK@EOLKFV
/CCBO >KA 3B@LKA>OV 2BPBOSB /CCBO M>DBP FK ->OHBQP >QBT>V CLO (VAOLBIB@QOF@ ¢
(V?0FA 2BPLRO@BP LO %@LKLIJF@ ,L>A 2BPMLKPB OBPLRO@BP QE>Q >0OB >IPL @>M>@FQV
>OB >RQLJI>QF@>1IV @>00FBA LSBO COLJ LKB A>V QL QEB KBUQ

\ #E>KDBP J>AB LK QEB 3VK@EOLKFWBA 2BPBOSB 5MA>QBP .LK 3VK@EOLKFWBA 2BPBOSB
5MA>QBP >KA 3B@LKA>0OV 2BPBOSB 5MA>QBP M>DBP LC ->OHBQP '>QBT>V >0B KLQ @>0O0FE
FKQL QEB KBUQ J>OHBQ A>V KV @E>KDBP J>AB QL QEB 3VK@EOLKFWBA 5MA>QBP .LK
3VK@EOLKFWBA 2BPBOSB 5MA>QBP >KA 3B@LKA>0OV 2BPBOSB 5MA>QBP M>DBP PRMBOPBA
S>IRBP LK QEB /CCBO M>DBP

\ 2BPLRO@BP MBOJFQQBA QL PMB@FCV >K /CCBO -7 J>V PMB@FCV ELROIV S>IRBP >KA RMA>(

JFKRQBP MOFLO QL QEB PQ>0Q LC QEB LMBO>QFKD ELRO >P PMB@FCFBA FK 3B@QFLK |

-7 CLO OBPBOSBP JRPQ OBJ>FK RM QL A>QB >KA >@@RO>QB CLO @>M>@FQV OBPLRO@BP (
TEQE QEB OBPBOSB JRPQ LCCBO OBNRFOBJBKQ

Offer Price

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



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

Resource Type
ESR/Hydro/
Reserve Wind/Solar/ | Hybrid Load
Parameter Market | Condensers| Other Gen Nuclear | Resource | Response
SR Yes, cannot exceed expected value of penalty

il NSR NIA
Price

SecR N/A

Il OBPLRO@BP J>V PMB@FCV > 3VK@EOLKFWBA /CCBO OOF@B -7E

g 3VK@EOLKFWBA 2BPBOSB LCCBO MOF@BP JRPQ 7B @LPQ ?>PBA >KA >0OB @>MMBA >Q C
%UMB@QBA 6>IRB LC 3VK@EOLKFWBA 2BPBOSB 0BK>IQV

g 4EB/CCBO 0OF@B @>KKLQ ?B > KBD>QFSB S>IRB

g !l OBPLRO@BP IFPQBA >P >S>FI>?IB CLO 3VK@EOLKFWBA 2BPBOSBP TFQE KL /CCBO 0OF
QEBFO /CCBO 0OF@BP PBQQL  -7E

4EB %UMB@QBA S>IRB LC 3VK@EOLKFWBA 2BPBOSB 0BK>IQV !SBO>DB 0BK>IQV 2>QB
-7TE 0OL?>?FIFQV LC >K BSBKQ 00L?>?FIFQV LC RKABOMBOCLOJ>K@B >P PMB@FCFBA FK ->

/CCBO MOF@BP CLO .LK 3VK@EOLKFWBA 2BPBOSB >KA 3B@LKA>OV 2BPBOSB >0B  -7E >KA
>OB KLQ >?IB QL ?B PR?JFQQBA FK ->OHBQP '>QBT>V

3ERQALTK #LPQ 4EFP FP QEB @LPQ %@LKLIF@ ,L>A 2BPMLKPB FK@ROP TEBK OBAR@FKD
FK OBPMLKPB QL > OBPBOSB BSBKQ >KA JRPQ ?B WBOL

4.2.4 Offer Period Timing
\ $>V >EB>A 2BPBOSB ->OHBQ /CCBOP CLO BIFDF?IB DBKBO>QLOP LO %@LKLIF@ ,L>A 2BPMLKIF

OBPLRO@BP JRPQ ?B PRMMIFBA MOFLO QL  A>V >EB>A

\ 2B>| QFJB 2BPBOSB ->OHBQ /CCBOP JRPQ ?B PRMMIFBA MOFLO QL  A>V >EB>A BU@BMQ TE

PMB@FCVFKD ELROIV RMA>QBP

g 0>0>JBQBOP QE>Q J>V ?B RMA>QBA ELROIV RM QL PFUQV CFSB  JFKRQBP MOFLO QL G
LC QEB LMBO>QFKD ELRO FK@IRAB

f /CCBO -7 FC BIFDF?IB
f IS>FI>?FIFQV FC BIFDF?IB

f 3VK@EOLKFWBA 2BPBOSB /CCBO 0OF@B -7E FC LMQBA FK QL )KQO>A>V 5MA>QBF
ABQ>FIBA FK 3B@QFLK

f 3VK@EOLKFWBA 2BPBOSB 3BIC P@EBARIB PQ>QRP
g 0>0>JBQBOP QE>Q J>V ?B RMA>QBA TFQEFK QEB LMBO>QFKD ELRO FK@IRAB

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



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

f 3VK@EOLKFWBA 2BPBOSB ->UFJRJ -7 FC BIFDF?IB
f 3B@LKA>0OV 2BPBOSB ->UFJRJ -7 FC BIFDF?IB
\ KV ELROIV RMA>QBP PRMBOPBAB QEB S>IRBP LK QEB A>FIV /CCBOP M>DB

\ 4EB 2B>I QFJB ->OHBQ #I|B>OFKD %KDFKBP TFIl RPB QEB LCCBOBA FK M>0>JBQBOP >P ABQ>F
3B@QFLKP >KA LC QEFP ->KR>I

4.2.5 Reserve Market Resource Capability

0*- TFIl @>I@RI>QB QEB 3VK@EOLKFWBA 2BPBOSB .LK 3VK@EOLKFWBA 2BPBOSB >KA 3B@LKA>C
2BPBOSB @>M>?FIFQV >S>FI>?1B COLJ DBKBO>QFLK OBPLRO@BP QE>Q >0B KLQ >?IB QL PMB@FC
-7

4.2.5.1 Reserve Market Capability for Online Generation Resources

0*- TFIl @>I@RI>QB QEB 3VK@EOLKFWBA 2BPBOSB 32 >KA 3B@LKA>0V 2BPBOSB 3B@2 -7 NR>KC
>S>F|>?1B CLO LKIFKB OBPLRO@BP QE>Q >0OB FKBIFDF?IB QL PR?JFQ >K /CCBO -7 ?>PBA LK QEB C
LCCBO M>0>JBQBOP PR?JFQQBA >P M>0Q LC QEB OBPLRO@BdP BKBODV LCCBO

\ )KFQF>I BKBODV LRQMRQ
\ 2>JM O>QB

\ %@LKLIF@ -FKFJRJ

\

4EB IBPPBO LC %@LKLIF@ ->UFJRJ >KA 3VK@EOLKFWBA 2BPBOSB J>UFJRJ -7 LO 3B@LKA>OV
2BPBOSB J>UFJRJ -7 TEBOB 3VK@EOLKFWBA 2BPBOSB J>UFJRJ -7 LO 3B@LKA>0V

2BPBOSB J>UFJRJ -7 J>V ?B ILTBO QE>K QEB % @LKLIJF@ ->UFJRJ LKIV TEBOB QEB ->OHBQ
3BIIBO E>P ?BBK >MMOLSBA QL PR?JFQ > ILTBO S>IRB >P ABP@OF?BA FK 3B@QFLK LC QE
->KR>|

32 -7 #>M>?FIFQV  J>U X JFK ;JFK %@L->U 3VK@E ->U  )KFQF>| %KBODV /RQMRQ 2>IJM2>QB
JFKRQBP<Z

3B@2 -7 #>M>?FIFQV J>U X JFK ;JFK %@L->U 3B@2 ->U * )KFQF>I %KBODV /RQMRQ
2>JM2>QB  JFKRQBP< " 32 -7Z

4.2.5.2 Reserve Market Capability for Offline Generation Resources

0*- TFIl @>I@RI>QB QEB .LK 3VK@EOLKFWBA .32 >KA 3B@LKA>0V 2BPBOSB 3B@2 -7 NR>KQFQV
>S>FI>?IB CLO LCCIFKB OBPLRO@BP QE>Q >0OB FKBIFDF?IB QL PR?JFQ >K /CCBO -7 ?>PBA LK QEB
LCCBO M>0>JBQBOP PR?JFQQBA >P M>0Q LC QEB OBPLRO@BdP BKBODV LCCBO

\ 3Q>0QRM >KA KLQFCF@>QFLK QFJBP
\' 2>JM O>QB

\ %@LKLIF@ -FKFJRJ

\

4EB IBPPBO LC %@LKLIF@ ->UFJRJ >KA 3B@LKA>0OV 2BPBOSB ->UFJRJ -7 TEBOB
3B@LKA>0OV 2BPBOSB J>UFJRJ -7 J>V ?B ILTBO QE>K QEB %@LKLIF@ ->UFJRJ LKIV FC QEB

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



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

->OHBQ 3BIIBO E>P ?BBK >MMOLSBA QL PR?JFQ > ILTBO S>IRB >P ABP@OF?BA FK 3B@QFLK
LC QEFP ->KR>|

32 -7 #>M>?FIFQV J>U X JFK ;%@L->U %@L-FK e 3Q>0QRM " .LQFCF@>QFLK4FJB
2>IM2>QB<Z

3B@2-7 J>UX JFK;JFK %@L->U 3B@2->U %@L-FK e 3Q>0QRM " .LQFCF@>QFLK4FJB
2>JM2>QB< " .32 -7Z

4.2.5.3 Reserve Market Capability for Synchronous Condensers
0*- TFIl @>I@RI>QB QEB 3VK@EOLKFWBA 2BPBOSB >KA 3B@LKA>0V 2BPBOSB -7 NR>KQFQV >S>FI:
OBPLRO@BP @>M>7?IB LC PVK@EOLKLRP @LKABKPFKD ?>PBA LK QEB CLIILTFKD LCCBO M>0>JBQ
PR?JFQQBA >P M>0Q LC QEB OBPLRO@BdP BKBODV LCCBO

\' 2>JM O>QB

\ #LKABKPB QL DBKBO>QFLK QFJB @LKPQO>FKQP

\ %@LKLIF@ -FKFJRJ

\ 4EB IBPPBO LC %@LKLIF@ ->UFJRJ >KA 3VK@EOLKFWBA 2BPBOSB J>UFJRJ -7 LO 3B@LKA>OV
2BPBOSB J>UFJRJ -7 TEBOB 3VK@EOLKFWBA 2BPBOSB J>UFJRJ -7 LO 3B@LKA>0V
2BPBOSB J>UFJRJ -7 J>V 7B ILTBO QE>K QEB %@LKLIF@ ->UFJRJ LKIV FC QEB ->OHBQ
3BIIBO E>P FK >@@LOA>K@B TFQE QEB MOL@BAROBP PBQ CLOQE FK QEB 0*- ->KR>IP PR?JF
GRPQFCF@>QFLK QL 0* QE>Q QEB OBPLRO@B E>P >K LMBO>QFKD @LKCFDRO>QFLK QE>Q
OBIF>?IV MOLSFAFKD 3VK@EOLKFWBA 2BPBOSBP >?LSB QEB 3VK@EOLKFWBA 2BPBOSB J>UF

32 -7 #>M>?FIFQV J>U X JFK;JFK %@L->U 3VK@E->U %@L-FK 2>JM2>QB JFKRQBP
@LKABKPB QL DBK QFJB <Z

3B@2-7 #>M>?FIFQV J>U X JFK;JFK %@L->U 3B@2 ->U %@L-FK 2>JM2>QB
JFKRQBP " #LKABKPB QL DBK QFJB < " 32 -7Z

Synchronous Condensers can submit the following additional offer parameters:
\ #LKABKPB %KBODV 5PB -7
\ #LKABKPB QL 'BKBO>QB #LPQ
\ #LKABKPB 3Q>0QRM #LPQ
\

#LKABKPB .LQFCF@>QFLK 4FJB 4EB >JLRKQ LC >AS>K@B KLQF@B FK ELROP OBNRFOBA QL |
LMBO>QFKD @LJM>KV QL MOBM>0B QEB OBPLRO@B QL LMBO>QB FK PVK@EOLKLRP @LKABI
4EB ABC>RIQ S>IRB FP WBOL ELROP

\ 2BPBOSB >P #LKABKPBO 4EFP FP RPBA QL FABKQFCV FC > OBPLRO@B @>K ?B @LJIJFQQBA C
PQ>QB CLO 3VK@EOLKFWBA 2BPBOSB LO 3B@LKA>0V 2BPBOSB >P > @LKABKPBO

\ #LKABKPB !S>FI>?IB 3Q>QRP 4EFP FKAF@>QBP > OBPLRO@BAdP >S>FI>?FIFQV QL MOLSFAB SL

LO OB>@QFSB PRMMLOQ 4EFP S>IRB FP KLQ AFOB@QIV OBI>QBA QL QEB 3VK@EOLKFWBA 2t
3B@LKA>0OV 2BPBOSB ->OHBQP

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



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

4.2.5.4 Reserve Market Capability for Hydropower Resources

(VAOLBIB@QOF@ >KA ORIJMBA 3QLO>DB (VAOLMLTBO 2BPLRO@BP QE>Q LCCBO QEBFO CRIl @>M:
BKBODV >KA E>SB QEB @>M>?FIFQV LC OBAR@FKD LRQMRQ FK LOABO QL MOLSFAB OBPBOSBP T
OBPBOSB -7 QE>Q >0B KLQ PBIC P@EBARIBA 0*- TFIl >PPFDK OBPBOSBP QL QEBPB OBPLRO@BP
B@LKLIF@>IIV ?>PBA LK QEB BNR>QFLK ?BILT

2BPBOSB -7 #>M>?FIFQV J>U JFK %@L ->U "~ %@L -FK 2BPBOSB /CCBO -7

(VAOLBIB@QOF@ >KA ORIMBA 3QLO>DB (VAOLMLTBO 2BPLRO@BP QE>Q AL KLQ LCCBO QEBFO CR
FKPQ>KQ>KBLRP @>M>?FIFQV >P BKBODV >KA E>SB QEB @>M>?FIFQV LC FK@OB>PFKD LRQMRQ
JFKRQBP TFIl E>SB QL PBIC P@EBARIB OBPBOSB -7 >KA >AGRPQ QEBFO %@L ->U QL BNR>| QEB PF
P@EBARIBA BKBODV -7 >KA P@EBARIBA OBPBOSB -7 0* TFIl >PPFDK BKBODV QL QEBPB OBPLROG
QE>Q TFII KLQ BU@BBA QEBFO @>M>?FIFQV ?>PBA LK QEB BNR>QFLK ?BILT

->U %KBODV %@L ->U "2BPBOSB /CCBO -7

7EBOB 2BPBOSB /CCBO -7 BNR>IP QEB OBPBOSB @>M>?FIFQV Q>HFKD QL >@@LRKQ >Il @LKPQO>
OBDRI>QLOV BKSFOLKJBKQ>l LMBO>QFLK>l 2BPBOSB /CCBO -7 TFIl ?B AFPQFK@Q CLO 3VK@EO
2BPBOSBP .LK PVK@EOLKFWBA 2BPBOSBP >KA 3B@LKA>0OV 2BPBOSBP

%@L ->U JRPQ OBCIB@Q QEB CRIl @>M>?FIFQV QE>Q QEB OBPLRO@B @LRIA MOLSFAB FC 0*- @>l
QL MOBPBOSB PVPQBJ OBIF>?FIFQV

ORJMBA 3QLO>DB (VAOLMLTBO 2BPLRO@BP QE>Q E>SB QEB @>M>?FIFQV LC MOLSFAFKD OBPBO:X
MRJIMFKD JLAB ?V @ROQ>FIFKD -7 JRPQ LCCBO PR@E @>M>?FIFQV

4.3 Resewve Requirement Determination

0*- JLABIP > OBPBOSB OBNRFOBJBKQ >Q QEB 24/ >KA PR? WLK>I IBSBI FK TELIB -7 CLO B>@E ELRO
LC QEB LMBO>QFKD A>V ?>PBA LK QEB DOB>QBPQ -7 ILPP LC >Il MLQBKQF>I| ,>ODBPQ 3FKDIB
#LKQFKDBK@FBP LK QEB PVPQBJ 4EB Q>?IB ?BILT ABP@OF?BP QEB OBIF>?FIFQV >KA OBPBOSB C
CLO B>@E 2BPBOSB 3BOSF@B

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



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

Reserve Service

Greater of (Primary
0,

N : e c_:f Reserve Reliability
Reliability Largest Single Synchronized Requirement, 3000
Requirement Contingency  |Reserve Reliability MWq or Iargesjt active

Requirement gas contingency)
SR Reliability PR Reliability SOR;M'S“E;':?J'LW
Reserve Requirement + Requirement + Exter?ded Reserve
Requirement Extended Reserve Extended Reserve | T
Requirement Requirement !

\ )K LOABO QL JBBQ 2BIF>?FIFQV &FOPQ 2& 2BDFLK>| #OFQBOF> 0*- J>V P@EBARIB >AAFQFLK:
#LKQFKDBK@V 2BPBOSBP LK > QBJMLO>0V ?>PFP FK LOABO QL JBBQ QEB ,>ODBPQ 3FKDIB
#LKQFKDBK@V >P KB@BPP>0V QL >@@LRKQ CLO OBPLRO@B MBOCLOJ>K@B 0*- PE>Il MLPC
OBD>0OAFKD >AAFQFLK>| P@EBARIFKD LC OBPBOSBP FK ->OHBQP '>QBT>V

\ 4EB ,>ODBPQ 3FKDIB #LKQFKDBK@V FK $>V >EB>A FP KLOJ>IIV QEB I>ODBPQ %@LKLJF@ ->UF
S>IRB CLO >1I >S>FI>?IB P@EBARIBP LO QEB PRJJ>QFLK LC QEB I>ODBPQ %@LKLJF@ ->UFJRJ
CLO >ll >S>FI>?I1B P@EBARIBP LC >K >@QFSB OBPBOSB DOLRM CLO QEB ELRO

\ 4EB ,>ODBPQ 3FKDIB #LKQFKDBK@V FK 2B>I QFJB FP KLOJ>IIV QEB EFDEBO LC ;J>U LC QEB I>
LKIFKB DBKBO>QLOdP LRQMRQ LO %@LKLIF@ ->UFJRJ LO QEB PRJ LC QEB EFDEBO LC %@L
->UFJRJ S>IRBP LO LRQMRQP LC >K >@QFSB OBPBOSB DOLRM <

\ K >@QFSB OBPBOSB DOLRM FP > JLABI LC > PQ>QFLK TFQE JRIQFMIB DBKBO>QFLK OBPLROG
QLQ>I @>M>@FQV FK BU@BPP LC -7 TEBOB QEBOB FP > PFKDIB LRQIBQ LO TEBOB > PFKDIE
TLRIA QOFM JRIQFMIB DBKBO>QFLK OBPLRO@BP >Q QEB PQ>QFLK

\ &LO MROMLPBP LC QEB -FKRQB 2BPBOSB 2BNRFOBJBKQ QEB I>ODBPQ D>P @LKQFKDBK@V
@>I@RI>QBA >P QEB PRJJ>QFLK LC QEB %@LKLJF@ ->UFJRJ S>IRBP LC QEB FABKQFCFBA OB

\ /KIV QELPB MLQBKQF>I| ,>ODBPQ 3FKDIB #LKQFKDBK@FBP @LJIRKF@>QBA ?V 0*- IMBO>QFLKI
JLABIBA FK QEB J>OHBQ @IB>OFKD PLCQT>0B TFII ?B BIFDF?IB QL PBQ QEB >MMIF@>?1B OBPI
OBNRFOBJBKQP RPBA FK QEB J>OHBQ @IB>OFKD MOL@BPP

\ 4EBOB >0B >Q QFJBP LRQ>DB @LKAFQFLKP >Q PQ>QFLKP TEBOB?V > PFKDIB C>RIQ TLRIA Q
DBKBO>QLOP OBPRIQFKD FK > ILPP LC DBKBO>QFLK DOB>QBO QE>K QEB ,>ODBPQ 3FKDIB #L|
PR@E FKPQ>K@BP 0*- TFIl @>00V >K FK@OB>PBA 2BPBOSB 2BNRFOBJBKQ FK BNRFS>IBKQ

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



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

PRJJ>QFLK LC LROMRQ LC QELPB JRIQFMIB DBKBO>QLOP FK >@@LOA>K@B TFQE 2BPBOSB
2BNRFOBJBKQP ABP@OF?BA FK 0* ->KR>l  %JBODBK@V /MBO>QFLKP 3B@QFLK

\ 1Q QFJBP >KQF@FM>QBA EB>SV IL>A @LKAFQFLKP J>V OBPRIQ FK 0*- LMBO>QLOP @>0OO0VFK|
OBPBOSBP QL @LSBO FK@OB>PBA IBSBIP LC LMBO>QFLK>I RK@BOQ>FKQV 0*- J>V BUQBKA (
-FKRQB 2BPBOSB 00FJ>0V 2BPBOSB >KA 3VK@EOLKFWBA 2BPBOSB 2BNRFOBJBKQP FK QEI
->OHBQ #IB>OFKD %KDFKB AROFKD QEB LK MB>H MBOFLA FK LOABO QL FK@LOMLO>QB QEBF
%KBODV >KA 2BPBOSB 00F@FKD TEBK > (LQ 7B>QEBO IBOQ #LIA 7B>QEBO 'IBOQ LO >K
BP@>I>QFKD BJBODBK@V MOL@BAROB >P ABCFKBA FK 0*- ->KR>|  %JBODBK@V /MBO>QFLk
E>P ?BBK FPPRBA CLO QEB /MBO>QFKD $>V 4EB BUQBKABA 3VK@EOLKFWBA 2BPBOSB
2BNRFOBJBKQ BUQBKABA 00FJ>0V 2BPBOSB 2BNRFOBJBKQ >KA BUQBKABA -FKRQB 2BPBO
2BNRFOBJBKQ TFII 7B BNR>I QL QEB BUFPQFKD BUQBKABA >MMIF@>?IB 2BPBOSB 2BNRFOBJE
QEB PRJ LC >KV >AAFQFLK>I -7 20LRDEQ LKIFKB CLO QE>Q ELRO ?V 0*- AFPM>Q@E QL >@@LF
LMBO>QFLK> RK@BOQ>FKQV

g )C OBPBOSB ABIFSBO>?FIFQV FPPRBP >0B >KQF@FM>QBA QEBK QEB OBNRFOBJBKQP C
3R? :LKB P FK TEF@E QEB >AAFQFLK>| OBPLRO@BP >0B IL@>QBA J>V ?B BUQBKABA &L(
BU>JMIB FC >AAFQFLK>| OBPLRO@BP >0B PMB@FCF@>IIV P@EBARIBA FK QEB >@QFSB
>KQF@FM>QFLK LC QO>KPJFPPFLK @LKPQO>FKQP FKEF?FQFKD QEB ABIFSBOV LC OBPE
OBDFLK ?LQE QEB >@QFSB 3R? WLKB >KA 24/ 2BPBOSB :LKB OBNRFOBJBKQP TLRIA ?B
BUQBKABA

g )C QEB >AAFQFLK>I OBPLRO@BP >0OB P@EBARIBA FK QEB 24/ 2BPBOSB :LKB QEBK LKIV Q
24/ 2BPBOSB :LKB OBNRFOBJBKQ TLRIA ?B BUQBKABA

\ 4EB OBNRFOBJBKQP TFIl OBQROK QL QEBFO LOFDFK>I S>IRBP RMLK BUFQ COLJ BJBODBK@V
LO TEBK QEB >AAFQFLK>I OBPLRO@BP E>SB ?BBK OBIB>PBA ?V 0*- AFPM>Q@E

\ 0* TFIl KLQFCV J>OHBQ M>0OQF@FM>KQP LC @E>KDBP QL QEB 2BPBOSB 2BNRFOBJBKQP FK (
BJBODBK@V MOL@BAROBP SF> QEB %JBODBK@V 00OL@BAROB OLPQFKD IMMIF@>QFLK LK@F
AB@FPFLK QL @E>KDB QEB 2BPBOSB 2BNRFOBJBKQP FP J>AB

\ 2BD>OAIBPP LC QEB 2BPBOSB 2BNRFOBJBKQP JLABIBA FK QEB ->OHBQ #IB>OFKD %KDFKB 0*-
LMBO>QLOP TFIl @LKQFKRB QL FKFQF>QB BJBODBK@V MOL@BAROBP ?>PBA LK QEB 2BPBOS
2BNRFOBJBKQP ABCFKBA FK 0*- ->KR>l %JBODBK@V /MBO>QFLKP

\ %>@E 2BPBOSB 2BNRFOBJBKQ TFIl E>SB >K >PPL@F>QBA OBPBOSB ABJ>KA @ROSB >P PMB(
3B@QFLK  LC QEFP ->KR>I

4.3.1 Locational Aspect of Reserves

$RB QL QO>KPJFPPFLK PB@ROFQV @LKPFABO>QFLKP LK QEB 0*- PVPQBJ FQ FP KB@BPP>QV QL ¢
JFKFJRJ >JLRKQ LC 3VK@EOLKFWBA 2BPBOSB 00FJ>0V 2BPBOSB >KA -FKRQB 2BPBOSB FK >
PMB@FCF@ PR? WLKB FK 0*- PR@E QE>Q IL>AFKD  OBPBOSB TFII KLQ OBPRIQ FK >K LSBOIL>A L
QEB 0*- QO>KPCBO FKQBOC>@BP 4EB J>FK DL>I LC MOL@ROFKD IL@>QFLK>I OBPBOSBP FP QL Kl
@OFQF@>I QO>KPJFPPFLK @LKPQO>FKQP TEBK OBPBOSBP >0OB ABMILVBA

\ 7EFIB 0*- @>K JLABI JRIQFMIB PR? WLKBP LKIV LKB TFII ?B >@QFSB >Q >KV DFSBK QFJB

\ JFKRQB 2BPBOSBP TFII KLQ JLABI > PR? WLKB ?V ABC>RIQ )K QEB BSBKQ LKB FP JLABIBA F(
TFIl ?B @LJIRKF@>QBA QL M>0QF@FM>KQP SF> ->OHBQP '>QBT>V

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



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

\ I@QFSB PR? WLKBP TFIl ?B @LJIJRKF@>QBA QL QEB ->OHBQ 0>0QF@FM>KQP SF> ->OHBQP ">

IK>IVPFP QL ABQBOJFKB QEB IFPQP LC DBKBO>QFLK >KA IL>A ?RPBP TFQE OBPMB@Q QL QEB ABC
PR? WLKBP FP MBOCLOJBA >Q IB>PQ LK@B TFQE B>@E NR>0QBOIV KBQTLOH JLABI RMA>QB 4EB
PR? WLKB IFPQ OBPRIQFKD COLJ QEFP >K>IVPFP @>K ?B CLRKA FK MGJ @LJ >Q QEFP IFKH
EQQMP_TTT MGJ @LJ J>OHBQP >KA LMBO>QFLKP >K@FII>OV PBOSF@BP

4.3.2 Creation of New Reserve Subzones

IP PVPQBJ @LKAFQFLKP AF@Q>QB 0*- J>V KBBA QL JLABI KBT PR? WLKBP FKQL QEB 2BPBOSB ->0
QL ?BQQBO PRMMLOQ OBIF>?I1B LMBO>QFLKP >KA MOLAR@B J>OHBQ OBPRIQP QE>Q >0OB JLOB @
PVPQBJ LMBO>QFKD @LKAFQFLKP .BT OBPBOSB PR? WLKBP J>V ?B ABCFKBA CLO @LKPQO>FKQF
@>QBDLOFBP

\ 2B>@QFSB QO>KPCBO FKQBOC>@BP !0 3LRQE "%$",! BQ@

\  H6LO >?LSB >@QR>| LSBOIL>A @LKPQO>FKQ F B #LK>PQLKB 0B>@E "LQQL] H6 >@QR>I
LSBOIL>A

\ #LKQFKDBK@V LSBOIL>A BU@BBAFKD QEB IL>A ARIM IFJFQ LK > H6 LO >?LSB C>@FIFQV

.BT OBPBOSB PR? WLKBP TFIl 7B ABCFKBA >P C>0 FK >AS>K@B >P MLPPF?IB ?RQ TFII KLQ ?B @OB
> P>JB A>V ?>PFP 4EB >@QFSB 3R? WLKB TFII ?B ABQBOJFKBA CLO B>@E A>V LK > A>V >EB>A ?>P|
#E>KDBP QL QEB OBPBOSB PR? WLKB FK RPB @>K ?B J>AB >CQBO QEB @ILPB LC QEB A>V >EB>A J
FK@IRAFKD FKQO>A>V LK >K BU@BMQFLK ?>PFP 3Q>HBELIABOP TFIl ?B KLQFCFBA LC >ll PTFQ@
JLABIBA OBPBOSB PR? WLKB SF> ->OHBQP >QBT>V >P PLLK >P MLPPF?IB /KIV LKB PR? WLKB TFII ?
>@QFSB >Q >KV DFSBK QFJB >KA TFIl ?B @LJIJIRKF@>QBA FK QEB ->OHBQP '>QBT>V >MMIF@>QFLK
PR? WLKB ABCFKFQFLKP TFIl ?B MR?IFPEBA NR>0QBOIV @LFK@FABP TFQE QEB KBQTLOH JLABI ?I

4.3.3 Reserve Demand Curves and Penalty Factors

%J?BAABA TFQEFK QEB $>V >EB>A >KA 2B>| QFJB ->OHBQ #IB>OFKD %KDFKBP >0OB 2BPBOSB $BJ>t
#ROSBP CLO B>@E 2BPBOSB PBOSF@B FK B>@E 2BPBOSB :LKB >KA 3R? :LKB 4EBPB ABJ>KA @RO
>0B RPBA QL >OQF@RI>QB QEB S>IRB LC J>FKQ>FKFKD OBPBOSBP >Q PMB@FCFBA IBSBIP >KA BK
PR?PQFQRQFLK ?BQTBBK BKBODV >KA OBPBOSBP RM QL QEB PMB@FCFBA MBK>IQV C>@QLOP 4
TFQE -7E MBK>IQV C>@QLOP LK QEB 9 >UFP >KA ABPFOBA OBPBOSB -7 LK QEB 8 >UFP 4EB MBK>I
C>@QLO OBMOBPBKQP QEB MOF@B >Q TEF@E OBPBOSBP TFIl ?B S>IRBA FC QEB ABPFOBA OBPB!
JBQ TFQE QEB >S>FI>?IB OBPBOSBP LK QEB PVPQBJ >KA >IPL >@QP >P > MOF@B @>M ?BVLKA TE!
OBPBOSBP TFII KLQ ?B MOL@ROBA QEOLRDE J>OHBQ @IB>0OFKD

\ &LO BU>JMIB >PPRJB QEB MBK>IQV C>@QLO QL J>FKQ>FK -7 LC 3VK@EOLKFWBA 2BPBOS
FP -7E )C QEBOB >OB IBPP QE>K -7 LC OBPBOSBP >S>FI>?IB QEB ABCF@FBKQ -7 TFII
?BS>IRBA>Q -7E 3FJFI>OIV FC QEBOB >OB PRCCF@FBKQ OBPBOSBP QL JBBQ QEB -7
OBNRFOBJBKQ VBQ QEBV >0B KLQ >S>FI>?IB >Q MOF@BP IBPP QE>K LO BNR>I QL -7E
OBPLRO@BP TFQE JBOFQ LOABO MOF@BP QE>Q BU@BBA  -7E TFII KLQ ?B @IB>0BA >KA QE
ABCF@FBKQ -7 TFIl ?B S>IRBA>Q -7E (LTBSBO PR@E OBPLRO@BP @>K PQFII 7B @LJJFQQE
J>KR>IIV 2V 0*- LMBO>QFLKP MBOPLKKBI FK LOABO QL J>FKQ>FK OBIF>?FIFQV )K QEFP @>PB

2BSFPFLK %CCB@QFSB $>QB 0*- ]
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0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
3B@QFLK /SBOSFBT LC QEB 0*- 2BPBOSB ->OHBQ

OBPLRO@BP TFII 7B @LIMBKP>QBA >AAFQFLK>IIV >CQBO QEB C>@Q QL BKPROB QEBFO QOR
MOLSFAB QEB PBOSF@B FP @LSBOBA

4EB MBK>IQV C>@QLO >IPL MOLSFABP > @IB>0 FKAF@>QLO LC QEB OBPBOSB MLPFQFLK LC QEB
JLABIBA 2BPBOSB 3R? :LKBP P QEB MOF@B LC > OBPBOSB MOLAR@Q FK@OB>PBP QL > S>IRB KB:
MBK>IQV C>@QLO FQ FKAF@>QBP QL J>OHBQ M>0QF@FM>KQP QE>Q QEB PVPQBJ FP KB>OFKD 3
3BM>0>QB ABJ>KA @ROSBP BUFPQ CLO B>@E LC QEB CLIILTFKD OBPBOSB MOLAR@Q 2BPBOSB
WLKB @LJ?FK>QFLKP

\

—_ = = -

24/ 3VK@EOLKFWBA 2BPBOSB

I@QFSB 3R? :LKB 3VK@EOLKFWBA 2BPBOSB

24/ 0OFJ>0V 2BPBOSB

I@QFSB 3R? :LKB 00OFJ>0V 2BPBOSB

24/ -FKRQB 2BPBOSBP

I@QFSB 3R? WLKB -FKRQB 2BPBOSBP FC >MMIF@>7?IB

4EB ABJ>KA @ROSBP CLO B>@E LC QEBPB MOLAR@QP >KA IL@>QFLKP >OB PFJFI>0 FK QE>Q QEE
P>JB MBK>IQV C>@QLOP LK QEB 9 >UFP ELTBSBO QEB ABPFOBA OBPBOSB IBSBIP LK QEB 8 >UFP|
OBCIB@Q QEB 2BPBOSB 2BNRFOBJBKQ AFCCBOBK@BP >JLKDPQ QEB OBPBOSB MOLAR@QP >KA |
AEBPB ABJ>KA @ROSBP >OB ABCFKBA >P CLIILTP

\

\

3QBM
g OBK>IQV & @QLO  -7E

g $BPFOBA 2BPBOSB -7 IL@>QFLK>I 2BIF>?FIFQV 2BNRFOBJBKQ CLO QEB PMB@FCFBA OB
MOLAR@Q >P ABCFKBA FK 3B@QFLK >?LSB
3QBM
g OBK>IQV & @QLO  -7E
g $BPFOBA 2BPBOSB -7 IL@>QFLK>I 2BIF>?FIFQV 2BNRFOBJBKQ CLO QEB PMB@FCFBA OB
MOLAR@Q >P ABCFKBA FK 3B@QFLK >?LSBMIRP -7 MIRP >KV >AAFQFLK>| OBPBOSBP

QE>Q >0OB ?BFKD @>0O0FBA FK >KQF@FM>QFLK LC EB>SV IL>A @LKAFQFLKP >P OBCBOB
3B@QFLK >?7LSB

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



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

$/MWh
sa50 |

§300 = = = = s :

Single Largest Step 1+ 190 MW Step 2A + Extended
Online Contingency
STEP 1 STEP 2A STEP 2B '

\ )K QEB $>V >EB>A ->OHBQ ARB QL QEB 2BPBOSB 2BNRFOBJBKQP ?BFKD ?>PBA LK QEB I>ODBI
%@LKLIF@ ->UFJRJ S>IRB >P ABP@OF?BA FK 3B@QFLK  QEB -7 S>IRBP J>V @E>KDB
ELROIV

\ )K QEB 2B>| QFJB ->OHBQ ARB QL QEB 2BPBOSB 2BNRFOBJBKQP ?BFKD ?>PBA LK QEB 2B>I| QF
>ODBPQ 3FKDIB #LKQFKDBK@V QEB -7 S>IRBP LK QEB 8 >UFP LC QEB ABJ>KA @ROSBP RPBA
J>OHBQ @IB>0OFKD @>K @E>KDB AVK>JF@>IIV TFQE B>@E 2B>I QFJB J>OHBQ @IB>OFKD @>F
BUB@RQFLK "BILT FP >K BU>JMIB LC TE>Q QEB ABJ>KA @ROSB CLO 3VK@EOLKFWBA 2BPBOS
TLRIA ILLH IFHB FC QEB LRQMRQ LC QEB ,>ODBPQ 3FKDIB #LKQFKDBK@V T>P -7 CLO QE>Q
PMB@FCF@ @>PB BUB@RQFLK
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0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
3B@QFLK /SBOSFBT LC QEB 0*- 2BPBOSB ->OHBQ

$/MWh
$850 A
$300 +--~-~--
' >
1,210 MW 1,400 MW 1,400 MW + Extended

STEP 1 STEP 2A : STEP 2B |

4.4 Resewve Market Clearing

0*- P@EBARIBP OBPLRO@BP >P KBBABA QL JBBQ QEB 2BPBOSB 2BNRFOBJBKQP LC B>@E 2BPBOS
>KA >@QFSB PR? WLKB SF> GLFKQ LMQFJFW>QFLK TFQE BKBODV FK ?LQE QEB $>V >EB>A >KA 2B
J>OHBQP 2BPLRO@BP >0OB P@EBARIBA ?>PBA LK QEB OBPLRO@B PMB@FCF@ LCCBO A>Q> PR?J
ABCFKBA FK 3B@QFLK LC QEFP ->KR>| >KA QEB MOLAR@Q PR?PQFQRQFLK @LPQ LC MOLSFAFK
>KV LQEBO MOLAR@Q QEB OBPLRO@B FP @>M>?IB LC MOLSFAFKD 4EB GLFKQ LMQFJFW>QFLK P
>KA JFKFJFWB QEB QLQ>I MOLAR@QFLK @LPQ LC BKBODV >KA JBBQFKD QEB S>OFLRP OBPBOSB
>P ABP@OF?BA FK 3B@QFLK LC QEFP ->KR>l >KA FK QEB 2B>| QFJB ->OHBQ QEB 2BDRI>QFLK
2BNRFOBJBKQ >P ABP@OF?BA FK 3BB@QFLK  LC QEFP ->KR>|

2BPBOSBP >KA BKBODV TFII ?B @L LMQFJFWBA QEB P>JB T>V FK QEB $>V >EB>A >KA 2B>| QFJB
->OHBQ

4EB P>JB OBPBOSB WLKB @LKCFDRO>QFLK TFIl ?B JLABIBA FK QEB $>V >EB>A >KA 2B>| QFJB J>OF
RKIBPP QEBOB FP >K LMBO>QFLK>| BJBODBK@V OBNRFOFKD FQ QL ?B @E>KDBA FK QEB 2B>| QFJ

4.4.1 Product and Locational Substitution

IP ABP@OF?BA FK 3B@QFLK QEB 3VK@EOLKFWBA 2BPBOSB .LK 3VK@EOLKFWBA 2BPBOSB >KA
3B@LKA>0OV 2BPBOSB MOLAR@QP E>SB > MOFLOFQV PBNRBK@B ?>PBA LK QEB IBSBI LC OBIF>?FI
B>@E MOLSFABP 3VK@EOLKFWBA 2BPBOSB ?BFKD QEB JLPQ OBIF>?IB >P FQ FP LKIFKB >KA @>K
QBK JFKRQBP LO IBPP @>K >IPL JBBQ QEB 00OFJ>0V >KA -FKRQB 2BPBOSB OBNRFOBJBKQP
,FHBTFPB .LK 3VK@EOLKFWBA 2BPBOSB @>K >IPL JBBQ QEB -FKRQB 2BPBOSB OBNRFOBJBKQ
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0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
3B@QFLK /SBOSFBT LC QEB 0*- 2BPBOSB ->OHBQ

)K>AAFQFLK QEB IL@>QFLK LC QEB OBPBOSBP MOL@ROBA >IPL E>SB > EFBO>O@EV 2BPBOSBP
PR? WLKB @>K >IPL JBBQ QEB OBNRFOBJBKQ LC QEB 24/

P> OBPRIQ >JBD>T>QQ @IB>0OBA FK > PR?WLKB CLO 3VK@EOLKFWBA 2BPBOSBP @>K >IPL ?B RF
JBBQ QEB 24/ 3VK@EOLKFWBA 2BPBOSB 2BNRFOBJBKQ QEB PR?WLKB 00FJ>0V 2BPBOSB
2BNRFOBJBKQ QEB 24/ 00FJ>0V 2BPBOSB 2BNRFOBJBKQ QEB PR?WLKB JFKRQB 2BPBOSB
2BNRFOBJBKQ FC JLABIBA >KA QEB 24/ JFKRQB 2BPBOSB 2BNRFOBJBKQ

0*- TFIl @LJIIFQ QEB JLPQ B@LKLIF@ @LJ?FK>QFLK LC OBPLRO@BP QL PFIRIQ>KBLRPIV JBBQ >II |
>KA OBPBOSB OBNRFOBJBKQP

4EB DO>MEF@ ?BILT FIIRPQO>QBP QEB MOLAR@Q >KA IL@>QFLK>| PR?PQFQRQFLK

Sub-Zone
Synch Reserves

)

Sub-Zone
30-Minute Reserves

MW can be used to
meet RTO 30-min.
requirement

Sub-Zone
Primary Reserves

MW can be used to
meet PR requirement

Product
Substitution

Product
Substitution

MW can be used to meet
sub-zone PR requirement or

Price:

RTO SR requirement or sub-zgne 30-min. NSR 2 *Sub-zone will be modeled only
requirement Secondary when needed
\ - — . — Reserve : T i
Locational Substitution Locational Substitution Locational Substitution
Price: Sub-Zone = RTO Price: Sub-Zone = RTO Price: Sub-Zone = RTO

Product
Substitution

Product

RTO Synch Substitution

Reserves

RTO Primary

Reserves RTO 30-Minute

MW can be used to meet Price: Reserves

RTO 30-min. requirement NSR 2
Secondary
) Reserve

MW can be used to meet

RTO PR requirement Price:

SR = NSR

)C
32 NR>KQFQV LC 32 00LAR@Q @LKQOF?RQFKD QL JBBQ QEB 32 02 >KA -FK OBNRFOBJBKQP
32 NR>KQFQV LC .32 00LAR@Q @LKQOF?RQFKD QL JBBQ QEB 02 >KA -FK OBNRFOBJBKQP
3B@2NR>KQFQV LC 3B@2 00LAR@Q @LKQOF?RQFKD QL JBBQ QEB -FK OBNRFOBJBKQ

>KA 30 PE>ALT MOF@B LC QEB KBUQ -7 LC QEB MOLAR@Q OBNRFOBJBKQ @LKPQO>FKQ

4EBK
SRMCP 30 32 32 30 02 32 .32 30 ). 32 .32 3B@2
NSRMCP 30 02 32 .32 30 -). 32 .32 3B@2
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0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
3B@QFLK /SBOSFBT LC QEB 0*- 2BPBOSB ->OHBQ

SecRMCP 30 -). 32 .32 3B@2

4EB >?LSB -#0P >0B OBMOBPBKQ>QFSBP LC > @>P@>AFKD JLABI CLO OBPBOSB MOF@BP 4E>Q FI
3VK@EOLKFWBA 2BPBOSB ->0OHBQ #/B>OFKD 0OF@B 32-#0 OBCIB@QP QEB @LKQOF?RQFLK QE>(
OBPLRO@BP J>HB QL P>QFPCV QEB 32 02 >KA JFKRQB OBNRFOBJBKQP 3FJFI>OIV QEB.LK
3VK@EOLKFWBA 2BPBOSB ->0OHBQ #/B>OFKD 0OF@B .32-#0 OBCIB@QP QEB @LKQOF?RQFLK QE>
OBPLRO@BP J>HB QL P>QFPCV QEB 02 >KA JFKRQB OBNRFOBJBKQP >KA CFK>IIV QEB 3B@LKA>
2BPBOSB ->OHBQ #/B>OFKD 00F@B 3B@2-#0 OBCIB@QP QEB @LKQOF?RQFLK QE>Q 3B@2 OBPLR
QL P>QFPCV QEB -FK OBNRFOBJBKQ

4EB OBPBOSB @IB>0OFKD MOF@BP TFIl 2B @>MMBA AROFKD > KLOJ>| @LKAFQFLK >KA AROFKD OE
PELOQ>DB >P ABQ>FIBA FK 3B@QFLK

4.4.2 Day-ahead Reserve Market Clearing

4EB $>V >EB>A 2BPBOSB ->OHBQ @IB>0OFKD OBPRIQP FK >K ELROIV MOF@B CLO 3VK@EOLKFWBA
LK 3VK@EOLKFWBA 2BPBOSBP >KA 3B@LKA>0V 2BPBOSBP CLO QEB KBUQ A>V >KA FP MLPQBA:
TFQE QEB OBPLRO@B PMB@FCF@ OBPBOSB >PPFDKJBKQP COLJ QEB AFPM>Q@E ORK?V %04
->0OHBQP '>QBT>V 3VPQBJ

4EB ELROIV 2BPBOSB #IB>OFKD 0OF@BP >OB CFUBA LK@B @>I@RI>QBA >KA MLPQBA ?V %04 Q
?BCLOB QEB /MBO>QFKD $>V 4EB ELROIV 2BPBOSB @IB>0OFKD MOF@BP >0OB ?>PBA RMLK QEB LC(
PR?JFQQBA ?V QEB PBIB@QBA OBPLRO@BP QLDBQEBO TFQE QEB PRJJ>QFLK LC QEB >MMIF@>?|
PE>ALT MOF@BP FK QEB $>V >EB>A GLFKQ LMQFJFW>QFLK MOL@BPP COLJ QEB MOF@FKD ORK

4.4.3 Real-time Reserve Market Clearing

3FUQV  JFKRQBP MOFLO QL QEB LMBO>QFKD ELRO 0*- BUB@RQBP QEB IK@FII>0V 3BOSF@BP /M
13/ 4EB '3/ GLFKQIV LMQFJFWBP %KBODV 3VK@EOLKFWBA 2BPBOSBP .LK 3VK@EOLKFWBA
2BPBOSBP 3B@LKA>0V 2BPBOSBP >KA 2BDRI>QFLK ?>PBA LK CLOB@>PQ PVPQBJ @LKAFQFLKP (
ABQBOJFKB >K B@LKLJF@ PBQ LC FKCIBUF?IB OBPBOSB OBPLRO@BP QL @LJJFQ CLO QEB LMBO:
JKCIBUF?IB OBPLRO@BP >0OB ABCFKBA >P QELPB OBPLRO@BP QE>Q MEVPF@>11V OBNRFOB >K EL
@LJIFQJIBKQ ARB QL JFKFJRJ ORK QFJB @LKPQO>FKQP LO PQ>CCFKD @LKPQO>FKQP )KCIBUF?IE
FK@IRAB

\ 3VK@EOLKLRP @LKABKPBOP QE>Q >0OB LMBO>QFKD FK @LKABKPFKD JLAB PLIBIV CLO QEB VM
MOLSFAFKD 3VK@EOLKFWBA 2BPBOSBP

\ %KBODV 3QLO>DB OBPLRO@BP BKOLIIBA FK QEB %32 M>OQF@FM>QFLK JLABI RKIBPP QEB C
E>P BIB@QBA QL ?B CIBUF?IB

\ %@LKLIF@ ,L>A 2BPMLKPB QE>Q >0OB MOBM>0OBA QL @ROQ>FI FK OBPMLKPB QL > 0*- 2BPBO*
RKIBPP QEB OBPLRO@B E>P BIB@QBA QL ?B CIBUF?IB

IKV FKCIBUF?IB PBIC P@EBARIBA LCCBOP CLO 3VK@EOLKFWBA 2BPBOSBP QE>Q >0OB >S>FI>?IB >(
QEB !3/ BUB@RQFLK >0B >PPRJBA S>IFA >KA @LJJFQQBA CLO QEB ELRO

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



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

IKV OBPBOSB @LJJFQIBKQP LK FKCIBUF?IB OBPLRO@BP QE>Q >OB J>AB >OB IL@HBA CLO QEB LV
ELRO >KA @LJIRKF@>QBA SF> ->OHBQP '>QBT>V
\ #LKABKPBOP >KA )KCIBUF?IB %@LKLJF@ ,L>A 2BPMLKPB OBPLRO@BP QE>Q >OB @IB>0BA $>
>EB>A TFIl E>SB QEBFO @LJJFQJBKQP @>00FBA QL 2B>| QFJB

g 4EBPB OBPLRO@BP KBBA QL E>SB > JFK ORK QFJB JFK ALTK QFJB CLO %,2 OBPLRO@BP
DOB>QBO QE>K LKB ELRO >KA KLQFCF@>QFLK QFJB ?BQTBBK QBK >KA QEFOQV JFKRQB

g 4EB OBPBOSB @LJJFQJBKQ FP @>00FBA LSBO RKIBPP FK 2B>| QFJB QEB OBPLRO@B FP
@LJIJFQQBA QL MOLSFAB BKBODV LO >KLQEBO >K@FII>0V MOLAR@Q

4EB CLIILTFKD OBPBOSB FKCLOJ>QFLK TFIl QUMF@>IIV ?B MLPQBA QL ->OHBQP '>QBT>V QEFOQV
MOFLO QL QEB LMBO>QFKD ELRO COLJ QEB >MMOLSBA 13/ @>PB

\ 00BIFJFK>0V 2BPBOSB 2BNRFOBJBKQP CLO QEB 24/ >KA >@QFSB 3R? :LKB

\ 4LQ> MOLGB@QBA 2BPBOSB -7 QO>KPCBOO>?IB COLJ QEB 24/ FKQL QEB >@QFSB 3R? :LKB
\ 4LQ>I MOBIFJFK>0V >PPFDKBA OBPBOSB -7P CLO QEB 24/ >KA >@QFSB 3R? :LKB

\ 4LQ>I MOBIFJFK>0OV PBIC P@EBARIBA 2BPBOSBP CLO QEB 24/ >KA >@QFSB 3R? :LKB

\ &LOB@>PQBA OBPBOSB ABCF@FQ -7 NR>KQFQFBP CLO QEB 24/ >KA >@QFSB 3R? :LKB

4EB CLIILTFKD OBPLRO@B PMB@FCF@ OBPBOSB FKCLOJ>QFLK TFIl QVMF@>IIV ?B MLPQBA QL ->(
QEFOQV  JFKRQBP MOFLO QL QEB LMBO>QFKD ELRO COLJ QEB >MMOLSBA 13/ @>PB

\ 2BPBOSB /CCBO -7 CLO QEB >MMIF@>7IB MOLAR@Q
\ )KCIBUF?IB 2BPBOSB IT>OABA -7 CLO QEB >MMIF@>?IB MOLAR@Q
\ )KCIBUF?IB 3VK@EOLKFWBA 2BPBOSB 3BIC P@EBARIBA -7

IAAFQFLK>| 2B>I QFJB 2BPBOSB @LJJFQJIBKQP J>V ?B J>AB LK CIBUF?IB OBPBOSB OBPLRO@BP ?V
24 3#%$ >MMIF@>QFLK >KA COLJ >AAFQFLK>| FKCIBUF?IB OBPBOSBP OBPLRO@BP OB@LJJBKABA
3#%$ >MMIF@>QFLK #LJIFQJBKQP LK CIBUF?IB OBPBOSBP OBPLRO@BP J>V @E>KDB TFQE B>@E
BUB@RQFLK LC QEB 24 3#%$ >MMIF@>QFLK TEFIB @LJJFQJBKQP LK FKCIBUF?IB OBPBOSB OBPLR
OBPMB@Q QEB JFKFJRJ ORK QFJB LC QELPB OBPLRO@BP 0* /MBO>QLO FC KB@BPP>0OV J>V J>K
OBNRBPQ >K FKCIBUF?IB OBPLRO@B MOBSFLRPIV @LJIJFQQBA CLO OBPBOSBP QL MOLSFAB BKBC(
OB>PLKP FK@IRAB ?RQ >OB KLQ IFJFQBA QL @LKPQO>FKQ @LKQOLI 3R@E >@QFLK TFIl >RQLJI>Q
QEB OBPLRO@BdP OBPBOSB >PPFDKJBKQ

\ &IBUF?IB OBPBOSB OBPLRO@B @LJIFQIBKQP TFIl 2B MLPQBA QL ->OHBQP '>QBT>V LK QEB $F
>J?A> M>DB >KA TFIl ?B QBIBJBQBOBA SF> )J##0 LO LQEBO @LJIRKF@>QFLK MOLQL@LI QL
OBPLRO@B LTKBOP

\ IAAFQFLK>| FKCIBUF?IB OBPLRO@B @LJJFQJBKQP TFIl ?B @LJIRKF@>QBA QL QEB OBPLRO@
SF>)##0 LO LQEBO @LJIRKF@>QFLK MOLQL@LI

0*- RQFIFWBP OBPLRO@B PMB@FCF@ LCCBOP QLDBQEBO TFQE BKBODV LCCBOP >KA OBPLRO@!
QEB ->OHBQP '>QBT>V 3VPQBJ >P FKMRQ A>Q> QL QEB IK@FII>0V 3BOSF@B /MQFJFWBO 13/ 13/ Q
LMQFJFWBP QEB 24/ AFPM>Q@E MOLCFIB >KA CLOB@>PQP ,-OP QL ABQBOJFKB ELROIV @LJIJFQJB
FKCIBUF?IB OBPLRO@BP
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0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
3B@QFLK /SBOSFBT LC QEB 0*- 2BPBOSB ->OHBQ

IQELRDE QEB !3/ @LKPFABOP >Il1 >S>FI>?IB OBPLRO@BP AROFKD FQP @LJIJFQJBKQ MOL@BPP QE
@LJIIFQIBKQP CLO 2BPBOSBP COLJ QEB !3/>0B IFJFQBA QL FKCIBUF?IB OBPLRO@BP LKIV >KA J>\
OBMOBPBKQ > MLOQFLK LC 0*-dP 2BPBOSB KBBAP CLO QEB ELRO

)4 3#%$ E>P QEB >?FIFQV QL MOLGB@Q @LKAFQFLKP CROQEBO LRQ FKQL QEB CRQROB >KA J>HE
OB@LJIBKA>QFLK QL @LJIFQ >AAFQFLK>| FKCIBUF?IB OBPLRO@BP CLO OBPBOSBP TEBOB QEBV
B@LKLIF@

4EB 2B>| QFJB 3B@ROFQV #LKPQO>FKBA %@LKLIF@ $FPM>Q@E 24 3#%$ MOLDO>J GLFKQIV LMQ
QEB OBJ>FKFKD 24/ 2BPBOSB KBBAP PFJRIQ>KBLRPIV TFQE %KBODV TEFIB ELKLOFKD BCCB@QFS
OBDRI>QFLK >PPFDKJBKQP &LO JLOB FKCLOJ>QFLK LK ELT 24 3#%$ RPBP 2BPBOSB @LJJFQJBKQ!
QEB GLFKQ LMQFJFW>QFLK MIB>PB OBCBO QL 3B@QFLK LC QEFP ->KR>| 4EB ,L@>QFLK>| 00F(
#>I@RI>QLO ,0# @>I@RI>QBP > @IB>OFKD MOF@B CLO 2BPBOSB BSBOV CFSB  JFKRQBP >P ABP
3B@QFLK LC QEFP ->KR>l &FSB JFKRQB 2B>| QFJB 3VK@EOLKFWBA 2BPBOSB ->OHBQ #IB>OF
0OF@BP 32-#0 .LK 3VK@EOLKFWBA 2BPBOSB ->0OHBQ #IB>OFKD 00F@BP .32-#0 >KA
3B@LKA>0V 2BPBOSB ->OHBQ #IB>OFKD 00F@BP 3B@2-#0 COLJ QEB MOF@FKD ORK >OB RPBA C
J>OHBQ PBQQIBJBKQ

$ROFKD B>@E BUB@RQFLK LC 24 3#%$ >AAFQFLK>| 2BPBOSB -7P J>V ?B @LJIJFQQBA QL JBBQ QEE
2BPBOSB 2BNRFOBJBKQP COLJ CIBUF?IB OBPLRO@BP CLO >Il PBOSF@BP ?>PBA LK CLOB@>PQBA
@LKAFQFLKP ?V OB AFPM>Q@EFKD LKIFKB DBKBO>QFKD OBPLRO@BP )K >AAFQFLK 24 3#%$ TFII
LCCIFKB OBPLRO@BP QL JBBQ QEB ?>I>K@B LC QEB 00FJ>0V 2BPBOSB 2BNRFOBJBKQ >KA JFKR
2BPBOSB 2BNRFOBJBKQ

0*- J>V @>Il LK OBPLRO@BP KLQ LQEBOTFPB P@EBARIBA QL ORK FK LOABO QL MOLSFAB 2BPBOSI
>@@LOA>K@B TFQE 0*- P L?2IFD>QFLK QL J>FKQ>FK OBIF>?FIFQV )C > OBPLRO@B FP @>IIBA LK ?\
MROMLPB LC MOLSFAFKD 2BPBOSBP QEB OBPLRO@B FP DR>0>KQBBA OB@LSBOV LC >MMIF@>?
LMMLOQRKFQV @LPQP >P TBII >P PQ>0Q RM KL IL>A >KA BKBODV @LPQP 0IB>PB OBCBO QL 0*- ->
/MBO>QFKD !DOBBJBKQ !@@LRKQFKD CLO >AAFQFLK>I PBQQIBJBKQP ABQ>FIP

4EB 2B>| QFJB ->OHBQ 2BPBOSB @IB>OFKD MOF@BP >0OB PBQ ?>PBA RMLK QEB LCCBO MOF@BP F
QEB PBIB@QBA OBPLRO@BP QLDBQEBO TFQE QEB PRJJ>QFLK LC QEB >MMIF@>?IB MOLAR@Q PE
QEB GLFKQ LMQFJFW>QFLK MOL@BPP COLJ QEB MOF@FKD ORK

2BPLRO@BP @>KKLQ @IB>0 QEB 2B>| QFJB 2BPBOSB >KA 2BDRI>QFLK ->OHBQP CLO QEB P>JB FK
4EB OBNRFOBJBKQ CLO OBDRI>QFLK FP CFOPQ JBQ ?BCLOB OBPBOSBP ?B@>RPB OBDRI>QFLK FF
PBOSF@B

4.4.3.1 Deselection of Reserve Resources in Real-time

5KABO @BOQ>FK LMBO>QFKD @LKAFQFLKP OBPLRO@BP @>KKLQ OBIF>?IV MOLSFAB OBPBOSBF
OBPLRO@BP >0B >RQLJ>QF@>11V ABPBIB@QBA COLJ OBPBOSB @LJJFQIBKQ @LKPFABO>QFLK AF
MBOFLA QEBV >0OB ILDDBA CLO OB>PLKP QE>Q FK@IRAB ?RQ >0B KLQ IFJFQBA QL

\ 2BDRI>QFLK 3BOSF@B
\ 4BPQFKD
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0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
3B@QFLK /SBOSFBT LC QEB 0*- 2BPBOSB ->OHBQ

\ 2BIB>PBA 40FMMBA #>K@BIIBA &>FIBA QL 3Q>0Q
\ 3Q>0QRM -LAB

4L >@@RO>QBIV >@@LRKQ CLO OBPBOSBP 0*- J>V QBIJMLO>OFIV ABPBIB@Q > OBPLRO@B COLJ "
@LKPFABOBA CLO OBPBOSB @LJJFQJBKQ FK QEB KBUQ FKQBOS>I >KA FC KB@BPP>0V AB >PPFD
OBPBOSB @LJJFQIBKQ CLO OB>PLKP QE>Q FK@IRAB ?RQ >0B KLQ IFJFQBA QL QEB CLIILTFKD

\ 2BPLRO@B FP KLQ CLIILTFKD FQP AFPM>Q@E PFDK>I

g 2BPLRO@BP QE>Q @>KKLQ OBIF>?IV ?B @LRKQBA QLT>OAP MOLSFAFKD OBPBOSBP >KA
ABPBIB@QBA COLJ MOLSFAFKD OBPBOSBP ARB QL C>FIROB QL OBPMLKA QL 0*-dP AFPM:
PFDK>IP TFIl ?B FK SFLI>QFLK LC QEB OBPBOSB JRPQ LCCBO OBNRFOBJBKQ ->OHBQ 3BlII
PELRIA RMA>QB QEBFO /CCBO $>Q> >P MO>@QF@>| >KA QFJBIV >P MLPPF?IB QL OBCIB@
IFJFQ>QFLK FK QEBFO @>M>?FIFQV QL MOLSFAB BKBODV LO OBPBOSBP 4EFP FK@IRABI
B@LKLIF@ JFKFJRJ B@LKLIF@ J>UFJRJ O>JM O>QBP >KA LCCBO -7 FC >MMIF@>?IB

\ 2BPLRO@B LTKBO E>P FKAF@>QBA SF> QBIBJBQOV LO MELKB @>II QL 0* $FPM>Q@E QE>Q >
FP KLQ >S>FI>?IB ARB QL > MEVPF@>I IFJFQ>QFLK LC QEB RKFQ LO >Q QEB MI>KQ

g 'KV ->OHBQ 3BIIBO QE>Q ?BIFBSBP FQP DBKBO>QFKD RKFQ E>P LMBO>QFKD JLABP IFJFC
@LKAFQFLKP TEBOB QEB RKFQ TLRIA KLQ ?B @>M>?IB LC MOLSFAFKD 3VK@EOLKFWBA :
3B@LKA>OV 2BPBOSBP FK OB>l QFJB @>K PR?JFQ QL 0* >KA QEB --5 > OBNRBPQ CLO >K
BU@BMQFLK COLJ ?BFKD >PPFDKBA 3VK@EOLKFWBA >KA LO 3B@LKA>OV 2BPBOSBP FK
QFJB 2BPBOSB ->OHBQP AROFKD QFJB MBOFLAP FK TEF@E QEB DBKBO>QFKD RKFQ FP F
LMBO>QFKD JLABP IFJFQP LO @LKAFQFLKP 4EB OBNRBPQ JRPQ ?B PR?JFQQBA QL
2BPBOSBP MGJ @LJ

g !P M>0Q LC QEB OBNRBPQ QEB ->OHBQ 3BIIBO PE>Il PRMMIV CLO B>@E DBKBO>QFKD R}
QB@EKF@>| FKCLOJ>QFLK >?LRQ QEB LMBO>QFLK>I JLABP IFJFQP LO @LKAFQFLKP QL
OBNRBPQBA BU@BMQFLK /KIV >@QR>I MEVPF@>| LMBO>QFLK>I IFJIFQ>QFLKP BKSFOLK.
IFJFQ>QFLKP >KA LQEBO >@QR>| @LKPQO>FKQP LK > OBPLRO@B TFIl ?B @LKPFABOBA C
BU@BMQFLK 4EB CLIILTFKD IFPQ FP KLQ >K BUE>RPQFSB IFPQ ?RQ MOLSFABP BU>JMIBI
QVMBP LC FKCLOJ>QFLK >KA AL@RJIBKQ>QFLK 0*- TLRIA OBNRBPQ

f /OFDFK>l %NRFMJBKQ ->KRC>@QROBO /%- AL@RJBKQ>QFLK
f #LKQOLI OLLJ A>Q>

f /IMBO>QFLK>I MOL@BAROB IFPQFKD QEB OBNRFOBA PQBMP >ILKD TFQE QEB QFJB O
MBOCLOJ B>@E PQBM AROFKD O>JMFKD

g 0* PE>Il @LKPRIQ TFQE QEB --5 >KA @LKPFABO >KV FKMRQ OB@BFSBA COLJ QEB --5 FK
FQP ABQBOJFK>QFLK LC > OBNRBPQ CLO PR@E >K BU@BMQFLK 7FQEFK A>VP LC QEB
LC QEB OBNRBPQ 0*- PE>Il KLQFCV QEB ->OHBQ 3BIIBO FK TOFQFKD TFQE > @LMV QL QE
TEBQEBO QEB OBNRBPQ FP >MMOLSBA LO ABKFBA 4EB BCCB@QFSB A>QB LC >KV >MMQO
OBNRBPQ TFIl 2B MOLSFABA FK QEB TOFQQBK KLQFCF@>QFLK

g )C > ->OHBQ 3BIIBO E>P >K >MMOLSBA BU@BMQFLK QEB ->OHBQ 3BIIBO JRPQ @LJIJRKF@
SF> QBIBJBQOV MOFJ>OFIV LO SF> MELKB @>IIP TEBK QBIBJBQOV FP KLQ >S>FI>?IB QL (
TEBK QEB RKFQ @>KKLQ MOLSFAB OBPBOSBP

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



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

g 'K >MMOLSBA BU@BMQFLK TFIl OBJ>FK >MMIF@>?IB QL QEB RKFQ RKQFI PR@E QFJB >P (
ABQBOJFKBP QE>Q > @E>KDB FP KBBABA LO QEB ->OHBQ 3BIIBO KLQFCFBP 0*- TFQE > @
QEB --5 QE>Q > @E>KDB FP KBBABA ?>PBA LK @E>KDBA LMBO>QFLK>| @>M>?FIFQFBP L(
RKFQ ->OHBQ 3BIIBOP JRPQ KLQFCV 0* TFQE > @LMV QL QEB --5 TFQEFK A>VP LC >KV
@E>KDBA LMBO>QFLK>I @>M>?FIFQFBP QE>Q KB@BPPFQ>QB > @E>KDB FK >K >MMOLSE

4.4.4 Opportunity Costs for Condensers in the Reserve Clearing
%PQFJ>QBA OBPLRO@B LMMLOQRKFQV @LPQ CLO @LKABKPFKD #4P FP @>I@RI>QBA ?>PBA LK (
ORK >P CLIILTP

0.C. = [positive (forecast LMP - energy of fer price )] x MW capability /synchronized reserve capability

Estimated resource opportunity cost for non-condensing resources is calculated, based on the
dispatch run, as follows:

0.C. = LMP - ED [xGENOFF

Where:

LMmP is the forecasted hourly LMFP at the generator bus,

ED is the price associated with the set point the
resource must maintain to provide its assigned
amount of Synchronized Reserve, and

GENOFF is the MW amount of Synchronized Reserve

provided.

AEFP CLOJRI> FP PLIBTE>Q PFIMIFPQF@ 4EB >@QR> @>I@RI>QFLK FP >K FKQBDO>QFLK QE>Q J
SFPR>IFWBA >P QEB >0B> LK > DO>ME BK@ILPBA ?V QEB OBPLRO@BdP BKBODV LCCBO @ROSB 4
QE>Q @ROSB @LOOBPMLKA QL QEB OBPLRO@BJP ABPFOBA B@LKLIF@ AFPM>Q@E >KA QEB PBC
QL MOLSFAB QEB >PPFDKBA >JLRKQ LC 2BPBOSB >KA QEB ,-0

#LKABKPB %KBODV 5PB CLO B>@E @LKABKPFKD OBPLRO@B FP BKQBOBA FK -7 ?V QEB LTKBO SF:
->OHBQP '>QBT>V PVPQBJ >P M>0Q LC QEB 2BPBOSB /CCBO %PQFJ>QBA BKBODV RPB FP @>I@RI
M>0Q LC QEB JBOFQ LOABO MOF@B >P CLIILTP

% 5 CLOB@>PQBA ,-0 U #LKABKPB %KBODV 5PB PVK@EOLKFWBA OBPBOSB @>M>?FIFQV

&LO B>@E LC QEBPB @>I@RI>QFLKP CLOB@>PQ ,-0 FP QEB OBPRIQ LC QEB ELRO ILLH >EB>A @>
QEB !3/ )K QEB >CQBO QEB C>@Q PBQQIBJBKQ QEB 2B>I QFJB ,-0 FP RPBA

%KBODV OBPLRO@BP CLO TEF@E >K BKBODV LCCBO FP KLQ PR?JFQQBA TFIl ?B FKBIFDF?IB CLO |
@OBAFQ

7EBK @>I@RI>QFKD QEB OBPBOSB -#0 FK 2B>| QFJB LKIV QEB LCCBO MOF@BP PR?JFQQBA ?V CIB
OBPLRO@BP QLDBQEBO TFQE QEB PRJJ>QFLK LC QEB >MMIF@>?IB MOLAR@QP PE>ALT MOF@BF

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



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

LMQFJFW>QFLK MOL@BPP COLJ QEB MOF@FKD ORK >0OB @LKPFABOBA 4EB >@QR>| CFSB JFKRQ
@>I@RI>QBA RPFKD QEB ,0# MOF@FKD ORK FP RPBA CLO PBQQIBJBKQP

(VAOLMLTBO RKFQP @LKABKPFKD QL MOLSFAB 2BPBOSBP AROFKD QFJBP TEBK QEBV TBOB KLQ F
QL LMBO>QB FK@RO KL LMMLOQRKFQV @LPQ 4EBOB J>V LO J>V KLQ ?B >K BKBODV RPB @LJMLK
FKAF@>QBA ?V QEB LTKBO >P M>0Q LC QEB 2BPBOSB /CCBO /KIV EVAOLMLTBO RKFQP KLQ BKOLI
%32 M>0QF@FM>QFLK JLABI >OB @LKPFABOBA FK QEB ORIBP ?BILT

\ )C>EVAOLMLTBO RKFQ FP EBIA QL @LKABKPB CLO OBPBOSBP LO OBAR@BA QL MOLSFAB OB
> QFJB TEBK FQ FP P@EBARIBA QL DBKBO>QB FQ TFIl FK@RO LMMLOQRKFQV @LPQ 3FK@B |
RKFQP LMBO>QB LK > P@EBARIB >KA AL KLQ E>SB >K BKBODV ?FA LMMLOQRKFQV @LPQ CLC
FP @>I@RI>QBA >P CLIILTP

g 4EB CLOJRI> FP QEB P>JB >P QE>Q PELTK RKABO c2BPBOSB #LJJFQJBKQd
g/# Y,-0 %3$Y U '%./&&

g %U@BMQ
f QEB %$ S>IRB FP QEB >SBO>DB S>IRB LC QEB ,-0 >Q QEB EVAOLMLTBO RKFQ ?RP CL(
>MMOLMOF>QB LK MB>H °  LOLCC MB>H )

MBOFLA BU@IRAFKD QELPB ELROP AROFKD TEF@E >Il >S>FI>?IB RKFQP >Q QEB EVA
MI>KQ TBOB LMBO>QFKD

f $>V >EB>A S>IRBP >0OB RPBA CLO QEB MROMLPBP LC @LJIJFQQFKD OBPBOSB OBPLR
>KA >@QR>| ,-OP >OB RPBA FK QEB >CQBO QEB C>@Q PBQQIBJBKQ

f )C QEB >SBO>DB ,-0 S>IRB FP EFDEBO QE>K QEB >@QR>I ,-0 >Q QEB DBKBO>QLO ?RP
LMMLOQRKFQV @LPQ FP WBOL

\ $ROFKD QELPB ELROP TEBK > EVAOLMLTBO RKFQ FP FK PMFIIFKD JLAB QEB %$ S>IRB FP PBC
PR@E QE>Q QEB LMMLOQRKFQV @LPQ FP ?>PBA LK QEB CRII S>IRB LC ,-0 $ROFKD QEB LMBO
QEB LMBO>QFKD @LJM>KV FP OBPMLKPF?IB CLO @LJJRKF@>QFKD QEFP @LKAFQFLK LK QEE
(LROIV 5MA>QBP M>DB FK QEB ->OHBQP '>QBT>V 3VPQBJ

\  7EBK ABQBOJFKBA QL ?B B@LKLIF@>IIV ?2BKBCF@F>| 0* J>FKQ>FKP QEB >RQELOFQV QL >AC
EVAOLMLTBO RKFQ P@EBARIBP CLO QELPB RKFQP P@EBARIBA ?V QEB LTKBO FC QEB LTKBO
PR?JFQQBA > 3VK@EOLKFWBA 2BPBOSB /CCBO CLO QELPB RKFQP >KA J>AB QEB RKFQP >S>F
PMFK

\ K BU>JMIB LC QEB OBPBOSB ILPQ LMMLOQRKFQV @LPQ @>I@RI>QFLK FP SBOV PFJFI>0 QL (
OBDRI>QFLK EVAOLMLTBO ILPQ LMMLOQRKFQV @LPQ @>I@RI>QFLK ABQ>FIBA LK QEB 0*- TB"
EQQMP TTT MGJ @LJ JBAF> $LQ#LJ J>OHBQP LMP >K@FII>0V OBDRI>QFLK RMIFCQ >KA ILPG
LMMLOQRKFQV @LPQ MAC

4.4.5 Determination of Reserve Clearing Prices

0*- @IB>0OP QEB 2BPBOSB J>OHBQP ?>PBA LK QEB IL@>QFLK>| 2BPBOSB 2BNRFOBJBKQP >KA @>I(
@IB>0OFKD MOF@BP CLO QEB 24/ >KA >@QFSB PR?WLKB TEBOB >MMIF@>?I1B 7EBKBSBO QEB IL@>
OBPBOSB @LKPQO>FKQ FP KLQ ?FKAFKD QEB @IB>0OFKD MOF@BP >0B BNR>I CLO B>@E @>QBDI
MOLAR@QP (LTBSBO TEBK JLOB 2BPBOSBP >OB OBNRFOBA FK > DFSBK IL@>QFLK QE>K TLRIA E>
>PPFDKBA TFQELRQ QEFP OBNRFOBJBKQ QEB @IB>0OFKD MOF@BP TFIl PBM>0>QB

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



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

2BPLRO@BP TFIl ?B FABKQFCFBA >KA OB@BFSB QEB >MMIF@>?1B @IB>OFKD MOF@B ?>PBA LK QE
TFQE OBPMB@Q QL QEB ?FKAFKD @LKPQO>FKQ P 4E>Q FP OBPLRO@BP CLO TEF@E OBPBOSB E
TLRIA EBIM QEB @LKPQO>FKQ TFIl OB@BFSB QEB EFDEBO @IB>0OFKD MOF@B TEBOB>P OBPLROC
OBPBOSB BSBKQ OBPMLKPB TLRIA >DDO>S>QB QEB @LKPQO>FKQ TFIl OB@BFSB QEB ILTBO @IB>

$>V >EB>A MOF@BP CLO 3VK@EOLKFWBA 2BPBOSBP .LK 3VK@EOLKFWBA 2BPBOSBP >KA 3B@LK
2BPBOSBP >0B @>I@RI>QBA PFJRIQ>KBLRPIV TFQE %KBODV BSBOV ELRO FK QEB MOF@FKD OR¥
>EB>A GLFKQ LMQFJFW>QFLK MOL@BPP

2B>1 QFJB MOF@BP CLO 3VK@EOLKFWBA 2BPBOSBP .LK 3VK@EOLKFWBA 2BPBOSBP >KA 3B@LK/
2BPBOSBP >0B @>I@RI>QBA PFIRIQ>KBLRPIV TFQE %KBODV >KA 2BDRI>QFLK BSBOV CFSB JFk
,0# FK QEB MOF@FKD ORK >P ABP@OF?BA FK 3B@QFLK LC QEFP ->KR>|

4EB MOF@BP CLO 3VK@EOLKFWBA 2BPBOSBP .LK 3VK@EOLKFWBA 2BPBOSBP >KA 3B@LKA>QV =
TFII ?B @>1@RI>QBA >P QEB J>ODFK>| @LPQ QL PBOSB >K >AAFQFLK>| -7 LC >MMIF@>?1B OBPBOSI
FK QEB 24/ 2BPBOSB :LKB >KA >MMIF@>?IB >@QFSB 2BPBOSB 3R? :LKB TEFIB PFJRIQ>KBLRPIV

P>QFPCVFKD BKBODV OBNRFOBJBKQP OBDRI>QFLK OBNRFOBJBKQP PVK@EOLKFWBA OBPBOSB
MOFJ>0OV OBPBOSB OBNRFOBJBKQP JFKRQB OBPBOSB OBNRFOBJBKQP >KA QO>KPJFPPFLK IF.

4EB ELROIV $>V >EB>A 2BPBOSB @IB>OFKD MOF@BP COLJ QEB MOF@FKD ORK >OB CFUBA LK@B
>KA MLPQBA FK ->OHBQP '>QBT>V >KA $>Q> -FKBO TFQE QEB $>V >EB>A OBPRIQP ?V %04 QEB
A>V ?BCLOB QEB /MBO>QFKD $>V

0OBIFJFK>0V 2B>I QFJB CFSB JFKRQB 32-#0P .32-#0P >KA 3B@2-#0P COLJ QEB MOF@FKD ORK
TFII ?B MR?IFPEBA QL $>Q> -FKBO CLO MR?IF@ SFBT 4EB MOL@BAROB CLO CFK>IFWFKD QEB 2B>|
>|LKD TFQE ,-OP FP ABP@OF?BA FK 3B@QFLK LC QEFP J>KR>|

$ROFKD MBOFLAP TEBK QEBOB FP KL OBPBOSB PELOQ>DB MOF@BP CLO 2BPBOSBP TFII ?B ABQB
@LPQ LC QEB >MMIF@>?IB J>ODFK>| OBPBOSB OBPLRO@B LC QEB MOLAR@Q QVMB >P ABP@OF?

4EB J>UFJRJ OBPBOSB MOF@BP >OB @>MMBA >P CLIILTP
\ 3VK@EOLKFWBA 2BPBOSBP >0OB @>MMBA >Q QTL QFJBP QEB MBK>IQV C>@QLO
\ LK 3VK@EOLKFWBA 2BPBOSBP >0B @>MMBA >Q LKB >KA > E>IC QFJBP QEB MBK>IQV C>@QL

\ 3BB@LKA>0V 2BPBOSBP >0OB @>MMBA >Q LKB QFJBP QEB MBK>IQV C>@QLO

4.4.5.1 Determination of Synchronized Reserve Clearing Prices

$ROFKD MBOFLAP TEBK QEBOB FP KL 3VK@EOLKFWBA 2BPBOSB 3ELOQ>DB QEB 3VK@EOLKFWBA
->0OHBQ #IB>OFKD 0OF@B 32-#0 FP QEB @LPQ LC QEB ->ODFK>| 3VK@EOLKFWBA 2BPBOSB OBPLRK
$ROFKD MBOFLAP TEBK QEBOB FP > PELOQ>DB LC 3VK@EOLKFWBA 2BPBOSBP QEB 32-#0 TFIl ?B [
QE>K LO BNR>I QL QEB MBK>IQV C>@QLO LC QEB IL@>QFLK TEBOB QEB PELOQ>DB L@ @ROOBA

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



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

4EB 32-#0 TFIl >IT>VP ?B DOB>QBO QE>K LO BNR>| QL QEB .LK 3VK@EOLKFWBA 2BPBOSB ->OHBQ
#IB>OFKD OOF@B .32-#0 FK QEB P>JB IL@>QFLK ?B@>RPB 3VK@EOLKFWBA 2BPBOSB FP > EFDEB!
NR>IFQV MOLAR@Q QE>K .LK 3VK@EOLKFWBA 2BPBOSBP >KA J>V ?B PR?PQFQRQBA CLO FQ 3FJF
.32-#0 TFIl >IT>VP ?B DOB>QBO QE>K LO BNR>I QL QEB 3B@LKA>0V 2BPBOSB ->OHBQ #I|B>OFKD 00
3B@2-#0 FK QEB P>JB IL@>QFLK ?B@>RPB .LK 3VK@EOLKFWBA 2BPBOSB FP > EFDEBO NR>IFQV
MOLAR@Q QE>K 3B@LKA>0V 2BPBOSBP >KA J>V ?B PR?PQFQRQBA CLO FQ >P OBCBOBK@BA FK 3

4EB MOF@B CLO B>@E OBPBOSB MOLAR@Q TFII KLQ BU@BBA QEB DOB>QBO LC QEB MOF@B @>1
MOLAR@Q LO QEB PRJ LC QEB MBK>IQV C>@QLO >KA QEB MOF@BP CLO QEB ILTBO NR>IFQV OBPI
QEB P>JB IL@>QFLK

4EB $>V >EB>A ELROIV 32-#0P >KA 2B>| QFJB CFSB JFKRQB 32-#0P COLJ QEB MOF@FKD ORK >0OB
RPBA CLO J>OHBQ PBQQIBJBKQ MROMLPBP

2BPLRO@BP QE>Q >OB >PPFDKBA 3VK@EOLKFWBA 2BPBOSBP TFII ?B M>FA QEB 32-#0 @LOOBPML
QEB IL@>QFLK FK TEF@E QEBV MOLSFABA QEB PBOSF@B

4.4.5.2 Determination of Non-Synchronized Reserve Clearing Prices

$ROFKD MBOFLAP TEBK QEBOB FP KL 00FJ>0V 2BPBOSB 3ELOQ>DB QEB .LK 3VK@EOLKFWBA 2BF
->0OHBQ #IB>OFKD 0OF@B .32-#0 FP QEB @LPQ LC QEB ->ODFK>| 00FJ>0V 2BPBOSB 2BPLRO@B >F
ABP@OF?BA FK 3B@QFLK )C QEB J>ODFK>| OBPLRO@B FP > 3VK@EOLKFWBA 2BPBOSB 2BPLR(
.32-#0 TFIl ?B QEB P>JB >P 32-#0

$ROFKD MBOFLAP TEBK QEBOB FP > PELOQ>DB LC 00FJ>0OV 2BPBOSBP QEB .32-#0 TFIl 7B DOB>QE
LO BNR>I QL QEB MBK>IQV C>@QLO LC QEB IL@>QFLK TEBOB QEB PELOQ>DB L@ @ROOBA

4EB .32-#0 TFII >IT>VP 2B IBPP QE>K LO BNR>I QL QEB 32-#0 FK QEB P>JB IL@>QFLK ?B@>RPB
3VK@EOLKFWBA 2BPBOSB FP > EFDEBO NR>IFQV MOLAR@Q QE>K .LK 3VK@EOLKFWBA 2BPBOSB :
PR?PQFQRQBA CLO FQ

4EB $>V >EB>A ELROIV .32-#0P >KA 2B>| QFJB CFSB  JFKRQB .32-#0P COLJ QEB MOF@FKD ORK
>OB RPBA CLO J>OHBQ PBQQIBJBKQ MROMLPBP

2BPLRO@BP QE>Q >OB >PPFDKBA .LK 3VK@EOLKFWBA 2BPBOSBP TFIl ?B M>FA QEB .32-#0
@LOOBPMLKAFKD QL QEB IL@>QFLK FK TEF@E QEBV MOLSFABA QEB PBOSF@B

4.4.5.3 Determination of Secondary Reserve Clearing Prices

$ROFKD MBOFLAP TEBK QEBOB FP KL JFKRQB 2BPBOSB 3ELOQ>DB QEB 3B@LKA>0OV 2BPBOSB ->
#IB>OFKD OOF@B 3B@2-#0 FP QEB @LPQ LC QEB ->ODFK>I JFKRQB 2BPBOSB 2BPLRO@B >P
ABP@OF?BA FK 3B@QFLK

$ROFKD MBOFLAP TEBK QEBOB FP > PELOQ>DB LC JFKRQB 2BPBOSBP QEB 3B@2-#0 TFIl ?B BNR:
QEB MBK>IQV C>@QLO LC QEB IL@>QFLK TEBOB QEB PELOQ>DB L@@ROOBA

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



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

4EB 3B@2-#0 TFII >IT>VP ?B IBPP QE>K LO BNR>I QL QEB 32-#0 >KA .32-#0 FK QEB P>JB
IL@>QFLK ?B@>RPB 3VK@EOLKFWBA 2BPBOSB >KA .LK 3VK@EOLKFWBA 2BPBOSB >0OB EFDEBO NI
MOLAR@QP QE>K 3B@LKA>OV 2BPBOSB >KA J>V ?B PR?PQFQRQBA CLO FQ

4EB ELROIV $>V >EB>A 3B@2-#0P >KA 2B>| QFJB CFSB JFKRQB 3B@2-#0P COLJ QEB MOF@FKD
ORK >0B RPBA CLO J>OHBQ PBQQIBJBKQ MROMLPBP

2BPLRO@BP QE>Q >OB >PPFDKBA JFKRQB 2BPBOSBP TFIl ?B M>FA QEB 3B@2-#0 @LOOBPMLKAF
QEB IL@>QFLK FK TEF@E QEBV MOLSFABA QEB PBOSF@B

4.5 BEvent Performance

$ROFKD > 2BPBOSB %SBKQ 0*- J>V OBNRBPQ DBKBO>QFLK OBPLRO@BP TEF@E >OB >PPFDKBA F
QFJB QL MOLSFAB 2BPBOSBP QL FK@OB>PB QEBFO BKBODV LRQMRQ 'KV OBPLRO@B QE>Q FP @
3VK@EOLKFWBA 2BPBOSBP TEBK > 3VK@EOLKFWBA 2BPBOSB %SBKQ L@@ROP FP L?IFD>QBA QL
QEB 0*-dP FKPQOR@QFLKP >Q QEB PQ>0Q LC QEB BSBKQ TFQEFK QBK  JFKRQBP

4.5.1 Performance Verification
4EB J>DKFQRAB LC B>@E OBPLRO@BdP OBPMLKPB QL >K BSBKQ FP ABMBKABKQ LK QEB QVMB LC
@>11BA

\ &LO 3VK@EOLKFWBA 2BPBOSB %SBKQP

g 4EB J>DKFQRAB LC B>@E OBPLRO@BdJP OBPMLKPB FP QEB AFCCBOBK@B ?BQTBBK QEB
LRQMRQ >Q QEB PQ>0Q LC QEB BSBKQ >KA FQP LRQMRQ QBK  JFKRQBP >CQBO QEB P
BSBKQ

f )K LOABO QL >IILT CLO PJ>ll CIR@QR>QFLKP >KA MLPPF?IB QBIBJBQOV ABI>VP OBPL
LRQMRQ >Q QEB PQ>0Q LC QEB BSBKQ FP ABCFKBA >P QEB ILTBPQ QBIBJBQBOBA L}
?BQTBBK LKB  JFKRQB MOFLO QL >KA LKB  JFKRQB CLIILTFKD QEB PQ>0Q LC QEB
BSBKQ

f 3FJFI>OIV > OBPLRO@BdP LRQMRQ QBK  JFKRQBP >CQBO QEB BSBKQ FP ABCFKB/
DOB>QBPQ LRQMRQ >@EFBSBA ?BQTBBK KFKB  >KA BIBSBK  JFKRQBP >CQBO QE
PQ>0Q LC QEB BSBKQ

g &LO %@LKLIF@ ,L>A 2BPMLKPB @LKPFABOBA a?>Q@E IL>Ab OBPLRO@BP > PB@LKA JBC
LC SBOFCF@>QFLK TFIl ?B RPBA CLO FKPQ>K@BP TEBOB > 3VK@EOLKFWBA 2BPBOSB %
FKFQF>QBA >KA QEB OBPLRO@B FP LMBO>QFKD >Q QEB JFKFJRJ @LKPRIMQFLK IBSBI L
@V@IB )K QEFP @>PB QEB J>DKFQRAB LC QEB OBPMLKPB TFIl ?B JB>PROBA >P QEB AFC
?BQTBBK ! QEB OBPLRO@BdJP @LKPRJIMQFLK >Q QEB BKA LC QEB BSBKQ >KA " QEB J>U
@LKPRIMQFLK TFQEFK > QBK  JFKRQB MBOFLA CLIILTFKD QEB BSBKQ MOLSFABA QE>(
PR?PBNRBKQ JFKRQBP CLIILTFKD QE>Q JFKRQB >0B KL IBPP QE>K  LC QEB @LKPRIMQ!
QE>Q JFKRQB

\ &LO .LK 3VK@EOLKFWBA 2BPBOSB %SBKQP 4EB J>DKFQRAB LC B>@E DBKBO>QFLK OBPLRO
OBPMLKPB FP FQP LRQMRQ QBK  JFKRQBP >CQBO QEB PQ>0Q LC QEB BSBKQ ! DBKBO>QFI

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



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

LRQMRQ QBK  JFKRQBP >CQBO QEB BSBKQ FP ABCFKBA >P QEB DOB>QBPQ LRQMRQ >@EF!
KFKB >KABIBSBK JFKRQBP >CQBO QEB PQ>0Q LC QEB BSBKQ

\ 1l OBPLRO@BP JRPQ J>FKQ>FK >K LRQMRQ IBSBI DOB>QBO QE>K LO BNR>I QL QE>Q TEF@E T
>@EFBSBA >P LC QBK  JFKRQBP >CQBO QEB BSBKQ CLO QEB ARO>QFLK LC QEB BSBKQ LO
JFKRQBP COLJ QEB PQ>0Q LC QEB BSBKQ TEF@EBSBO FP PELOQBO

g 4EB OBPMLKPB >@QR>IIV @OBAFQBA QL > DFSBK OBPLRO@B TFIl ?B OBAR@BA ?V QEB >
-7 LRQMRQ LC QE>Q OBPLRO@B C>IIP ?BILT QEB IBSBI >@EFBSBA >CQBO QBK  JFKRQB
BFQEBO QEB BKA LC QEB BSBKQ LO >CQBO QEFOQV  JFKRQBP COLJ QEB PQ>0Q LC QE
TEF@EBSBO FP PELOQBO

\ )K @>PBP TEBOB >K BSBKQ I>PQP IBPP QE>K QBK JFKRQBP OBPLRO@BP >0OB @OBAFQBA 1
>JLRKQ LC OBPBOSB @>M>@FQV QEBV >0B >PPFDKBA

\ IK LCCIFKB DBKBO>QFLK OBPLRO@B >PPFDKBA QL MOLSFAB 3B@LKA>0V 2BPBOSB FK 2B>I Q
PR?PBNRBKQIV AFPM>Q@EBA ?V 0*- QL MOLSFAB %KBODV AROFKD QE>Q /MBO>QFKD $>V FP
QL @LJB LKIFKB >KA OB>@E %@LKLIF@ -FKFJRJ LRQMRQ TFQEFK JFKRQBP LC QEB PQ>0Q
BSBKQ

\ K %@LKLIF@ ,L>A 2BPMLKPB OBPLRO@B >PPFDKBA QL MOLSFAB 3B@LKA>0V 2BPBOSB FK 2
QFJB QE>Q FP PR?PBNRBKQIV AFPM>Q@EBA ?V 0*- QL MOLSFAB %KBODV >P > IL>A OBAR@QF
QE>Q /MBO>QFKD $>V FP OBNRFOBA QL OBAR@B IL>A ?V >Q IB>PQ QEB %@LKLIF@ -FKFJRJ T
JFKRQBP LC QEB PQ>0Q LC QEB BSBKQ

g 'K %@LKLIF@ ,L>A 2BPMLKPB OBPLRO@BdP PQ>0OQFKD -7 RP>DB FP QEB DOB>QBPQ
QBIBJBQBOBA @LKPRIMQFLK ?BQTBBK LKB JFKRQB MOFLO QL >KA LKB JFKRQB CLIILTFK
AFPM>Q@E FKPQOR@QFLK >KA QEB BKAFKD -7 RP>DB PE>Il ?B QEB ILTBPQ @LKPRJIMQF
?2BQTBBK >KA JFKRQBP >CQBO QEB AFPM>Q@E FKPQOR@QFLK

g &LO ">Q@E ,L>A %@LKLIF@ ,L>A 2BPMLKPB 0>0QF@FM>KQ 2BPLRO@BP > PB@LKA JBQE
LC SBOFCF@>QFLK TFIl ?B RPBA CLO FKPQ>K@BP TEBOB > 3B@LKA>0V 2BPBOSB >PPFD
AFPM>Q@EBA >P >K BKBODV IL>A OBAR@QFLK FP FKFQF>QBA >KA QEB OBPLRO@B FP LI
QEB JFKFJRJ @LKPRJIMQFLK IBSBI LC FQP ARQV @V@IB )K QEFP @>PB QEB J>DKFQRAB
OBPMLKPB TFIl ?B JB>PROBA >P QEB AFCCBOBK@B ?BQTBBK ! QEB JFKFJRJ LC QEB
OBPLRO@BdP @LKPRIMQFLK ?BQTBBK QEB JFKRQB ?BCLOB >KA QEB JFKRQB >CQBO QE
QEB I>PQ PBQQIBJBKQ FKQBOS>| QEB OBPLRO@B OBAR@BA IL>A >KA " QEB J>UFJRJ
@LKPRJIMQFLK TFQEFK > QBK  JFKRQB MBOFLA CLIILTFKD QEB BKA LC QEB I>PQ PBQQI
FKQBOS>I QEB OBPLRO@B OBAR@BA IL>A MOLSFABA QE>Q >Il PR?PBNRBKQ JFKRQBP Cl
JFKRQB >OB KL IBPP QE>K  LC QEB @LKPRIMQFLK FK QE>Q JFKRQB

4.5.2 Non-Performance

Il OBPLRO@BP >0B @OBAFQBA TFQE > @>M>@FQV M>VJIBKQ >KV QFJB QEBV >0B BUMB@QBA QL
OBPMLKA QL > 3VK@EOLKFWBA 2BPBOSB %SBKQ >KA C>FIROB QL MOLSFAB QEB OBPMLKPB >Q IB
QEB >PPFDKJBKQ OBPRIQP FK >K L?IFD>QFLK QL aOBM>Vb QE>Q @OBAFQ CLIILTFKD FKPQ>K@BP

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



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

MBOCLOJ>K@B 4EB CLIILTFKD @LKPBNRBK@BP BUFPQ CLO > OBPLRO@B QE>Q ALBP KLQ OBPML
BUMB@QBA >JLRKQ LC 3VK@EOLKFWBA 2BPBOSB

\ 4EB OBPLRO@B FP >PPBPPBA > 3VK@EOLKFWBA 2BPBOSB 3ELOQC>II #£>0DB LK QEB A>V QE
L@@ROOBA BNR>I QL QEB MOLAR@Q LC QEB 2B>| QFJB 32-#0 >KA QEB IBPPBO LC QEB >JLRKC
-7 PELOQC>II AROFKD QEB BSBKQ LO QEB #>MMBA 2B>| QFJB 3VK@EOLKFWBA 2BPBOSB PPFL
-7 >KA

\ 4EB LTKBO LC QEB OBPLRO@B FK@ROP > OBQOL>@QFSB L?IFD>QFLK QL OBCRKA >Q QEB 2B
32-#0 QEB OBQOL>@QFSB MBK>IQV -7 CLO >II LC QEB 2B>| QFJB PBQQIBJBKQ FKQBOS>IP QEB
OBPLRO@B T>P >PPFDKBA LO PBIC P@EBARIBA LSBO QEB FJJBAF>QB M>PQ FKQBOS>| QEB A
TEF@E FP BNR>I QL QEB IBPPBO LC QEB >SBO>DB KRJ?BO LC A>VP ?BQTBBK BSBKQP >P ABQ!
2V QEB >KKR>I OBSFBT LC QEB I>PQ QTL VB>OP LO QEB KRJ?BO LC A>VP PFK@B QEB OBPL|
C>FIBA QL OBPMLKA TFQE QEB 3VK@EOLKFWBA 2BPBOSB >JLRKQ FQ T>P AFOB@QBA QL ABN
OBPMLKPB QL > 3VK@EOLKFWBA 2BPBOSB %SBKQ 4EB @>I@RI>QFLK LC QEB OBQOL>@QFSI
>OB CROQEBO ABP@OF?BA FK ->KR>l  3B@QFLK

g 4EB >KKR>| OBSFBT ABP@OF?BA >?LSB TFIl ?B @LIMIBQBA AROFKD QEB JLKQE LC .LSBJ?
>KA @LSBO > QTL VB>O TFKALT COLJ .LSBJ?BO PQ VB>0O' QEOLRDE/@QL?BO PQ
@ROOBKQ VB>0 4EB @>I@RI>QFLK TFIl ?B QEB >SBO>DB FKQBOS>| ?BQTBBK 3VK@EOL
2BPBOSB %SBKQP LSBO QEB I>PQ QTL VB>OP LC 3VK@EOLKFWBA 2BPBOSB %SBKQ A>Q:
OLRKABA ALTK QL > TELIB A>V S>IRB 4EB OBPRIQP TFIl 2B @LJIJRKF@>QBA QL QEB
IMBO>QFKD #LJJFQQBB FK $B@BJ?BO >KA FIMIBIBKQBA >KKR>IIV LK *>KR>0V PQ

)K @>PBP TEBOB > 3VK@EOLKFWBA 2BPBOSB %SBKQ E>P > ARO>QFLK IBPP QE>K QBK  JFKRQBF
OBPLRO@BP >0B @OBAFQBA TFQE QEB >JLRKQ LC 3VK@EOLKFWBA 2BPBOSB @>M>@FQV QEBV
4EB LTKBO LC QEB OBPLRO@B TFIl KLQ FK@RO > OBQOL>@QFSB L?IFD>QFLK QL OBCRKA >KV PEL
QEB 3VK@EOLKFWBA 2BPBOSB QEB OBPLRO@B T>P AFOB@QBA QL ABMILV >KA QEB >JLRKQ LC O
MOLSFABA AROFKD QEB BSBKQ

IAAFQFLK>1 ABQ>FIP @>K ?B CLRKA FK 0*- ->KR>| /MBO>QFKD !DOBBJBKQ !@ @LRKQFKD 3B@QFI

)K QEB BSBKQ > OBPLRO@B QE>Q E>P ?BBK >PPFDKBA QL MOLSFAB .LK 3VK@EOLKFWBA 2BPBOSI
MOLSFAB QEB >PPFDKBA >JLRKQ LC .LK 3VK@EOLKFWBA 2BPBOSBP FK OBPMLKPB QL > .LK

3VK@EOLKFWBA 2BPBOSB %SBKQ QEB OBPLRO@B TFII LKIV ?B @OBAFQBA CLO .LK 3VK@EOLKFV
@>M>@FQV FK QEB >JLRKQ QE>Q >@QR>IIV OBPMLKABA CLO QEB @LKQFKRLRP CFSB  JFKRQB |
OBPLRO@B T>P >PPFDKBA .LK 3VK@EOLKFWBA 2BPBOSBP AROFKD TEF@E QEB BSBKQ L@@ROO

2BPLRO@BP >PPFDKBA QL MOLSFAB 3B@LKA>0V 2BPBOSB FK 2B> QFJB QE>Q >OB PR?PBNRBKQ!
AFPM>Q@EBA ?V 0*- QL MOLSFAB %KBODV AROFKD QE>Q /MBO>QFKD $>V ?RQ AL KLQ JBBQ QEBF
>OB OBNRFOBA QL ?RV ?>@H QEB $>V >EB>A >PPFDKJBKQ >Q QEB 2B>| QFJB 3B@LKA>OV 2BPBOS
->OHBQ #IB>OFKD 00F@B LO FC PLIBIV >PPFDKBA FK 2B> QFJB KLQ ?BFKD M>FA CLO QEB >PPFDk

\ &LO B>@E DBKBO>QFLK OBPLRO@B QE>Q C>FIP QL @LJB LKIFKB >KA OB>@E %@LKLIF@ -FK
LRQMRQ TFQEFK JFKRQBP >P FKPQOR@QBA ?V 0*- QEB OBPLRO@BAP 2B>| QFJB 3B@LKA>O
2BPBOSB >PPFDKJBKQ TFII 2B PBQ QL WBOL JBD>T>QQP CLO QE>Q FKQBOS>I >KA CLO >Il MO
FK TEF@E QEB OBPLRO@B T>P >PPFDKBA QL MOLSFAB 3B@LKA>0V 2BPBOSB FK QEB 2B>| QF

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



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

3B@LKA>OV 2BPBOSB ->0HBQ PQ>0QFKD >Q QEB I>QBO LC ! QEB I>PQ FKQBOS>| QEB OBPLF
LKIFKB LO " QEB ?BDFKKFKD LC QE>Q /MBO>QFKD $>V >KA @LKQFKRFKD RM QL QEB FKQBOS
OBPLRO@B C>FIBA QL @LJB LKIFKB

\ &LO B>@E %@LKLIF@ ,L>A 2BPMLKPB 0>0QF @FM>KQ OBPLRO@B QE>Q C>FIP QL OBAR@B IL
IB>PQ QEB %@LKLIF@ -FKFJRJ TFQEFK JFKRQBP >P FKPQOR@QBA ?V 0*- QEB OBPLRO@Bd
QFJB 3B@LKA>0V 2BPBOSB >PPFDKJBKQ TFIl ?B PBQ QL WBOL JBD>T>QQP CLO QE>Q FKQBO:
>l MOFLO FKQBOS>IP FK TEF@E QEB OBPLRO@B T>P >PPFDKBA QL MOLSFAB 3B@LKA>OV 2B
2B>| QFJB 3B@LKA>0V 2BPBOSB ->OHBQ ?BQTBBK PR@E KLK MBOCLOJ>K@B BSBKQ PQ>0QF
I>QBO LC ! QEB I>PQ FKQBOS>| QEB OBPLRO@B OBAR@BA IL>A >Q QEB FKPQOR@QFLK LC 0*
?BDFKKFKD LC QE>Q /MBO>QFKD $>V >KA CLO >Il PR?PBNRBKQ FKQBOS>IP QEOLRDE QEB B>
QEB KBUQ FKQBOS>| FK TEF@E QEB OBPLRO@B FP AFPM>Q@EBA QL OBAR@B IL>A LO $ QEI
IMBO>QFKD $>V

4.6 Resewve Obligations

%>@E ,L>A 3BOSFKD %KQFQV ,3% LK QEB 0*- PVPQBJ FK@ROP > 3VK@EOLKFWBA 2BPBOSB /?IFD
LK 3VK@EOLKFWBA 2BPBOSB /?IFD>QFLK >KA 3B@LKA>OV 2BPBOSB /?IFD>QFLK FK H7E ?>PBA LK
QEBFO 2B>I QFJB IL>A O>QFL PE>OB >KA QEB QLQ>I -7 >PPFDKBA QL JBBQ B>@E >MMIF@>?IB OBN

\ 0>0QF@FM>KQP @>K BPQFJ>QB QEBFO PE>OB LC QEB 0*- 3VK@EOLKFWBA 2BPBOSB 2BNRF(
0OFJ>0V 2BPBOSB 2BNRFOBJBKQ >KA -FKRQB 2BPBOSB 2BNRFOBJBKQ FK >AS>K@B ?V
@LIM>OFKD QEBFO ELROIV IL>A CLOB@>PQ QL QEB 0* ELROIV IL>A CLOB@>PQP MOLSFABA -

\ 7EBK QEB OBPMB@QFSB 2BPBOSB ->OHBQ #IB>OFKD 00F@B 32-#0 .32-#0 LO 3B@2-#0 FP
QEB P>JB QEOLRDELRQ QEB 2BPBOSB :LKB LO >@QFSB 2BPBOSB 3R? WLKB >K ,3%dP OBPMB
2BPBOSB /?IFD>QFLK FP BNR>I QL FQP L?IFD>QFLK IL>A O>QFL PE>OB QFJBP QEB >JLRKQ LC (
2BPBOSB >PPFDKBA CLO QEB 2BPBOSB :LKB LO >@QFSB 2BPBOSB 3R? WLKB >P >MMIF@>?IB

\ 7EBK @LKDBPQFLK @>RPBP QEB OBPMB@QFSB 2BPBOSB ->OHBQ #IB>OFKD 00OF@BP 32-#0
32-#0 LO 3B@2-#0 QL PBM>O>QB B>@E ,3%dP L?IFD>QFLK FP BNR>| QL FQP L?IFD>QFLK IL>A
O>QFL PE>OB TFQEFK QEB 2BPBOSB :LKB LO >@QFSB 2BPBOSB 3R? WLKB QFJBP QEB >JLRKC
OBPMB@QFSB 2BPBOSB -7 >PPFDKBA FK QEB >MMIF@>?IB 2BPBOSB :LKB LO >@QFSB 2BPBOS
WLKB

\ 0>0QF@FM>KQ J>V CRICFIl QEBFO OBPMB@QFSB 2BPBOSB /?IFD>QFLKP ?V

g 3BIC P@EBARIFKD COLJ FQP LTK DBKBO>QFLK OBPLRO@BP @>M>?IB LC MOLSFAFKD QEI
2BPBOSBP

g %KQBOFKD ?FI>QBO>| >00>KDBJBKQP TFQE LQEBO J>OHBQ M>OQF@FM>KQP >P ABP@C
LC QEFP ->KR>I LO

g ORO@E>PFKD QEB >MMIF@>?IB 2BPBOSBP NR>KQFQV COLJ QEB J>OHBQ

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



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

4.7 Bilateral Reserve Transactions

0*- 3BQQIBIBKQ PE>Il 7B QEB #LRKQBOM>0QV QL QEB MRO@E>PBP >KA P>IBP LC 3VK@EOLKFWB/
LK 3VK@EOLKFWBA 2BPBOSBP >KA 3B@LKA>0V 2BPBOSBP

"FI>QBO>| 2BPBOSB 40>KP>@QFLKP J>V ?B OBMLOQBA QL 0*- CLO 3VK@EOLKFWBA 2BPBOSBP Lk
3VK@EOLKFWBA 2BPBOSBP >KA 3B@LKA>OV 2BPBOSBP 3R@E OBMLOQBA "FI>QBO>| 2BPBOSB
40>KP>@QFLKP JRPQ ?B CLO QEB MEVPF@> QO>KPCBO LC @>QBDLOV LC 2BPBOSBP >KA JRPQ -
QEB ?RVBO >KA PR?PBNRBKQIV @LKCFOJBA ?V QEB PBIIBO QEOLRDE QEB ->OHBQP ">QBT>V 3VPC
I>QBO QE>K  QEB A>V >CQBO QEB QO>KP>@QFLK PQ>0QP "FI>QBO>l QO>KP>@QFLKP QE>Q E>
OBMLOQBA >KA @LKCFOJBA J>V KLQ ?B @E>KDBA QEBV JRPQ ?B ABIBQBA >KA OB OBMLOQBA $B
> OBMLOQBA ?FI>QBO>l QO>KP>@QFLK >CQBO FQP PQ>0Q QFJB E>P M>PPBA TFIl OBPRIQ FK > @|
QFJB LC QEB QO>KP>@QFLK QL QEB @ROOBKQ ELRO

"FI>QBO>| 2BPBOSB 40>KP>@QFLKP OBMLOQBA QL 0*- J>V ?B BKQBOBA BFQEBO FK -7 JFKFJRJ -7
>ILRKQ FP -7 4EBOB >OB PBM>0>QB QO>KP>@QFLK QVMBP ?>PBA LK QEB MOLAR@Q ?BFKD
QO>KPCBOOBA 0>0QF@FM>KQP >0B >IPL OBNRFOBA QL FKAF@>QB QEB 2BPBOSB :LKB LO 3R? :L
QEB QO>KP>@QFLK FP >MMIF@>?IB

0>VJIBKQP >KA OBI>QBA @E>ODBP >PPL@F>QBA TFQE QEB "FI>QBO>| 2BPBOSB 40>KP>@QFLKP O
0*- PE>Il ?B >0O0>KDBA ?BQTBBK QEB M>OQFBP QL QEB ?FI>QBO> @LKQO>@Q

I 2RVBO RKABO > "FI>QBO>| 2BPBOSB 40>KP>@QFLK OBMLOQBA QL 0*- >DOBBP QE>Q FQ DR>0>K(
FKABJKFCFBP 0*- 0* 3BQQIBJBKQP >KA QEB ->0OHBQ 0>0QF@FM>KQP CLO QEB @LPQP LC >KV MF
2V QEB PBIIBO FK QEB 3VK@EOLKFWBA .LK 3VK@EOLKFWBA LO 3B@LKA>0OV 2BPBOSB ->OHBQP
ABQBOJFKBA ?V 0*- QL PRMMIV QEB OBMLOQBA ?FI>QBO>l QO>KP>@QFLK >KA CLO TEF@E M>VJE
J>AB QL 0*- 3BQQIBJBKQ ?V QEB PBIIBO

5MLK >KV ABC>RIQ FK L?IFD>QFLKP QL 0*- LO 0* 3BQQIBIBKQP ?V > ->OHBQ 0>0QF@FM>KQ 0*- PE
KLQ >@@BMQ >KV KBT ?FI>QBO>I OBMLOQFKD ?V QEB ->OHBQ 0>0QF@FM>KQ >KA PE>Il QBOJFK:>
->OHBQ 0>0QF@FM>KQdP OBMLOQFKD LC ->OHBQP '>QBT>V P@EBARIBP >PPL@F>QBA TFQE FQP
2BPBOSB 40>KP>@QFLKP MOBSFLRPIV OBMLOQBA QL 0*- CLO >Il A>VP TEBOB ABIFSBOV E>A KLQ'
L@@ROOBA

0*- @>1@RI>QBP >KA MLPQP 3VK@EOLKFWBA 2BPBOSB .LK 3VK@QEOLKFWBA 2BPBOSB >KA 3B@L!
2BPBOSB MOBIFJFK>QV ?FIIFKD A>Q> TEF@E ->OHBQ 0>0QF@FM>KQP @>K RPB >P > OBPLRO@B ¢
"FI>QBO>1 2BPBOSB 40>KP>@QFLKP

4EB A>Q> @>K ?B CLRKA SF> 0*-dP $>Q> -FKBO 4LLI

4.8 Resewve Settlements

0*- 2BPBOSB PBQQIBJBKQP >0OB > WBOL PRJ @>I@RI>QFLK ?>PBA LK QEB 2BPBOSBP MOLSFABA QI
J>0OHBQ ?V ->OHBQ 3BIIBOP >KA MRO@E>PBA COLJ QEB J>OHBQ ?V ->OHBQ "RVBOP

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



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

0IB>PB OBCBO QL 0*- ->KR> /MBO>QFKD !DOBBJBKQ !@@LRKQFKD CLO PBQQIBIBKQ ABQ>FIP
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0*- ->KR>l %KBODV !K@FII>0V 3BOSF@BP ->OHBQ /MBO>QFLKP
3B@QFLK ? 3B@QFLK 2BQFOBA

Section 4b: Section Retired

4b.1 Section Retired

4b.2 Section Retired
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0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
3B@QFLK ->OHBQ #IB>OFKD 0OL@BPPBP >KA 4LLIP

Section 5: Market Clearing Processes and Tools

7BI@LJB QL QEB ->OHBQ #IB>OFKD 00OL@BPPBP >KA 4LLIP PB@QFLK LC QEB 0*- ->KR>| CLO %KBOL
IK@FII>0V 3BOSF@BP ->OHBQ /MBO>QFLKP )K QEFP PB@QFLK VLR TFIl CFKA QEB CLIILTFKD FKCL

\ ABP@OFMQFLK LC QEB 0*- P@EBARIFKD MOL@BPP PBB a0*- 3@EBARIFKD 0OL@BPPb

\ | ABP@OFMQFLK LC QEB QLLIP QE>Q >0B RPBA AROFKD QEB P@EBARIFKD MOL@BPP PBB a3
ALLIPD

5.1 PJM Scheduling Process

4EB 0*- P@EBARIFKD L?GB@QFSB S>OFBP ABMBKAFKD LK QEB P@EBARIFKD QFJB ELOFWLK $>V >
2BIF>?FIFQV IPPBPPJBKQ >KA #LJJFQJBKQ 2I# 2RK 2B>| QFJB /MBO>QFLKP 4EB 0*-

P@EBARIFKD MOL@BPP FK QEB $>V >EB>A %KBODV ->OHBQ FP QL P@EBARIB DBKBO>QFLK QL JBI
>DDOBD>QB $BJ>KA ?FAP QE>Q OBPRIQ FK QEB IB>PQ MOF@BA DBKBO>QFLK JFU TEFIB J>FKQ>F
OBIF>?FIFQV LC QEB 0*- 24/ $ROFKD QEB 21# 2RK 0*- P@EBARIBP >AAFQFLK>| OBPLRO@BP >P KBB
QL P>QFPCV QEB 0*- ,L>A &LOB@>PQ >KA QEB /MBO>QFKD 2BPBOSB L?GB@QFSB ?>PBA LK JFKFJF
P@EBARIFKD @LPQ

0*- >IPL P@EBARIBP OBPLRO@BP ?>PBA LK B@LKLIF@P QL @LKQOLI MLQBKQF>| QO>KPJFPPFLK |
QE>Q >0B ?FKAFKD FK QEB 40>KPJFPPFLK 2BIF>?FIFQV >K>IVPFP QE>Q FP MBOCLOJBA FK M>O> I
PR?PBNRBKQ QL QEB $>V >EB>A ->OHBQ >K>IVPFP 4EB P@EBARIFKD MOL@BPP BS>IR>QBP QEB \
B>@E >S>FI>?IB OBPLRO@B @LIJM>0BA TFQE BSBOV LQEBO >S>FI>?IB DBKBO>QFKD OBPLRO@B
CLO P@EBARIFKD QEB 0*- 24/ OBNRFOBP

\ )K QEB $>V >EB>A %KBODV ->OHBQ

g 3@EBARIFKD PRCCF@FBKQ DBKBO>QFLK QL @LSBO >DDOBD>QB ABJ>KA ?FAP >KA $>V >
2BPBOSB OBNRFOBJBKQP @>I@RI>QBA >P > CRK@QFLK LC PR@E ABJ>KA ?FAP

\ )K QEB 2BIF>?FIFQV PPBPPJBKQ >KA #LJJFQJBKQ 2!# 2RK PR?PBNRBKQ QL QEB $>V >EB>A
%KBODV ->OHBQ

g 3@EBARIFKD PRCCF@FBKQ DBKBO>QFLK QL @LSBO QEB 0*- ,L>A &LOB@>PQ >KA /MBO>(
2BPBOSB OBNRFOBJBKQP

\ )K 2B>I QFJB /MBO>QFLKP

g 3@EBARIFKD PRCCF@FBKQ DBKBO>QFLK QL @LKQOLI MLQBKQF>I QO>KPJFPPFLK IFJFQ
?FKAFKD FK QEB 40>KPJFPPFLK 2BIF>?FIFQV >K>IVPFP

g 3@EBARIFKD PRCCF@FBKQ DBKBO>QFLK QL P>QFPCV QEB 0*- 2BDRI>QFLK 2BNRFOBJBK
0OFJ>0V 2BPBOSB 2BNRFOBJBKQ >KA LQEBO >K@FII>OV PBOSF@B OBNRFOBJBKQP LC ¢
24/

g %KPROFKD 0*- -BJ?BOP M>OQF@FM>QB FK QEB >K>IVPFP >KA BIFJFK>QFLK LC @LKAFQF
QEOB>QBK QEB OBIF>?IB LMBO>QFLK LC QEB 0*- 24/

2BSFPFLK %CCB@QFSB $>QB 0*- ]
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g %UEF?FQ FIIRPQO>QBP QEB 2B>| QFJB ->OHBQ P@EBARIFKD OBI>QFLKPEFMP FK QEB ClI

@E>0Q
MW
MW
Operating Reserve Committed at
Requirement PJM's Discretion
Capacity Extemal Pool-Scheduled &
Requirement Bilateral Sales Committed
PJM RTO
Energy
Requirement
External Bilateral
Purchases
Requirement Generation
Supply

2BNRFOBJBKQ SP 2BPLRO@B 3RMMIV

4EB BUEF?FQ >?LSB MOBPBKQP QEB CLIILTFKD FKCLOJ>QFLK

\ 4EB 0* OBNRFOBJBKQ FP OBMOBPBKQBA ?V QEB ?>0 LK QEB IBCQ 4EB EBFDEQ LC QEFP ?>0
QLQ>I 0*- #>M>@FQV OBNRFOBJBKQ FK -7 4EB #>M>@FQV OBNRFOBJBKQ @LKPFPQP LC QTL
@LIMLKBKQP

g %KBODV OBNRFOBJBKQ @LKPFPQFKD LC QEB 0* ,L>A &LOB@>PQ MIRP %UQBOK>| 40>K
P>IBP QL %UQBOK>I #LKQOLI |0B>P

g Day-ahead Reserve requirements.

\ 4EB 0*- OBPLRO@B PRMMIV FP OBMOBPBKQBA ?V QEB ?>0 LK QEB OFDEQ TEF@E @LKPFPQP
PRMMIV @LIMLKBKQP

g %UQBOK>I 40>KP>@QFLK MRO@E>PBP COLJ %UQBOK>| #LKQOLI |OB>P
g 2BPLRO@BP QE>Q >0OB PBIC P@EBARIBA ?V QEB 0*- -BJ?BOP

2BSFPFLK  %CCB@QFSB $>QB 0*- ]
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g 2BPLRO@BP >KA @>M>@FQV QE>Q >0B ?FA FKQL QEB $>V >EB>A ->0OHBQ >KA QEB 2B> ¢
->OHBQ >KA >OB P@EBARIBA ?V 0*- QL JBBQ QEB BKBODV >KA OBPBOSB OBNRFOBJBKQ

g 'AAFQFLK> @>M>@FQV QL PBarRbsa@RBserve requirements  FP @LJIFQQBA >Q
QEB AFP@OBQFLK LC QEB 0*-

3@EBARIFKD LC OBPLRO@BP ?V 0*- FP MBOCLOJBA B@QLKLJF@=>IIV LK QEB ?>PFP LC QEB MOF@BF
LMBO>QFKD @E>0>@QBOFPQF@P LCCBOBA ?V QEB ->OHBQ 3BIIBOP RPFKD PB@ROFQV @LKPQ(
AFPM>Q@E >KA @LKQFKRFKD RKQFI PRCCF@FBKQ DBKBO>QFLK FP AFPM>Q@EBA FK B>@E CFSI
PBOSB >Il BKBODV MRO@E>PB OBNRFOBJBKQP >P TBII >P QEB 0*- 24/ OBNRFOBJBKQP

5.2 Scheduling Tools

IK>IVQF@> P@EBARIFKD QLLIP BUFPQ QL >PPFPQ 0*- TFQE QEB P@EBARIFKD MOL@BPP 4EBPB Q
0*- P@EBARIFKD PQ>CC QL >K>IVWB KRIJBOLRP P@EBARIFKD P@BK>OFLP 0*- MBOPLKKBI RPB PB:
QLLIP QL >PPFPQ FK P@EBARIFKD QEB OBPLRO@BP CLO PELOQ QBOJ >KA ELROIV >@QFSFQFBP
QLLIP FK@IRAB

0*- %U3@EBARIB

0*- )JK3@EBARIB

,L>A &LOB@>PQFKD !IDLOFQEJP

->0OHBQP >QBT>V

->0OHBQ $>Q>?>PB 3VPQBJ

(VAOL #>1@RI>QLO

%KBODV ->0OHBQ 4B@EKF@>1 3LCQT>0B 23# 30% >KA 3&4
0*- IK@FII>0V 3BOSF@B /IMQFJFWBO 13/

2B>I QFJB ->OHBQ #IB>OFKD %KDFKBP

—_ s -

4L.DBQEBO QEBPB QLLIP OB@LDKFWB QEB CLIILTFKD @LKAFQFLKP
2B>@QFSB ,FJFQP

2BPLRO@B #LKPQO>FKQP
5KP@EBARIBA OLTBO &ILTP

)KQBO >0B> 40>KPCBO ,FJFQP
2BPLRO@B $FPQOF?RQFLK &>@QLOP
3BIC 3S@EBARIBA 2BPLRO@BP
,FIFQBA &RBI 2BPLRO@BP

"FI>QBO>| 40>KP>@QFLKP
(VAOLILDF@>I #LKPQO>FKQP
'BKBO>QFLK 2BNRFOBJBKQP
2BPBOSB 2BNRFOBJBKQP

— s s

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

%U3@EBARIB FP >K >MMIF@>QFLK QE>Q C>@FIFQ>QBP QEB P@EBARIFKD LC FKQBO@E>KDB QO:
0*- >KA LQEBO ">I>K@FKD !RQELOFQFBP ->OHBQ 0>0QF@FM>KQP @>K SFBT >KA OBPBOSB > MLC
0*-dP .BQ 2>JM @>M>?FIFQV OBSFBT 4>DP IFKHBA QL QEBFO >@@LRKQ >KA PR?JFQ $>V >EB>A"F
QE>Q >IFDK TFQE QEBFO 2B>| QFJB FKQBO@E>KDBUB@KBARIB FEKRPL RPBA QL

>RQLI>QF@>11IV >PPBPP >KA S>IFA>QB ?FI>QBO>I FKQBO@E>KDB QO>KP>@QFLKP MBO 0*-dP FKQ
P@EBARIFKD ?RPFKBPP ORIBP

"FI>QBO>| FKQBO@E>KDB QO>KP>@QFLKP QE>Q >0B OBMLOQBA QL 0*- JRPQ ?B CLO QEB MEVPF(
BIB@QOF@ BKBODV 0>VJBKQP >KA OBI>QBA @E>ODBP >PPL@F>QBA TFQE PR@E ?FI>QBO>I FKQ
QO>KP>@QFLKP OBMLOQBA QL 0*- PE>Il 7B >00>KDBA ?BQTBBK QEB M>OQFBP QL QEB ?FI>QBO>|
I 2RVBO RKABO > ?FI>QBO>I FKQBO@E>KDB QO>KP>@QFLK OBMLOQBA QL 0* >DOBBP QE>Q FQ D
FKABJKFCFBP 0*- 0*- 3BQQIBJBKQ >KA QEB ->OHBQ 0>0QF@FM>KQP CLO QEB @LPQP LC >KV 3ML
">S@HRM >P ABQBOJFKBA ?V 0% QL PRMMIV QEB OBMLOQBA ?FI>QBO>I FKQBO@E>KDB QO>KP>@
TEF@E M>VJBKQ FP KLQ J>AB QL 0*- 3BQQIBJBKQ ?V QEB PBIIBO

5MLK >KV ABC>RIQ FK L?IFD>QFLKP QL 0*- LO 0*- 3BQQIBJIBKQ ?V > ->OHBQ 0>0QF@FM>KQ 0*- PE>
KLQ >@@BMQ >KV KBT ?FI>QBO>| FKQBO@E>KDB QO>KP>@QFLK OBMLOQFKD ?V QEB ->OHBQ 0>
PE>Il QBOJFK>QB >II LC QEB ->OHBQ 0>0QF@FM>KQdP OBMLOQFKD LC >PPL@F>QBA ?FI>QBO>| Fi
QO>KP>@QFLKP MOBSFLRPIV OBMLOQBA QL 0*- CLO >l A>VP TEBOB ABIFSBOV E>A KLQ VBQ L@@

5.2.2 PJM InSchedule
0*- )KS@EBARIB FP >K )JKQBOKBQ >MMIF@>QFLK QE>Q FP RPBA >JLKD LQEBO CRK@QFLKP QL OB
?FI>QBO>| QO>KP>@QFLKP

"FI>QBO>| FKQBO@E>KDB QO>KP>@QFLKP QE>Q >0B OBMLOQBA QL 0*- JRPQ ?B CLO QEB MEVPF(
BIB@QOF@ BKBODV 0>VJBKQP >KA OBI>QBA @E>ODBP >PPL@F>QBA TFQE PR@E ?FI>QBO>| FKQ|
QO>KP>@QFLKP OBMLOQBA QL 0*- PE>Il 7B >00>KDBA ?BQTBBK QEB M>0OQFBP QL QEB ?FI>QBO>I
I 2RVBO RKABO >K FKQBOK>| ?FI>QBO>I QO>KP>@QFLK OBMLOQBA QL 0* >DOBBP QE>Q FQ DR>O:
FKABJKFCFBP 0*- 0*- 3BQQIBJBKQ >KA QEB ->OHBQ 0>0QF@FM>KQP CLO QEB @LPQP LC >KV 3ML
">S@HRM >P ABQBOJFKBA ?V 0% QL PRMMIV QEB OBMLOQBA FKQBOK>I ?FI>QBO>| QO>KP>@QFLK
TEF@E M>VJBKQ FP KLQ J>AB QL 0*- 3BQQIBJBKQ ?V QEB PBIIBO

5MLK >KV ABC>RIQ FK L?IFD>QFLKP QL 0*- LO 0*- 3BQQIBJBKQ ?V > ->OHBQ 0>0QF@FM>KQ 0*- PE>
KLQ >@@BMQ >KV KBT FKQBOK>| ?FI>QBO>I QO>KP>@QFLK OBMLOQFKD ?V QEB ->OHBQ 0>0QF@
QBOJFK>QB >Il LC QEB ->OHBQ 0>0QF@FM>KQ P OBMLOQFKD LC >PPL@F>QBA FKQBOK>I ?FI>QBC
QO>KP>@QFLKP MOBSFLRPIV OBMLOQBA QL 0*- CLO >l A>VP TEBOB ABIFSBOV E>A KLQ VBQ L@@

2BSFPFLK %CCB@QFSB $>QB 0*- ]
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5.2.3 Load Forecasting
0*- P@EBARIFKD PQ>CC OBNRFOBP IL>A CLOB@>PQP CLO RM QL PBSBK A>VP FK QEB CRQROB
A>V > ELRO IL>A PE>MB FP KBBABA

\ ,L>A CLOB@>PQP >0OB FKFQF>IIV MOLAR@BA ?V JLABIP RPFKD CLOB@>PQBA TB>QEBO >ILKD
TB>QEBO >KA IL>A EFPQLOV 7B>QEBO FKCLOJ>QFLK FP MOLSFABA QL 0*- >Q OBDRI>O FKQBC
JRIQFMIB @LJJBO@F>I TB>QEBO SBKALOP

\ ,L>A CLOB@>PQP >0OB QEBK >AGRPQBA >P KBBABA ?V @LKQOLI OLLJ PQ>CC ?>PBA LK OB@B}
MBOCLOJ>K@B LMBO>QLO BUMBOFBK@B >AAFQFLK>| TB>QEBO A>Q> PLRO@BP FK@IRAFKI
7B>QEBO 3BOSF@B SBKALO QLLIP ,3% TB>QEBO FKCLOJ>QFLK >KA BUFPQFKD IL@>| 0*- 24/
@LKAFQFLKP >KA LQEBO C>@QLOP PR@E >P

g $>V LC TBBH

g (LIFA>VP

g 3MB@F>I BSBKQP

g $>VIFDEQ P>SFKDP QFJB @E>KDBP

g %UQOBJB TB>QEBO @LKAFQFLKP

g )KQBOK>I M>OQF@FM>KQ IL>A CLOB@>PQP

0B>H IL>AP >KA IL>A PE>MBP >0OB ABQBOJFKBA RPFKD > @LJ?FK>QFLK LC KBRO>I KBQ >KA M>QQE
J>Q@EFKD >IDLOFQEJP 0*-dP CFK>l CLOB@>PQ FP > TBFDEQBA >SBO>DB LC QEBPB JLABIP TFQE
>AGRPQJBKQP >AABA FC KBBABA

4EB IL>A CLOB@>PQP >0B FKMRQ FKQL QEB 2B>I QFJB @IB>OFKD BKDFKBP >KA 2BIF>?FIFQV |PPB
#LIJFQIBKQ 2'# @IB>OFKD MOLDO>J 0*- P@EBARIFKD PQ>CC >IPL MLPQP QEBPB CLOB@>PQP LK
3)3

5.2.4 Markets Database System
4EB ->OHBQP $>Q>?>PB 3VPQBJ FP > QTL M>0Q PVPQBJ

\ 4EB ->OHBQP $>Q>?>PB PQLOBP QEB ?>PF@ OBPLRO@B A>Q> PRMMIFBA ?V QEB 0*- -BJ?BOP
FK@IRAFKD LMBO>QFKD IFJFQP >KA OBPLRO@B >S>FI>?FIFQV

\ 4EB ->OHBQP '>QBT>V 7B? PFQB MOLSFABP QEB )KQBOKBQ ?>PBA RPBO FKQBOC>@B QE>Q >
->OHBQ 0>0QF@FM>KQP QL PR?JFQ DBKBO>QFLK LCCBOP %@LKLIF@ ,L>A 2BPMLKPB LCCB
?2FAP )K@OBJBKQ /CCBOP $B@OBJBKQ ?FAP 2BDRI>QFLK /CCBOP >KA 3VK@EOLKFWBA 2BP¥
/CCBOP FKQL QEB ->OHBQP $>Q>?>PB

4EB ->OHBQP $>Q>?>PB FP > SBOV I>0DB A>Q>?>PB QE>Q @LKQ>FKP FKCLOJ>QFLK LK B>@E DBK
OBPLRO@B QE>Q LMBO>QBP >P M>0Q LC QEB 0*- %KBODV ->0HBQ %@LKLIF@ ,L>A 2BPMLKPB

FKCLOJ>QFLK $BJ>KA )KCLOJ>QFLK 6FOQR>|"FAP 2BDRI>QFLK /CCBOP 2BPBOSB /CCBOP $>V >E
%KBODV >KA 2BPBOSB ->OHBQ #IB>OFKD 00F@BP 2BDRI>QFLK ->OHBQ #IB>OFKD 00F@BP >KA 2E
2BPBOSB ->OHBQ #IB>OFKD 00F@BP ! ABP@OFMQFLK LC QEB ->OHBQP $>Q>?>PB @>K ?B CLRKA

->0OHBOP $>0>?>PB $F@OFLK>0V

2BSFPFLK %CCB@QFSB $>QB 0*- ]
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->OHBQ 0>0QF@FM>KQP J>V >@@BPP QEB ->OHBQP $>Q>?>PB ?V RPFKD QEB 0*- ->OHBQP '>QBT>
PFQB SF> QEB )KQBOKBQ RPFKD J>KR>I BKQOV LO ?RIH RMIL>A ALTKIL>A SF> 8-, CLOJ>Q

0IB>PB OBCBO QL QEB %KBODV ->OHBQ $>FIV %UEF?FQ ?BILT

Data Hand-off Data Hand-off Data Hand-off Real - Time Operations
Ops. - Mkts Ops. > Mkts Ops.-— Mkts and Monitoring

After day-ahead

0800 - 1100 1100 - 1330 results are available

-1415

1415 - Midnight

Market - Process all the Make adjustments
Participant markets requests based on the
Bid/Offer Period from day-ahead bids clearing results.

Before 1100 - Post Day-Ahead
Market results

Market participants by 1330

enter bids and offers.

Exhibit 1: Energy Market Daily

\ 0* @IB>OP QEB 2B>| 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

g 3FUQV  JFKRQBP MOFLO QL QEB LMBO>QFKD ELRO 0*- BUB@RQBP QEB K@FII>0V 3BO:
IMQFJFWBO 13/ 4EB '3/ GLFKQIV LMQFJFWBP %KBODV 3VK@EOLKFWBA 2BPBOSBP .LK
3VK@EOLKFWBA 2BPBOSBP 3B@LKA>OV 2BPBOSBP >KA 2BDRI>QFLK ?>PBA LK CLOB@>H
PVPQBJ @LKAFQFLKP QL ABQBOJFKB >K B@LKLJF@ PBQ LC FKCIBUF?IB OBPBOSB OBPLF
@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 %K
2B>| QFJB %KBODV 2BPBOSB >KA 2BDRI>QFLK ->OHBQP FP ABP@OF?BAGKRBY>FI FK QEB
$>0>?>PB $SF@QFLK>0V

5.2.5 Hydro Calculator

&LO 0*- 24/ S@EBARIBA (VAOLMLTBO 2BPLRO@BP 0*- FP OBPMLKPF?IB CLO ABSBILMFKD QEB
P@EBARIBP CLO QEB ORK LC OFSBO >KA MRIJMBA PQLO>DB EVAOLMLTBO MI>KQP IL@>QBA TFQEI
24/ >KA QROKBA LSBO QL 0*- CLO @LLOAFK>QFLK 4L >PPROB EVAO>RIF@ @LLOAFK>QFLK LC QEB
EVAOLMLTBO MI>KQP 0*- RPBP > @LIJIMRQBO MOLDO>J @>IIBA QEB (VAOL #>I@RI>QLO 4EB (VAOL
#>1@RI>QLO @LIMRQBP ELROIV OBPBOSLFO BIBS>QFLKP >KA MI>KQ DBKBO>QFLK COLJ FKMRQ O
MI>KQ AFP@E>0ODBP 0*- P@EBARIFKD PQ>CC RPBP QEB (VAOL #>I@RI>QLO QL @LK@BKQO>QB Lk
MI>@BJBKQ LC >S>FI>?IB EVAOLMLTBO BKBODV

2BSFPFLK  %CCB@QFSB $>QB 0*- ]
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5.2.6 PJM Day-ahead Energy Market Technical Software

4EB 0*- %KBODV ->OHBQ 4B@EKF@>1 3LCQT>0OB FP > PBQ LC @LIJIMRQBO MOLDO>JP TEF@E MBOC
PB@ROFQV @LKPQO>FKBA OBPLRO@B @LJJFQJIBKQ >KA B@LKLIF@ AFPM>Q@E CLO QEB $>V >E
4EB FKAFSFAR>I MOLDO>JP >0B

\

Resource Scheduling & Commitment (RSC) ~23# MBOCLOJP PB@ROFQV @LKPQO>FKBA
OBPLRO@B @LJIJFQJIBKQ ?>PBA LK DBKBO>QFLK LCCBOP $BJ>KA 2BPLRO@B LCCBOP ABJ>K
$>V >EB>A 2BPBOSB LCCBOP FK@OBJBKQ LCCBOP AB@OBJBKQ ?FAP >KA QO>KP>@QFLK P(
PR?JFQQBA ?V M>0QF@FM>KQP >KA ?>PBA LK 0*- 24/ OBIF>?FIFQV OBNRFOBJBKQP 23# BKCL
MEVPF@>| OBPLRO@B PMB@FCF@ @LKPQO>FKQP QE>Q >0OB PMB@FCFBA FK QEB DBKBO>Q
DBKBOF@ QO>KPJFPPFLK @LKPQO>FKQP QE>Q >OB BKQBOBA ?V QEB ->OHBQ /MBO>QLO 23
>K LMQFJFWBA B@LKLIJF@ OBPLRO@B @LJJFQIBKQ P@EBARIB CLO QEB KBUQ CLOQV BFDEC
>KA FQ RQFIFWBP > JFUBA FKQBDBO IFKB>0 MOLDO>JJFKD PLISBO QL @OB>QB >K FKFQF>| C
AFPM>Q@E CLO QEB KBUQ /MBO>QFKD $>V

4EB L?GB@QFSB LC QEB @LJJFQJIBKQ PLCQT>0B 23# FP QL JFKFJFWB QEB LSBO>Il PVPQBJ
MOLAR@QFLK @LPQ PR?GB@Q QL S>OFLRP PB@ROFQV >KA OBIF>?FIFQV @LKPQO>FKQP PR
2>1>K@B @LKPQO>FKQP QO>KPJFPPFLK @LKPQO>FKQP OBPBOSB OBNRFOBJBKQ @LKPQO:
OBPLRO@B @LKPQO>FKQP BQ@ 4EFP LSBO>Il PVPQBJ MOLAR@QFLK @LPQ FK 23# FK@IRAE
@LPQP >PPL@F>QBA CLO SFLI>QFKD PB@ROFQV >KA OBIF>?FIFQV @LKPQO>FKQP

Scheduling, Pricing & Dispatch (SPD)®  30$ MBOCLOJP PB@ROFQV @LKPQO>FKBA B@LKLIF@
AFPM>Q@E RPFKD QEB @LJIFQJIBKQ MOLCFIB MOLAR@BA ?V 23# 30$ @>I@RI>QBP ELROIV O
-7 IBSBIP $>V >EB>A 2BPBOSB #IB>OFKD 00F@BP >KA ,-OP CLO >II IL>A >KA DBKBO>QFLK
?RPBP CLO B>@E ELRO LC QEB KBUQ /MBO>QFKD $>V 30$ RQFIFWBP > IFKB>0 MOLDO>JJFKD
ABSBILM QEB B@LKLIF@ AFPM>Q@E PLIRQFLK TEFIB OBPMB@QFKD DBKBOF@ QO>KPJFPPFI
QE>Q >CCB@Q AFPM>Q@E PR@E >P OB>@QFSB FKQBOC>@B IFJFQP >KA QEBOJ>I IFIJFQP

4EB L?GB@QFSB LC QEB AFPM>Q@E PLCQT>0B 30$ FP QL JFKFJFWB QEB LSBO>Il PVPQBJ Mt
@LPQ PR?GB@Q QL S>OFLRP PB@ROFQV >KA OBIF>?FIFQV @LKPQO>FKQP PR@E >P MLTBO
@LKPQO>FKQP QO>KPJFPPFLK @LKPQO>FKQP OBPBOSB OBNRFOBJBKQ @LKPQO>FKQP MI
@LKPQO>FKQP BQ@ CLO > DFSBK @LJIJFQJIBKQ PQ>QRP LC DBKBO>QFLK >KA B@LKLIF@ AE
OBPMLKPB OBPLRO@BP 4EFP LSBO>Il PVPQBJ MOLAR@QFLK @LPQ FK 30$ FK@IRABP >KV ME
@LPQP >PPL@F>QBA CLO SFLI>QFKD PB@ROFQV >KA OBIF>?FIFQV @LKPQO>FKQP

Simultaneous Feasibility Test (SFT) B  3&4 MBOCLOJP # @LKQFKDBK@V >K>IVPFP RPFKD >
@LKQFKDBK@V IFPQ COLJ QEB 0*- %KBODV ->K>DBJBKQ 3VPQBJ %-3 >KA @OB>QBP DBKBOF
@LKPQO>FKQ BNR>QFLKP ?>PBA LK >KV SFLI>QFLKP QE>Q >OB ABQB@QBA 4EBPB DBKBOF(@
BNR>QFLKP >OB QEBK M>PPBA ?>@H QL 30$ CLO OBPLIRQFLK 3&4 BKPROBP QE>Q QEB $>V >
->0OHBQ OBPRIQP >0OB MEVPF@>IIV CB>PF?IB @LKPFABOFKD 0*- 24/ PB@ROFQV @LKPQO>FKC
OBIF>?FIFQV OBNRFOBJBKQP

2BSFPFLK %CCB@QFSB $>QB 0*- ]
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Exhibit 2: Settlement Subsystems

4EB %KBODV ->0OHBQ QB@EKF@>! PLCQT>OB ABSBILMP QEB $>V >EB>A ->OHBQ OBPRIQP ?>PBA L
JFKFJFWFKD MOLAR@QFLK @LPQ LC BKBODV >KA OBPBOSB QL JBBQ QEB ABJ>KA ?FAP >KA AB@(
QE>Q >0OB PR?JFQQBA FKQL QEB $>V >EB>A ->OHBQ TEFIB OBPMB@QFKD QEB 0*- 24/ PB@ROFQV
@LKPQO>FKQP >KA OBIF>?FIFQV OBNRFOBJBKQP QE>Q >0OB KB@BPP>0V CLO QEB OBIF>?IB LMBC
24/

3R?PBNRBKQ QL QEB @ILPB LC QEB DBKBO>QFLK 2B ?FAAFKD OBOFLA >Q  QEB 23# FP QEB MOF
QLLI RPBA QL ABQBOJFKB >KV @E>KDB FK PQB>J OBPLRO@B @LJIJFQJIBKQ PQ>QRP ?>PBA LK JFK
QEB >AAFQFLK>| PQ>0QRM @LPQP >KA @LPQP QL LMBO>QB PQB>J OBPLRO@BP >Q B@LKLIF@ J
LOABO QL MOLSFAB PRCCF@FBKQ LMBO>QFKD OBPBOSBP QL P>QFPCV QEB 0* ,L>A &LOB@>PQ
@IB>0BA QLQ>I ABJ>KA FK QEB $>V >EB>A ->0OHBQ >KA >AGRPQBA $>V >EB>A 2BPBOSB OBNRFOB

4EB MROMLPB LC QEFP PB@LKA ME>PB LC OBPLRO@B @LJJFQJBKQ HKLTK >P QEB 2BIF>?FIFQV
IPPBPPJBKQ >KA #LJJFQJBKQ 2!# ORK FP QL BKPROB QE>Q 0*- E>P P@EBARIBA BKLRDE
DBKBO>QFLK FK >AS>K@B QL JBBQ QEB 0*- ,L>A &LOB@>PQ CLO QEB KBUQ /MBO>QFKD $>V >KA C
PR?PBNRBKQ A>V #LJ?RPQFLK 4RO?FKB #4 OBPLRO@BP >0OB FK@IRABA FK QEB P@EBARIFKD M
>KA >OB P@EBARIBA FK QEB $>V >EB>A ->OHBQ (LTBSBO QEB AB@FPFLKP @LK@BOKFKD >@QR>

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



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

LMBO>QFLK LC MLLI P@EBARIBA #4 OBPLRO@BP AROFKD QEB /MBO>QFKD $>V >0OB KLQ J>AB RKQ
@ROOBKQ LMBO>QFKD ELRO FK 2B>| QFJB AFPM>Q@E

5.2.7 Calculation of Day-ahead Prices

0*-dP $>V >EB>A %KBODV ->OHBQ RPBP PB@ROFQV @LKPQO>FKBA B@LKLIJF@ AFPM>Q@E LMQF.
PLCQT>0B QL ABQBOJFKB QEB IB>PQ @LPQ JB>KP LC MOL@ROFKD PRMMIV QL JBBQ ABJ>KA >KA .
>EB>A 2BPBOSB 2BNRFOBJBKQP FK QEB 0*- 2BDFLK 4EB $>V >EB>A ->OHBQ FK@IRABP LCCBOP CL
BKBODV >KA OBPBOSBP COLJ DBKBO>QFLK ?FAP COLJ CFUBA >KA MOF@B PBKPFQFSB IL>A FK@
AB@OBJBKQ ?FAP 5M QL #LKDBPQFLK 40>KP>@QFLKP LCCBOP CLO ABJ>KA OBAR@QFLKP >KAF
QO>KP>@QFLKP $>V >EB>A ,L@>QFLK>| ->ODFK>| 0OF@BP ,-0P >KA OBPBOSB ->OHBQ #IB>OFKD |
-#0P >0OB @>I@RI>QBA CLO B>@E ELRO RPFKD QEB PBQ LC MOLDO>JP ABP@OF?BA FK 3B@QFLK
QEFP ->KR>|

)K MBOCLOJFKD QEFP @>I@RI>QFLK QEB $>V >EB>A ->OHBQ PE>Il @>I@RI>QB QEB @LPQ LC PBO
FK@OBJBKQ LC IL>A >Q B>@E ?RP COLJ B>@E BIFDF?IB LCCBO >P QEB PRJ LC QEB CLIILTFKD @LJ
L@>QFLK>| ->ODFK>| 0OF@B  3VPQBJ %KBODV 00F@B TEF@E FP QEB MOF@B >Q TEF@E QEB -
3BIIBO E>P LCCBOBA QL PRMMIV >K >AAFQFLK>| FK@OBJBKQ LC BKBODV COLJ > OBPLRO@B FK@
FIMLOQ QO>KP>@QFLKP >KA LO E>P LCCBOBA QL AB@OB>PB @LKPRIMQFLK ?V >K %@LKLIF@ ,
2BPMLKPB 0>0QF@FM>KQ OBPLRO@B AB@OBJBKQ ?FA BUMLOQ QO>KP>@QFLK LO MOF@B PBK
#LKDBPQFLK 0OF@B TEF@E FP QEB BCCB@Q LK QO>KPJFPPFLK @LKDBPQFLK @LPQP TEBQEE
KBD>QFSB >PPL@F>QBA TFQE FK@OB>PFKD QEB LRQMRQ LC > DBKBO>QFLK OBPLRO@B LO ABG@
@LKPRIMQFLK ?V > $BJ>KA 2BPLRO@B ?>PBA LK QEB BCCB@Q LC FK@OB>PBA DBKBO>QFLK COL
OBPLRO@B LK QO>KPJFPPFLK IFKB IL>AFKDP >KA ,LPP 0OOF@B TEF@E FP QEB BCCB@Q LK QO>
ILPP @LPQP TEBQEBO MLPFQFSB LO KBD>QFSB >PPL@F>QBA TFQE FK@OB>PFKD QEB LRQMRQ
OBPLRO@B LO AB@OB>PFKD QEB @LKPRJIMQFLK ?V > $BJ>KA 2BPLRO@B ?>PBA LK QEB BCCB@Q
FK@OB>PBA DBKBO>QFLK COLJ LO @LKPRIMQFLK ?V QEB OBPLRO@B LK QO>KPJFPPFLK IFKB ILP

4EB LCCBOP QE>Q @>K PBOSB >K FK@OBJBKQ LC IL>A >Q > ?RP >Q QEB ILTBPQ @LPQ @>I@RI>Q|
J>KKBO PE>Il ABQBOJFKB QEB $>V >EB>A 00F@B >Q QE>Q ?RP CLO B>@E ELRO 4EBPB ,-OP >KA -4
PE>Il ?B QEB ?>PFP CLO MRO@E>PBP >KA P>IBP LC BKBODV >KA QO>KPJFPPFLK @LKDBPQFLK @E
OBPRIQFKD COLJ QEB $>V >EB>A %KBODV ->OHBQ

Download Data from Markets Database
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Real Time and Day Ahead Day Ahead Only

Exhibit 3: Download Data from Markets Database

EMS Systems
H ﬂ External Energy
Netwark Model PJM Load Forecast Schedules
Default Distributions  Hydro Schedules Energy Transaction
i i i Schedules
Resaliice Offerita Eqmpmfent_ Ratings Reserve Requirements et I
Demand Schedules & Bids oMK Nl o
Incr Offers/iDec Bids

!

PJM
ExSchedule

Resource Offer Data

OASIS

Day-Ahead Market Software

Hourly Day-Ahead LMPs
Hourly Demand &
Resource Schedules
Transmission Limitations
Inc/Dec schedules

DSR Events

4

Settlements

Exhibit 4: Energy Market Data Flow

5.2.7.1 Day-ahead Integer Relaxation
IP ABP@OF?BA FK 3BB@QFLK LC QEFP ->KR>| $>V >EB>A B@QLKLIF@ AFPM>Q@E FP MBOCLOJBA |
$>V >EB>A PB@ROFQV @LKPQO>FKBA B@LKLIF@ AFPM>Q@E PLCQT>0OB MOLDO>J HKLTK >P QEE
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ORK $>V >EB>A MOF@BP >0OB @>I@RI>QBA FK > PR?PBNRBKQ BUB@RQFLK LC QEB $>V >EB>A PB
@LKPQO>FKBA B@LKLIF@ AFPM>Q@E LMQFJFW>QFLK PLCQT>0B MOLDO>J HKLTK >P QEB MOF(
MOF@FKD ORK BUB@RQBP QEB P>JB LMQFJFW>QFLK >P QEB AFPM>Q@E ORK ?RQ >AAFQFLK>IIV
2BI>U>QFLK QL %IFDF?IB &>PQ 3Q>0Q 2BPLRO@BP )KQBDBO 2BI>U>QFLK FP QEB MOL@BPP ?V TE
@LJIFQIBKQ PQ>QRP S>OF>?IB CLO >K %IFDF?IB &>PQ 3Q>0Q 2BPLRO@B FP >IILTBA QL S>0OV ?BC
>KA LKB FK@IRPFSB LC WBOL >KA LKB

5.2.7.2 Energy Offers used in Day-ahead Price Calculation

$>V >EB>A MOF@BP PE>II ?B ABQBOJFKBA CLO BSBOV ELRO RPFKD QEB >MMIF@>?IB J>ODFK>I Bl
LC QEB OBPLRO@BP ?BFKD AFPM>Q@EBA RPFKD QEB LCCBO P@EBARIB LK TEF@E QEB OBPLROC
FK QEB AFPM>Q@E ORK 0*- TFIl ABQBOJFKB > OBPLRO@BdP >MMIF@>?IB J>ODFK>I BKBODV LCCB
@LIM>OFKD QEB JBD>T>QQ LRQMRQ LC QEB OBPLRO@B COLJ QEB MOF@FKD ORK TFQE QEB ->0O
)K@OBJBKQ>| %KBODV /CCBO @ROSB LO CLO %IFDF?IB &>PQ 3Q>0Q 2BPLRO@BP QEB ->OHBQ 3l
#LIMLPFQB %KBODV /CCBO &LO %IFDF?IB &>PQ 3Q>0Q 2BPLRO@BP QEB >JLOQFWBA 3Q>0Q 5M ;
>JLOQFWBA .L ,L>A #LPQP BUMOBPPBA FK ALII>OP MBO JBD>T>QQ ELRO -7E >OB >AABA QL QEB
OBPLRO@BAP )K@OBJBKQ>I %KBODV /CCBO QL ABQBOJFKB > #LJMLPFQB %KBODV /CCBO >P ABP
?BILT

\ 4EB >JLOQFWBA 3Q>0Q 5M #LPQ CLO > DBKBO>QFLK OBPLRO@B PE>II BNR>| QEB OBPLRO@E
>MMIF@>7?IB 3Q>0Q 5M #LPQ >JLOQFWBA LSBO ! QEB OBPLRO@BdP %@LKLIJF@ ->UFJRJ LO
%JBODBK@V ->UFJRJ LRQMRQ TEF@EBSBO FP >MMIF@>?I1B >KA " QEB OBPLRO@BdP -FKFJR
4FJB 4EB %JBODBK@V ->UFJRJ LRQMRQ TFII LKIV ?B RPBA CLO >JLOQFW>QFLK TEBK 0*-
IMBO>QFLKP AB@I>0OBP @>1IFKD LK LCCIFKB BJBODBK@V OBPLRO@BP LO AB@I>0OBP ABMILV
BJBODBK@V PBDJBKQP LK LKIFKB OBPLRO@BP &LO QEB MROMLPBP LC QEFP @>I@RI>QFLK
>EB>A QEB -FKFJRJ 2RK 4FJB FP PBQ QL LKB ELRO 4EB >JLOQFWBA 3Q>0Q 5M #LPQ FP FK@I!
FK QEB OBPLRO@BdP #LIJMLPFQB %KBODV /CCBO AROFKD QEB OBPLRO@BAP -FKFJRJ 2RK 4F
QEB -FKFJRJ 2RK 4FJB E>P ?BBK JBQ QEB >JLOQFWBA 3Q>0Q 5M #LPQ FP KLQ FK@IRABA FK C
#LIMLPFQB %KBODV /CCBO 4L ABQBOJFKB QEB >JLOQFWBA 3Q>0Q 5M #LPQP CLO %@ LKLJF(
2BPMLKPB 0>0QF@FM>KQ OBPLRO@BP QEB -FKFJRJ $LTK 4FJB FP RPBA FK MI>@B LC QEB -F
2RK 4FJB >KA PERQALTK @LPQ FP RPBA FK MI>@B LC 3Q>00Q 5M #LPQ FK QEB >?LSB BNR>QFL
IJLOQFWBA 3Q>0Q 5M #LPQ TFIl 7B >AGRPQBA FK QEB #LIJMLPFQB %KBODV /CCBO >P ABP@C
3B@QFLK LC QEFP ->KR>| FC QEB OBPLRO@B BU@BBAP QEB OB>PLK>?lV BUMB@QBA @l
AROFKD QEB /CCBO 6BOFCF@>QFLK P@OBBKFKD MOL@BPP >P ABP@OF?BA FK 3B@QFLK
->KR>|

\ 4EB >JLOQFWBA .L ,L>A #LPQ PE>Il BNR>I QEB OBPLRO@BdP >MMIF@>7?IB .L ,L>A #LPQ
>JLOQFWBA LSBO QEB OBPLRO@BdP %@LKLJF@ ->UFJRJ LO %JBODBK@V ->UFJRJ LRQMRQ
TEF@EBSBO FP >MMIF@>?I1B >KA FK@IRABA FK QEB #LJMLPFQB %KBODV /CCBO CLO >Il ELRQ
QEB OBPLRO@B FP MLLI P@EBARIBA 4EB >JLOQFWBA .L ,L>A #LPQ TFIl 7B >AGRPQBA FK QEB
#LIMLPFQB %KBODV /CCBO >P ABP@OF?BA FK 3B@QFLK LC QEFP ->KR>| FC QEB OBPLRC(
BU@BBAP QEB OB>PLK>?IV BUMB@QBA @LPQ AROFKD QEB /CCBO 6BOFCF@>QFLK P@OBBKF
ABP@OF?BA FK 3B@QFLK LC QEFP ->KR>|

\ &LO MROMLPBP LC @>I@RI>QFKD $>V >EB>A 00F@BP FC >K %IFDF?IB &>PQ 3Q>0Q 2BPLROG@
J>OHBQ ?>PBA LCCBO QE>Q OBPRIQP FK > @LIJMLPFQB %KBODV /CCBO QE>Q BU@BBAP -
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g 4EB >JLOQFWBA 3Q>0Q 5M #LPQ >KA QEB >JLOQFWBA .L ,L>A #LPQ CLO QEB J>OHBQ ?>P
P@EBARIB PE>Il ?LQE ?B ABBJBA QL BU@BBA QEB OB>PLK>?IV BUMB@QBA @LPQ COLJ Q
#LIMLPFQB %KBODV /CCBO FC QEB )K@OBJBKQ>| %KBODV /CCBO LC QEB J>OHBQ ?>PBA
P@EBARIB BU@BBAP QEB )K@OBJBKQ>I %KBODV /CCBO LC QEB >PPL@F>QBA @LPQ ?>P

g 4EB >JLOQFWBA 3Q>0Q 5M #LPQ CLO QEB J>OHBQ ?>PBA P@EBARIB PE>Il ?B ABBJBA QL
BU@BBA QEB OB>PLK>?IV BUMB@QBA @LPQ COLJ QEB #LIMLPFQB %KBODV /CCBO FC QI
#LPQ LC QEB >PPL@F>QBA @LPQ ?>PBA LCCBO BU@BBAP QEB OB>PLK>?IV BUMB@QBA |
QEB 3Q>0Q 5M #LPQ LC QEB J>OHBQ ?>PBA LCCBO BU@BBAP QEB 3Q>0Q 5M #LPQ PMBG@
QEB >PPL@F>QBA @LPQ ?>PBA LCCBO

\ &LO MROMLPBP LC @>I@RI>QFKD $>V >EB>A 0OF@BP QEB >MMIF@>?IB J>ODFK>| FK@OBJBK
/CCBO RPBA FK QEB @>I@RI>QFLK LC $>V >EB>A 00OF@BP PE>1l KLQ BU@BBA -TE

\ )C > DBKBO>QFLK OBPLRO@B QE>Q FP >K %IFDF?IB &>PQ 3Q>0Q 2BPLRO@B PR?JFQP >K LCC
FK > #LIJMLPFQB %KBODV /CCBO TFQE > J>UFJRJ PBDJBKQ QE>Q BU@BBAP  -7E QEBK QEB
>JLOQFWBA 3Q>0Q 5M #LPQ J>V ?B >AGRPQBA COLJ QEB ABQBOJFK>QFLK LC QEB #LIJMLPFQ
/CCBO )C QEB OBPRIQFKD #LJMLPFQB %KBODV /CCBO FP PQFII FK BU@BPP LC  -7E QEBK (
>JLOQFWBA .L ,L>A #LPQ J>V ?B >AGRPQBA COLJ QEB ABQBOJFK>QFLK LC QEB #LIJMLPFQB %!
/CCBO

\ )C >K %@LKLIF@ ,L>A 2BPMLKPB 0>0QF@FM>KQ OBPLRO@B QE>Q FP >K %IFDF?IB &>PQ 3Q>
PR?JFQP >K LCCBO QE>Q OBPRIQP FK > #LIMLPFQB %KBODV /CCBO TFQE > J>UFJRJ PBDJBKC
BU@BBAP  -7E QEBK QEB >JLOQFWBA PERQALTK @LPQ J>V ?B >AGRPQBA COLJ QEB
ABQBOJFK>QFLK LC QEB #LJMLPFQB %KBODV /CCBO

Il &>PQ 3Q>0Q OBPLRO@BP TFQE QEB BU@BMQFLK LC PBIC P@EBARIBA OBPLRO@BP QE>Q PME
CLILT AFPM>Q@E >OB BIFDF?IB QL PBQ ,-0

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

7EBK > &>PQ 3Q>0Q @>M>?I1B OBPLRO@B PR?JFQP > #LIJMLPFQB %KBODV /CCBO QE>Q BU@BBAP
-7E ?RQ FP ?BILT -7E >Q QEB OBPLRO@BdP %@LKLIF@ ->UFJRJ S>IRB QEB @LJMLKBKQP
QE>Q J>HB RM QEB LCCBO >0OB SBOFCFBA CLO OB>PLK>?IBKBPP >P ABP@OF?BA FK 3B@QFLK
->KR>|

)C QEB PR?JFQQBA @LIJMLKBKQP LC QEB #LIJMLPFQB %KBODV /CCBO >0B ABBJBA KLQ OB>PLK>?I|
>AGRPQJBKQP >0OB J>AB QL BKPROB QEB OBPRIQFKD #LJMLPFQB %KBODV /CCBO FP KL DOB>QBC
-7E >P ABP@OF?BA FK QEB /MBO>QFKD !DOBBJBKQ 3@EBARIB 3B@QFLK !

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

IK@FII>0V 3BOSF@BP ->OHBQ /MBO>QFLKP
->0OHBQ #IB>OFKD 0OL@BPPBP >KA 4LLIP

Scenario Submitted
Composite

Energy

Offer at

Submitted
Incremental

Energy Offer | o, hmitted Start- |

("IEO™)

Reasonability Test Results

Submitted |

No-load Cost

| Composition of

Composite
Energy Offer*

Adjustment and/or
Offer Capping

1 < $1,000 ' = $1,000 N/A N/A IEQ + ASU + ANL ‘ No Offer Verification Trigger
2 $1,000 < =$1,000 Pass Pass IEO + ASU + ANL  None
Offer =
§2,000 _ |
3 $1,000<  =%$1,000 Pass Fail IEO + ASU + Cap at the higher of $1000 or
Offer = adjustment IEO + ASU; No-load Cost
$2,000 (If needed) may be included to cap offer
: at $1,000
4 $1,000< | s=$1,000 Fail Pass IEQ + ANL + Cap at the higher of $1000 or
Offer = adjustment IEO + ANL; Start-Up Cost
$2,000 (If needed) may be included to cap offer
| | at $1,000 |
5 $1,000 < = $1,000 Fail Fail IEO + Adjustment = IEO Offer plus No-load Cost,
Offer = (If needed) up to submitted value to cap
$2,000 Composite Energy Offer to
$1,000; Use Start-Up Cost, if
} additional cost are needed.
6 $1,000 < $1,000 < Offer Pass Pass IEO +ASU +ANL  None
Offer = =$2,000
$2,000
7 $1,000 < | $1 ,000 < Offer | Pass Fail IEO +ASU None
Offer s =$2,000
$2,000
8 $1,000 < | $1,000 < Offer | Fail Pass IEQ +ANL None
Offer = =$2,000
$2,000
9 $1,000 < | $1,000 < Offer [ Fail Fail IEO Incremental is verified above
Offer= =$2,000 $1000, no additional cost are
$2,000 added

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

5.2.7.4 Determination of Energy Offer for Generation Resources with Offers Greater

than $2,000/MWh

'BKBO>QFLK OBPLRO@BP TFQE @LPQ ?>PBA )K@OBJBKQ>| %KBODV /CCBOP FK BU@BPP LC -7
@I1B>0OBA FK B@LKLJF@ JBOFQ LOABO ?RQ >0OB @>MMBA >Q -7E CLO QEB MROMLPBP LC @>I@
-0

5.2.7.5 Determination of Energy Offer for Composite Energy Offers Greater than

$2,000/MWh

7TEBK > &>PQ 3Q>0Q @>M>?1B DBKBO>QFLK OBPLRO@B PR?JFQP > #LIJMLPFQB %KBODYV /CCBO TF
J>UFJRJ PBDJBKQ QE>Q BU@BBAP -7E QEB @LJMLKBKQP QE>Q J>HB RM QEB LCCBO >0OB
SBOFCFBA CLO OB>PLK>?IBKBPP >P ABP@OF?BA FK 3B@QFLK LC QEFP ->KR>| ">PBA LK QEB (
LC QEB OB>PLK>?IBKBPP SBOFCF@>QFLK >AGRPQJBKQP >0OB J>AB QL BKPROB QEB OBPRIQFKD #
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%KBODV /CCBO FP KL DOB>QBO QE>K -7E >P ABP@OF?BA FK QEB /MBO>QFKD !DOBBJBKQ
3@EBARIB 3B@QFLK !

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

4EB 3Q>0Q 5M #LPQ >KA .L ,L>A #LPQ FK@IRABA FK > #LIMLPFQB %KBODV /CCBO >0B >JLOQFWBA
QEFP @E>0Q a!35b OBMOBPBKQP >JLOQFWBA 3Q>0Q 5M #LPQ a!.,o OBMOBPBKQP >JLOQFWBA .L

#LPQ 0IB>PB OBCBO QL 3B@QFLK  CLO ELT QEB >JLOQFW>QFLK MOL@BPP >MMIFBP QL QEB 3t
>KA L ,L>A @LPQP
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Section 6: Section Retired
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Section 7: External Transaction Scheduling

7BI@LJB QL QEB %UQBOK>I 40>KP>@QFLK 3@EBARIFKD PB@QFLK LC QEB 0*- ->KR>| %KBODV K
3BOSF@BP ->0OHBQ /MBO>QFLKP )K QEFP PB@QFLK VLR TFIl CFKA QEB CLIILTFKD FKCLOJ>QFLK

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

\ IKLSBOSFBT ABP@OFMQFLK LC 0*- -)3/ #LLOAFK>QBA 40>KP>@QFLK 3@EBARIFKD PBB a/SBO
LC 0*- -)3/ #LLOAFK>QBA 40>KP>@QFLK 3@EBARIFKDb

\ 1IFPQ LC QEB 0*- -)3/ #LLOAFK>QBA 40>KP>@QFLK 3@EBARIFKD "RPFKBPP 2RIBP PBB a0*-
-)3/ #LLOAFK>QBA 40>KP>@QFLK 3@EBARIFKD "RPFKBPP 2RIBPb

/QEBO FKCLOJ>QFLK OBD>0OAFKD %UQBOK>| 40>KP>@QFLK 3@EBARIFKD FK@IRAFKD QE>Q LC 0’
#LLOAFK>QBA 40>KP>@QFLK 3@EBARIFKD FP @LKQ>EKBAEKQEBPIFPPELK >KA
%KBODV 3@EBARIFKD 00-AR@RIBKQ

7.1 Net Interchange Cap

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

4EB KBQ FKQBO@E>KDB @>M J>V ?B FIMIBJBKQBA CLO QEB MB>H ELRO P LC QEB A>V >KA QEB P!
PROOLRKAFKD ELROP TEBK QEB CLIILTFKD @LKAFQFLKP >0OB JBQ 4EB >MMIF@>QFLK LC QEB @>
BS>IR>QBA FKAFSFAR>IIV CLO B>@E BIFDF?IB ELRO

\ I'(LQ LO #LIA 7B>QEBO !IBOQ LO BP@>I>QFKD BJBODBK@V MOL@BAROB P >P ABCFKBA FK 0*-
->KR> %JBODBK@V /MBO>QFLKP CLO QEB 24/ -FA IQI>KQF@ $LJFKFLK LO -FA IQI>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> JRP
ELKLOBA CLO QEB ELRO BD AFPM>Q@EBA ABJ>KA OBPMLKPB OBPLRO@BP LO @LJ?RPQFL!
QRO?FKBP

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

7EBK FIMIBJBKQBA QEB FKQBO@E>KDB @>M TFIl >SMMIV CLO QEB BKQFOB ELRO 0*- AFPM>Q@E J
PR?PBNRBKQIV BIB@Q QL >AGRPQ QEB FKQBO@E>KDB @>M FKQO> ELRO FK OBPMLKPB QL OBIF>
4EB FKQBO@E>KDB @>M S>IRB TFII ?B PBQ BNR>| QL QEB FKQBO@E>KDB -7 >KQF@FM>QBA ?V 0*-
>Q QEB QFJB QEB @>M FP FIMIBJBKQBA MIRP > -7 J>ODFK QL >IILT >AAFQFLK>| FKQBO@E>KDB (

2BSFPFLK %CCB@QFSB $>QB 0*- ]
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P@EBARIBA CLIILTFKD QEB FIMIBIJBKQ>QFLK LC QEB @>M FK >@@LOA>K@B TFQE FKQBO@E>KD}
ORIBP

->OHBQ M>OQF@FM>KQP TFII ?B KLQFCFBA LC QEB MLQBKQF>| CLO QEB FIMIBJBKQ>QFLK LC QEE
$>V >EB>A TEBK > (LQ 7B>QEBO IBOQ LO #LIA 7B>QEBO !IBOQ E>P ?BBK FPPRBA CLO QEB LMBO>Q
A>V LQFCF@>QFLK LC QEB >@QR>I FIMIBIJBKQ>QFLK LC QEB @>M TFIl L@@RO >P PLLK >P QEB
FIMIBJBKQBA 4EB FKQBO@E>KDB @>M TFIl QUMF@>IIV ?B FIMIBJBKQBA LKB QL QTL ELROP FK >A
QEB ELRO QL TEF@E FQ FP >MMIFBA @LFK@FABKQ TFQE QEB P@EBARIFKD LC >AAFQFLK>| CFOJ
FIMIBJBKQ>QFLK KLQFCF@>QFLK TFIl FK@IRAB QEB ELRO P QL TEF@E QEB @>M >MMIFBP >KA QI
TEF@E QEB KBQ FKQBO@E>KDB @>M E>P ?BBK PBQ .LQFCF@>QFLKP TFIl L@@RO SF> QEB %JBC
0OL@BAROBP OLPQFKD 'MMIF@>QFLK

7.2 Owverview of the PIM-MISO Coodinated Transaction Scheduling

0*- -)3/ #LLOAFK>QBA 40>KP>@QFLK 3@EBARIFKD 0*- )3/ #43 FP >K LMQFLK> MOLAR@Q
>S>FI>?IB CLO P@EBARIFKD 2B>| QFJB %KBODV ->0OHBQ 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 OBDF
QO>KPJFPPFLK LOD>KFW>QFLKP 24/ ?V RQFIFWFKD CLOB@>PQBA ,-OP COLJ QEB MOF@FKD ORK
M>OQF @FM>KQ MOLSFABA FKQBOC>@B ?FAP QL @IB>0 LKIV QELPB QO>KP>@QFLKP ABBJBA B@
@LKPFPQBKQ TFQE MOLGB@QBA FKQBOC>@B MOF@B PMOB>AP

->OHBQ 0>0QF@FM>KQP PR?JFQ 0*- -)3/ #43 ?FAP FK 0*-dP %U3@EBARIB PVPQBJ 6>IFA>QBA ?FAP
>OB QEBK M>PPBA QL ?LQE 0*- >KA -)3/dP ILLH >EB>A @LJJFQJBKQ BKDFKBP )K 2B>I QFJB 0*-
PBKAP -)3/ QEB CLOB@>PQBA ,-OP COLJ QEB MOF@FKD ORK @>I@RI>QBA CLO 0*-dP -)3/ FKQBOC>
TEFIB -)3/ PBKAP 0*- QEB CLOB@>PQBA ,-0P @>I@RI>QBA CLO -)3/dP 0*- FKQBOC>@B QL RPB >P
FKMRQP QL QEB #43 @IB>OFKD MOL@BPP %SBOV JFKRQBP FK 2B>| QFJB B>@E 24/ RPBP FQP IL
>EB>A @LJIFQIBKQ BKDFKB QL @IB>0 LKIV QELPB #43 ?FAP QE>Q E>SB >K FKQBOC>@B ?FA MOF(
IBPP QE>K LO BNR>I QL QEB MOLGB@QBA FKQBOC>@B MOF@B MLPFQFSB PMOB>A >KA TEF@E F¥
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*-
-)3/ QEBK BU@E>KDB QEB #43 @IB>OFKD OBPRIQP ! @LJILK @IB>OFKD MOL@BPP QEBK OB@LK@
#43 ?FAP FKABMBKABKQIV @IB>0BA ?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 PIM-MISO Coodinated Transaction Scheduling Business Rules

0IB>PB OBCBO QL QEB 0*- 2BDFLK>| 40>KPJFPPFLK >KA %KBODV 3@EBARIFKD 00>@QF@BP CLO C
DLSBOKFKD QEB PR?JFPPFLK LC 0*- -)3/ #43 QO>KP>@QFLKP >Q QEB CLIILTFKD IFKH
EQOMP TTT MGJ @LJ JBAF> $LQ#LJ BQLLIP L>PFP OBDFLK>I MO>@QF@BP @IB>K MAC >PEU
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7.3.1 CTS Bid Clearing

4EB )KQBOJBAF>QB 4BOJ 3B@ROFQV #LKPQO>FKBA %@LKLIF@ $FPM>Q@E )4 3#%$ BKDFKB @IB
?FAP FK 0*- ! PFJFI>0O BKDFKB @IB>0OP #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

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

\ &LO > ?FA P@QEBARIBA COLJ 0*- QL -)3/
If CTS bid segment price MISO=interface e PJM=interface

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

If CTS bid segment price PJM=interface e MISO=interface
$PJIM_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
2V -)3/

)K QEB BSBKQ QE>Q LKIV > MLOQFLK LC QEB #43 -7 LCCBOBA >0B KBBABA FK LOABO QL P>QFPCV
2>1>K@B FK QEB )4 3#%$ @>PB #43 -7 ?FA PBDJBKQP J>V ?B M>0QF>IIV @IB>OBA )K QEB @>PB LC
QFB >JLKD JRIQFMIB ?FAP @IB>0OBA -7P >0OB MOLO>QBA >@OLPP QVFKD ?FAP ?>PBA LK QEB PFWI
J>ODFK>| -7 PBDJBKQ CLO B>@E QVFKD ?FA 4EB MOLO>QFLK LC @IB>OBA -7 >@OLPP QVFKD ?FAF
@>I@RI>QBA ?>PBA LK QEB CLIILTFKD CLOJRI>

MWtransaction = MW needed for power balance * (MW from transactionOs marginal segment/
total MW available at tying CTS Bid Price)

7.3.2 CTS Common Clearing

#LJJILK #IB>OFKD FP > MOL@BPP QE>Q OB@LK@FIBP QEB OBPRIQP LC #43 @IB>OFKD COLJ QEB -):
>KA 0*- )4 3#%$ PLIRQFLKP &LO B>@E #43 ?FA LKIV QELPB QO>KP>@QFLK -7 QE>Q >OB @IB>0OBA ~
?LQE 0*- >KA -)3/ >0OB P@EBARIBA QL CILT 4EBOBCLOB

Commonly Cleared CTS Transaction MW minimum

ClearedMWpJM=CTSX CIearedMWM|50=CTSX

2BSFPFLK %CCB@QFSB $>QB 0*- ]
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4EB #LJJLK #IB>OFKD MOL@BPP BUB@RQBP CLO B>@E JFKRQB P@EBARIFKD FKQBOS>I ((  ((
(( (( >Q>MMOLUFJ>QBIV JFKRQBP ?BCLOB QEB PQ>0Q LC QEB #43 QO>KP>@QFLK &LO
BU>JMIB QEB @LJILK @IB>OFKD MOL@BPP CLO  ORKP >Q >MMOLUFJ>QBIV  4EB 24 3#%$
>MMIF@>QFLK QOB>QP >Il @IB>0BA #43 QO>KP>@QFLKP >P > CFUBA FKQBO@E>KDB S>IRB

4EB @LJJILKIV @IB>OBA #43 OBPRIQP >0OB MLPQBA FK QEB %U3@EBARIB MLOQ>I FJJBAF>QBIV CLII
QEB BUB@RQFLK LC QEB @LJJLK @IB>OFKD MOL@BPP 0IB>PB PBB QEB 0*- 2BDFLK>| 40>KPJFPPF
%KBODV 3@EBARIFKD 00>@QF@BP CLO >AAFQFLK>I ABQ>FIP OBD>OAFKD QEB @LJIRKF@>QFLK
OBPRIQP >Q QEB CLIILTFKD IFKH EQQMP TTT MGJ @LJ JBAF> $LQ#LJ BQLLIP L>PFP OBDFLK>|
MO>@QF@BP @IB>K MAC >PEU

7.3.3 CTS Clearing Suspension

&LO OBIF>?FIFQV LO PVPQBJ J>FKQBK>K@B OB>PLKP BFQEBO 0*- LO -)3/ J>V PRPMBKA QEB BS>IR
>KA @IB>OFKD LC #43 QO>KP>@QFLKP QBIMLO>OFIV $ROFKD QEB >CCB@QBA QFJB >l #43 QO>K
@IB>0OBA QL -7 OLPPF?IB OB>PLKP CLO #43 PRPMBKPFLK FK@IRAB ?RQ >0OB KLQ IFJFQBA QL

\ %JBODBK@V LMBO>QFLK>l @LKAFQFLKP TEBOB >Il BUMLOQ QO>KP>@QFLKP TFQE KLK CFOJ
PBOSF@B >0OB ?BFKD @ROQ>FIBA

\ )KFQF>QFLK LC ->UFJRJ %JBODBK@V 'BKBO>QFLK !@QFLK MOL@BAROBP
\ 3@EBARIBA PVPQBJ LRQ>DB J>FKQBK>K@B
\ )K>?FIFQV QL PBKA OB@BFSB >@@R0O>QB CLOB@>PQ ,-0 A>Q> QL COLJ M>OQKBO 24/

' JBPP>DB TFIl 7B AFPMI>VBA FK QEB %U3@EBARIB PVPQBJ TEBKBSBO #43 PRPMBKPFLK FP FK BC(

7.3.4 CTS Settlement

0*- -)3/ #43 QO>KP>@QFLKP >0B PBQQIBA FK QEB P>JB J>KKBO >P QVMF@>I| 2B>I QFJB FKQBO@E>|
QO>KP>@QFLKP 4EB MOLGB@QBA )4 3#%$ FKQBOC>@B ,-0P COLJ QEB MOF@FKD ORK >0OB RPBA
MROMLPBP LKIV #43 QO>KP>@QFLKP >0B PBQQIBA >Q QEB 2B>| QFJB FKQBOC>@B ,-0P COLJ QEE
ORK >P CFK>IFWBA SF> QEB ,-0 SBOFCF@>QFLK MOL@BPP >P ABP@OF?BA FK 3B@QFLK  #43 QC
>0B KLQ BIFDF?IB CLO J>HB TELIB M>VJBKQP FC QEB 2B>| QFJB 0*- -)3/ FKQBOC>@B MOF@B PMOB
ALBP KLQ @LSBO QEB #43 ?FA MOF@B

2BSFPFLK %CCB@QFSB $>QB 0*- ]
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Section 8: Posting OASIS Information

3B@QFLK 2BJLSBA )KCLOJ>QFLK OBD>OAFKD OLPQFKD /13)3 )KCLOJ>QFLK FP @LKQ>FKBA FK QEB
/13)3 5PBO 'RFAB TEF@E FP >S>FI>?IESs@MP  TTT MGJ @LJ JBAF> BOLLIP L>PFP >PFP RPBO
DRFAB >PEU
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Section 9: Hourly Scheduling

7BI@LJB QL QEB (LROIV 3@EBARIFKD PB@QFLK LC QEB 0* ->KR>I CLO %KBODV K@FII>0OV 3BOSF
->0OHBQ /MBO>QFLKP )K QEFP PB@QFLK VLR TFIl CFKA QEB CLIILTFKD FKCLOJ>QFLK

\ (LT P@EBARIBP J>V ?B >AGRPQBA LK >K ELROIV ?>PFP PBB a(LROIV 3@EBARIFKD
IAGRPQJBKQPb

\ (LT MOB MI>KKBA LMBO>QFKD P@EBARIBP J>V ?B @E>KDBA ?V 0*- LO 0*- -BJ?BOP QL OBCIB@(
KBT @LKAFQFLKP PBB a3BIC 3@EBARIB 'AGRPQJBKQPDb

9.1 Hourly Schedule Adjustments

IQ QFJBP ->OHBQ 3BIIBOP J>V ?BKBCFQ COLJ E>SFKD QEB >?FIFQV QL AFCCBOBKQF>QB >KA RMA:
LCCBOP >KA LQEBO >PPL@F>QBA M>0>JBQBOP LK >K ELROIV ?>PFP QL JLOB >@@RO>QBIV OBCI
@LPQ LC DBKBO>QFLK LO >@@LRKQ CLO LQEBO LMBO>QFKD @LKAFQFLKP 4EFP PB@QFLK AFP(
M>0>JBQBOP >KA MOL@BPP CLO RMA>QFKD P@EBARIBP CLO RPB FK QEB 2B>| QFJB %KBODV ->C

'‘BKBO>QFLK >KA $BJ>KA 2BPLRO@BP J>V >I1QBO QEBFO LCCBOP CLO RPB FK QEB 2B>| QFJB %KBO
->0OHBQ AROFKD QEB CLIILTFKD MBOFLAP 2B>| QFJB RMA>QB MBOFLAP

\ $ROFKD QEB 'BKBO>QFLK 2B?FAAFKD O0BOFLA TEF@E FP ABCFKBA COLJ QEB QFJB 0*- MLPQP |
OBPRIQP LC QEB $>V >EB>A %KBODV ->OHBQ RKQFI

\ 30>0QFKD>Q  QVMF@>IIV >CQBO QEB 2BIF>?FIFQV IPPBPPJBKQ >KA #LJJFQJBKQ 21# 2RK
@LIMIBQBA >KARM QL JFKRQBP MOFLO QL QEB PQ>0Q LC QEB LMBO>QFKD ELRO 4 JFK

4EB CLIILTFKD DBKBO>QFLK LCCBO M>0>JBQBOP J>V ?B RMA>QBA AROFKD QEB 2B>| QFJB RMA>C
TFQE BU@BMQFLKP >P KLQBA ?BILT

\ )K@OBJBKQ>|/CCBO 00OF@B

g &LO 0OF@B ?>PBA LCCBOP QEB )K@OBJBKQ>I /CCBO 00F@B J>V ?B FK@OB>PBA LO ABE
CLO RK@LJJFQQBA ELROP ?RQ J>V LKIV ?B AB@OB>PBA CLO @LJIFQQBA ELROP 7EBK
ABQBOJFKFKD TEBQEBO >K RMA>QB @LKPQFQRQBP >K FK@OB>PB LO AB@OB>PB B>@F
QEB RMA>QBA LCCBO @ROSB TFIl ?B @LIJM>OBA QL B>@E PBDJBKQ LC QEB FK@OBJBKQ
@ROSB QE>Q BUFPQBA CLO QEB P@EBARIB >KA ELRO >Q QEB QFJB QEB OBPLRO@B JLP
OB@BFSBA > @LJJFQJBKQ CLO QE>Q ELRO

g &LO #LPQ ?>PBA LCCBOP QEB )K@OBJBKQ>I /CCBO 00F@B J>V ?B FK@OB>PBA LO AB@O
?LQE @LJIFQQBA >KA RK@LJIFQQBA ELROP

\ )K@OBJIBKQ>| /CCBO -7

g $ROFKD QEB 'BKBO>QFLK 2B?FAAFKD 0BOFLA /CCBO -7 J>V LKIV ?B RMA>QBA CLO ELROF
QE>Q AFA KLQ OB@BFSB > @LJIFQJIBKQ FK QEB $>V >EB>A ->OHBQ

g &LILTFKD QEB @ILPB LC QEB 'BKBO>QFLK 2B?FAAFKD OBOFLA KL RMA>QBP QL QEB /CCB
J>V ?B J>AB OBD>OAIBPP LC OBPLRO@B @LJIFQJBKQ PQ>QRP

2BSFPFLK %CCB@QFSB $>QB 0*- ]
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\ %JBODBK@V -FKFJRJ >KA ->UFJRJ -7 ,FIFQP

g 4EBPB M>0>JBQBOP >0B KLQ PR?GB@Q QL QEB 4 JFK RMA>QB AB>AIFKB >KA J>V ?B
RMA>QBA QEOLRDE QEB BKA LC QEB LMBO>QFKD ELRO QL TEF@E QEB RMA>QBP >MMIV

\ %@LKLIF@ -FKFJRJ >KA ->UFJRJ ,FIJFQP

g 4EBPB M>0>JBQBOP >OB KLQ PR?GB@Q QL QEB 4 JFK RMA>QB AB>AIFKB >KA J>V 7B
RMA>QBA QEOLRDE QEB BKA LC QEB LMBO>QFKD ELRO QL TEF@E QEB RMA>QBP >MMIV

\ 3Q>0QRM #LPQ #LIA )KQBOJBAF>QB (LQ >KA .L ,L>A #LPQ

g #LPQ ?>PBA 3Q>0QRM >KA .L ,L>A S>IRBP LK BFQEBO > 00F@B ?>PBA LO #LPQ ?>PBA
P@EBARIB J>V ?B FK@OB>PBA LO AB@OB>PBA CLO ?LQE @LJIFQQBA >KA RK@LJIFQQB
ELROP

g 0OF@B ?>PBA 3Q>0QRM >KA .L ,L>A S>IRBP J>V KLQ ?B RMA>QBA LRQPFAB LC QEB LMBK
BKOLIIJBKQ MBOFLAP >P PMB@FCFBA FK 3B@QFLK  LC QEFP ->KR>|

\ -FKFJRJ 2RK 4FJB

g (LROIV AFCCBOBKQF>QBA -FKFJRJ 2RK 4FJB S>IRBP >0B LKIV @LKPFABOBA CLO RPB ARC
2B>| QFJB @LJIFQIBKQ >KA AFPM>Q@E

g -FKFJRJ 2RK 4FJB J>V KLQ ?B RMA>QBA CLO >KV ELRO QE>Q E>P OB@BFSBA > @LJJFQJB
FK QEB $>V >EB>A LO 2B>| QFJB ->OHBQ

\ .LQFCF@>QFLK 4FJB

g (LROIV AFCCBOBKQF>QBA .LQFCF@>QFLK 4FJB S>IRBP >OB @LKPFABOBA CLO RPB AROF
@LJIIFQIBKQ >KA AFPM>Q@E

g (LROIV AFCCBOBKQF>QBA .LQFCF@>QFLK 4FJB S>IRBP PR?JFQQBA ?BCLOB $>V >EB>A ->
@ILPBP >0OB @LKPFABOBA CLO @LJJFQJBKQ LC .LK 3VK@EOLKFWBA 2BPBOSB >KA -FKF
2BPBOSB FK $>V >EB>A ->OHBQ

\' 2>JM 2>QB
g -7 ,FJFQP
f &LIILTFKD QEB @ILPB LC QEB $>V >EB>A ?FAAFKD TFKALT KL RMA>QBP QL QEB 2>JM
2>0B -7 ,FJFQP >0OB MBOJFQQBA
g 2>JM 2>QBP

f (LROIV AFCCBOBKQF>QBA 2>JM 2>QBP J>V ?B RMA>QBA CLO ?LQE @LJIJFQQBA >KA
RK@LJIFQQBA ELROP

3@EBARIB !S>FI>?FIFQV

g $ROFKD QEB 'BKBO>QFLK 2B?FAAFKD OBOFLA 3@EBARIB IS>FI>?FIFQV J>V LKIV ?B RMA>
CLO P@EBARIBP QE>Q AFA KLQ OB@BFSB > @LJJFQJIBKQ FK QEB $>V >EB>A ->OHBQ

g .L RMA>QBP QL 3@EBARIB IS>FI>?FIFQV J>V ?B J>AB CLIILTFKD QEB @ILPB LC QEB
'BKBO>QFLK 2B?FAAFKD OBOFLA OBD>OAIBPP LC P@EBARIB @LJJFQJBKQ PQ>QRP BU@
AR>| CRBI OBPLRO@BP

f 2BPLRO@BP ABPFDK>QBA >P a$R>| &RBI #>M>?1Bb FK ->OHBQP >QBT>V J>V PR?JFQ
ELROIV AFCCBOBKQF>QBA P@EBARIB >S>FI>?FIFQV CLO #LPQ ?>PBA P@EBARIBP CL

—
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@ILPB LC QEB 'BKBO>QFLK 2B?FAAFKD 0BOFLA CLO RK@LJJFQQBA ELROP LKIV FK L
QL @LJJRKF@>QB CRBI >S>FI>?FIFQV

\ 3TFQ@E QL #LPQ 3@EBARIB &I>D
g ->V KLQ ?B RMA>QBA AROFKD QEB 'BKBO>QFLK 2B?FAAFKD 0BOFLA

\ 1KV ELROIV RMA>QBP J>AB QL QEB /CCBO 5MA>QBP LO $BQ>FI 5MA>QBP M>DBP LC ->OHBQP
'>QBT>V PRMBOPBAB QEB A>FIV S>IRBP LK QEB /CCBO >KA LO $BQ>FI M>DBP (LROIV RMA>QB
J>AB LK QEB /CCBO 5MA>QBP LO $BQ>FI 5SMA>QBP M>DBP >0B KLQ >RQLI>QF@>IIV @>00FBA
QEB KBUQ LMBO>QFKD A>V

4EB CLIILTFKD $BJ>KA 2BPLRO@B LCCBO M>0>JBQBOP J>V ?B RMA>QBA AROFKD QEB 2B>| QFJB R
MBOFLAP TFQE BU@BMQFLKP >P KLQBA ?BILT

\ )JK@OBJBKQ>|/CCBO 0OF@B

g /CCBO 0OF@B J>V KLQ ?B RMA>QBA CLO >KV ELRO QE>Q E>P OB@BFSBA > @LJJFQJBKQ
$>V >EB>A LO 2B>| QFJB ->OHBQ

\ )K@OBJBKQ>I /CCBO -7

g $ROFKD QEB 'BKBO>QFLK 2B?FAAFKD O0BOFLA /CCBO -7 J>V LKIV ?B RMA>QBA CLO ELROF
QE>Q AFA KLQ OB@BFSB > @LJIFQJIBKQ FK QEB $>V >EB>A ->OHBQ

g .L RMA>QBP QL /CCBO -7 J>V ?B J>AB CLIILTFKD QEB @ILPB LC QEB 'BKBO>QFLK
2B?FAAFKD 0BOFLA OBD>OAIBPP LC OBPLRO@B @LJJFQJBKQ PQ>QRP

\ %@LKLIF@ -FKFJRJ >KA ->UFJRJ -7 ,FIJFQP
\ 3ERQALTK #LPQ

g 3ERQALTK #LPQ J>V KLQ ?B RMA>QBA CLO >KV ELRO QE>Q E>P OB@BFSBA > @LJJFQJIBK
QEB $>V >EB>A LO 2B>| QFJB ->OHBQ

\ -FKFJRJ $LTK 4FJB ,FIFQ

g (LROIV AFCCBOBKQF>QBA -FKFJRJ $LTK 4FJB FP LKIV @LKPFABOBA CLO RPB AROFKD OB:
@LIIFQIBKQ >KA AFPM>Q@E

g -FKFJRJ $LTK 4FJB J>V KLQ ?B RMA>QBA CLO >KV ELRO QE>Q E>P OB@BFSBA >
@LJIIFQIBKQ FK QEB $>V >EB>A LO 2B>I QFJB ->OHBQ

\ .LQFCF@>QFLK 4FJB

g (LROIV AFCCBOBKQF>QBA .LQFCF@>QFLK 4FJB FP LKIV @LKPFABOBA CLO RPB AROFKD :
@LIIFQIBKQ >KA AFPM>Q@E

\ KV ELROIV @E>KDBP J>AB LK QEB /CCBO 5MA>QBP LO (LROIV 5SMA>QBP P@OBBKP FK ->OHBQ
'>QBT>V PRMBOPBAB QEB S>IRBP LK QEB /CCBOP >KA 0>0>JBQBO M>DBP

4EB CLIILTFKD (V?0OFA 2BPLRO@B >KA %32 M>0OQF@FM>QFLK JLABI LCCBO M>0>JBQBOP J>V ?B R|
AROFKD QEB 2B>l QFJB RMA>QB MBOFLAP TFQE BU@BMQFLKP >P KLQBA ?BILT

\ -LAB PBIB@QFLK @E>0ODB AFP@E>ODB @LKQFKRLRP RK>S>FI>?IB FKQBOJFQQBKQ
\ %@LKLIF@ -FKFJRJ >KA ->UFJRJ #E>0DB ,FJFQP
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g 4EBPB M>0>JBQBOP >0B KLQ PR?GB@Q QL QEB 4 JFK RMA>QB AB>AIFKB >KA J>V 7B
RMA>QBA QEOLRDE QEB BKA LC QEB LMBO>QFKD ELRO QL TEF@E QEB RMA>QBP >MMIV

\ %@LKLIF@ -FKFJRJ >KA ->UFJRJ $FP@E>ODB ,FIFQP

g 4EBPB M>0>JBQBOP >OB KLQ PR?GB@Q QL QEB 4 JFK RMA>QB AB>AIFKB >KA J>V 7B
RMA>QBA QEOLRDE QEB BKA LC QEB LMBO>QFKD ELRO QL TEF@E QEB RMA>QBP >MMIV

\ %JBODBK@V -FKFJRJ >KA ->UFJRJ #E>0DB ,FIJFQP

g 4EBPB M>0>JBQBOP >OB KLQ PR?GB@Q QL QEB 4 JFK RMA>QB AB>AIFKB >KA J>V 7B
RMA>QBA QEOLRDE QEB BKA LC QEB LMBO>QFKD ELRO QL TEF@E QEB RMA>QBP >MMIV

\ %JBODBK@V -FKFJRJ >KA ->UFJRJ $FP@E>0ODB ,FJFQP

g 4EBPB M>0>JBQBOP >0B KLQ PR?GB@Q QL QEB 4 JFK RMA>QB AB>AIFKB >KA J>V ?B
RMA>QBA QEOLRDE QEB BKA LC QEB LMBO>QFKD ELRO QL TEF@E QEB RMA>QBP >MMIV

\ (LROIV PQ>QB LC @E>0ODB CLO FKCLOJ>QFLK>I MROMLPBP LKIV

g 4EFP M>0>JBQBO FK JBD>T>QQ ELROP -7E FP J>K>DBA ?V QEB M>OQF@FM>KQ >KA
J>KR>IIV BKQBOBA QL OBCIB@Q QEB PQ>QB LC @E>0DB CLO >K %32 4EFP A>Q> FP LMQ!
TFII LKIV ?B RPBA CLO 0*- OBPB>0O@E MROMLPBP

9.1.1 Intraday Offers Optionality

4EB >?FIFQV QL PR?JFQ FKQO>A>V LCCBOP FK ->OHBQP >QBT>V FP >K LMQFLK>| CB>QROB ->OHE
TEL TFPE QL PR?JFQ RMA>QBP QL QEBFO DBKBO>QFLK OBPLRO@BdP @LPQ ?>PBA LCCBO >CQBC
'BKBO>QFLK 2B?FAAFKD 0BOFLA E>SB QL CLOJ>IIV LMQ FK QL FKQO>A>V RMA>QBP FK ->OHBQP ">
>KA ABP@OF?B QEB FKQO>A>V RMA>QB MOL@BPP FK QEB OBPLRO@BdP &RBI #LPQ OLIF@V "V AE
DBKBO>QFLK OBPLRO@BP >0OB ABPFDK>QBA >P LMQBA LRQ LC FKQO>A>V LCCBOP

->OHBQ 3BIIBOP J>V PQFII PR?JFQ ELROIV LCCBOP CLO > DBKBO>QFLK OBPLRO@B QE>Q E>P ?BB}
LC FKQO>A>V LCCBOP FKQL QEB $>V >EB>A ->OHBQ >KA RMA>QB QELPB LCCBOP AROFKD QEB 'BK
2B?FAAFKD OBOFLA CLO >KV ELROP KLQ @LJJFQQBA FK QEB $>V >EB>A ->OHBQ (LTBSBO QEB ->C
3BIIBO @>KKLQ PR?JFQ >KV LCCBO M>0>JBQBO RMA>QBP CLIILTFKD QEB @ILPB LC QEB 'BKBO>Q!
2B?FAAFKD OBOFLA BU@BMQ >P CLIILTP

\ %@LKLIF@ -FKFJRJ >KA ->UFJRJ /IMBO>QFKD ,FJFQP %JBODBK@V -FKFJRJ >KA ->UFJRJ
IMBO>QFKD ,FJFQP >KA LQEBO FKCLOJ>QFLK LK QEB 5KFQ (LROIV 5MA>QBP P@OBBK FK ->OH
'>QBT>V J>V PQFIl 2B RMA>QBA QEOLRDE QEB BKA LC QEB LMBO>QFKD ELRO (LROIV AFCCBO
LOFCF@>QFLK 4FJB >KA 2>JM 2>QB J>V ?B RMA>QBA QEOLRDE 4 JFKRQBP

\ ->OHBQ 3BIIBOP QE>Q LMQ LRQ LC )KQO>A>V 5MA>QBP J>V KLQ PMB@FCV ELROIV AFCCBOBK
-FKFJRJ 2RK 4FJB S>IRBP

\ #BOQ>FK 2BDRI>QFLK /CCBO M>0>JBQBOP J>V ?B RMA>QBA FK 2B>| QFJB >P PMB@FCFBA FK
LC QEFP ->KR>|

\ #BOQ>FK 3VK@EOLKFWBA 2BPBOSB /CCBO M>0>JBQBOP J>V ?B RMA>QBA FK 2B>| QFJB >P P!
FK 3B@QFLK LC QEFP ->KR>I
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&LO ->OHBQ 3BIIBOP QE>Q E>SB LMQBA FK >KV FKQO>A>V RMA>QBP QL #LPQ ?>PBA LCCBOP JRP
TFQE QEB @OFQBOF> ABCFKBA FK QEB OBPLRO@BdP >MMOLSBA &RBI #LPQ OLIF@V

->OHBQ 3BIIBOP JRPQ PMB@FCV QEB LMQ FK LMQ LRQ BIB@QFLK CLO B>@E DBKBO>QFLK OBPLR
4EB BIB@QFLK QL LMQ FK QL FKQO>A>V @LPQ ?>PBA LCCBO RMA>QBP JRPQ ?B PMB@FCFBA FK
OBPLRO@BJP &RBI #LPQ OLIF@V ->OHBQ 3BIIBOP PELRIA LMQ QEB OBPLRO@B LRQ LC FKQO>A>V
LCCBO RMA>QBP FK ->OHBQP '>QBT>V FC QEB OBPLRO@BAP &RBI #LPQ OLIF@V ALBP KLQ PMB@F
CLO FKQO>A>V LCCBO RMA>QBP

/MQ FK LMQ LRQ BIB@QFLKP >MMIV >Q > JFKFJRJ LK > JLKQEIV ?>PFP ->OHBQ 3BIIBOP JRPQ ABPF

QEBFO BIB@QFLK ?V JFAKFDESECQES QEB JLKQE MOFLO QL QEB JLKQE QEB BIB@QFLK TFII ?BD!I
4EB BIB@QFLK TFIl @LKQFKRB RKQFI QEB RPBO @>K@BIP 'K BU@BMQFLK QL QEFP AB>AIFKB TFII
BIB@QFLK @E>KDBP QE>Q >OB AOFSBK ?V > @E>KDB QL QEB COBNRBK@V LC @LPQ ABQBOJFK>(
OBPLRO@BdP >MMOLSBA &RBI #LPQ OLIF@V )K QEFP @>PB QEB BIB@QFLK J>V ?B @E>KDBA RML
LC QEB OBSFPBA &RBI #LPQ OLIF@V

9.2 Self-Schedule Adjustments

$ROFKD QEB @LROPB LC "RIH %IB@QOF@ 3VPQBJ LMBO>QFLKP MI>KKBA >KA RKMI>KKBA BSBKQ
@LKQFKR>IIV L@@RO 4EFP PB@QFLK AFP@RPPBP QEB MOL@BPP ?V TEF@E MOB MI>KKBA LMBC
J>V ?B @E>KDBA ?V 0*- LO 0*- -BJ?BOP QL OBCIB@Q KBT @LKAFQFLKP

10*- -BJ?BO J>V >AGRPQ QEB P@EBARIB LC > OBPLRO@B RKABO FQP AFPM>Q@E @LKQOLI 3BIC
3@EBARIBA 2BPLRO@B LK >K ELRO QL ELRO ?>PFP ?BDFKKFKD >Q LC QEB A>V ?BCLOB QEB
/IMBO>QFKD $>V RKABO QEB CLIILTFKD @LKAFQFLKP

\ 3R?GB@Q QL QEB OFDEQ LC 0*- QL P@EBARIB >KA AFPM>Q@E 3BIC 3@EBARIBA 2BPLRO@BP
%JBODBK@V

\ OOLSFABA QE>Q 0*- FP KLQFCFBA KL I>QBO QE>K JFKRQBP MOFLO QL QEB ELRO FK TEF@E (
>AGRPQJBKQ FP QL Q>HB BCCB@Q

4EB CLIILTFKD >AGRPQJBKQP J>V ?B J>AB

\ 10*--BJ?BO J>V PBIC P@EBARIB >KV LC FQP OBPLRO@B FK@OBJBKQP FK@IRAFKD EVAOLML"
OBPLRO@BP KLQ MOBSFLRPIV ABPFDK>QBA >P 3BIC 3@EBARIBA 2BPLRO@BP >KA KLQ PBIB@
0*- 24/ ° 3@EBARIBA 2BPLRO@B

\ 10*--BJ?BO J>V OBNRBPQ QEB P@EBARIFKD LC > KBT "FI>QBO>I 40>KP>@QFLK QE>Q RPBP Kl
CFOJ QO>KPJFPPFLK PBOSF@B

\ 10*-BJ?BO J>V OBJLSB COLJ PBOSF@B > OBPLRO@B FK@OBJBKQ FK@IRAFKD > EVAOLMLTB
OBPLRO@B QE>Q FQ E>A MOBSFLRPIV ABPFDK>QBA >P > 3BIC 3@EBARIBA 2BPLRO@B MOLSE
0*- E>P QEB LMQFLK QL P@EBARIB BKBODV COLJ PR@E OBPLRO@B FK@OBJBKQ >Q QEB MOF
FK QEB P@EBARIFKD MOL@BPP TFQE KL L?IFD>QFLK QL M>V >KV PQ>0Q RM CBB
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IK %UQBOK>I ->OHBQ "RVBO J>V OBCRPB ABIFSBOV LC PLJB LO >l LC QEB BKBODV FQ OBNRBPQB;
MRO@E>PB ?V KLQFCVFKD 0*- $FPM>Q@E LC QEB >AGRPQJBKQ FK ABIFSBOFBP KL I>QBO QE>K
MOFLO QL QEB ELRO FK TEF@E QEB >AGRPQJBKQ FP QL Q>HB BCCB@Q 'KV PR@E OBCRP>| LC AF
PR?GB@Q QL KLK ABIFSBOV @E>ODBP >P ABP@OF?BA FK QEB®»~SKRBI! DOBBIBKQ

1@ @LRKQFKD
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Section 10: Owerview of the Demand Resource Participation

7BI@LJB QL QEB /SBOSFBT LC QEB $BJ>KA 2BPLRO@B 0>0QF@FM>QFLK PB@QFLK LC QEB 0*- ->KF
%KBODV K@FII>0V 3BOSF@BP ->OHBQ /MBO>QFLKP )K QEFP PB@QFLK VLR TFIl CFKA QEB CLIIL"
FKCLOJ>QFLK

\ IKLSBOSFBT ABP@OFMQFLK LC QEB $BJ>KA 2BPLRO@B 0>0QF@FM>QFLK FK QEB 0*- %KBOD
PBB a/SBOSFBT LC QEB $BJ>KA 2BPLRO@B 0>0QF@FM>QFLKb

\ 1IFPQ LC QEB $BJ>KA 2BPLRO@B 2BDFPQO>QFLK 2BNRFOBJBKQP PBB a$BJ>KA 2BPLRO@B
2BDFPQO>QFLK 2BNRFOBJBKQPb

\ 'IFPQ LC QEB $BJ>KA 2BPLRO@B %@LKLIF@ %KBODV ->0OHBQ 0>0QF@FM>QFLK PBB a$BJ>K
2BPLRO@B %@LKLIF@ %KBODYV ->OHBQ 0>0QF@FM>QFLKb

\ 1IFPQ LC QEB $BJ>KA 2BPLRO@B -BQBOFKD >KA 3BQQIBJBKQ $>Q> 2BNRFOBJBKQP PBB a$BJ
2BPLRO@B -BQBOFKD >KA 3BQQIBJBKQ $>Q> 2BNRFOBJBKQPb

\ 'IFPQ LC QEB >DDOBD>QFLK ORIBP CLO %@LKLIJF@ >KA 00B %JBODBK@V %JBODBK@V $BJ>
2BPLRO@BP PBB a!DDOBD>QFLK CLO %@LKLIF@ >KA 00B %JBODBK@V %JBODBK@V $BJ>KA
2BPLRO@BPb

\ 1IFPQ LC QEB FKQBOS>I JBQBO BNRFMJBKQ >KA IL>A A>Q> OBNRFOBJBKQP PBB a)KQBOS>! -I
%NRFMJIBKQ >KA ,L>A $>Q> 2BNRFOBJBKQPb

\ 1IFPQ LC QEB ORIBP OBD>OAFKD QEB RPB LC 3R? JBQBO IL>A A>Q> PBB a5PB LC 3R? JBQBO ||
$>0Q> QL 3RMMLOQ $BJ>KA 2BPMLKPB 2BDRI>QFLK #LIMIF>K@Bb

10.1 Owerview of Demand Resource Participation

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

0*- %JBODBK@V LO 00B %JBODBK@V ,L>A 2BPMLKPB BK>?IBP $BJ>KA 2BPLRO@BP QE>Q OBAR@E
IL>A AROFKD BJBODBK@V LO MOB BJBODBK@V @LKAFQFLKP QL OB@BFSB M>VJBKQ CLO QELPB ¢

\ $BJ>KA 2BPLRO@BP FK QEB %KBODV /KIV /IMQFLK LC %JBODBK@V ,L>A 2BPMLKPB >0OB ABCFK
>P $BJ>KA 2BPLRO@BP QE>Q OB@BFSB LKIV >K BKBODV M>VJBKQ CLO OBAR@QFLKP

\ $BJ>KA 2BPLRO@BP FK &RIl %JBODBK@V LO 00B %JBODBK@V ,L>A 2BPMLKPB >0OB ABCFKBA |
$BJ>KA 2BPLRO@BP QE>Q OB@BFSB ?LQE >K BKBODV M>VJIBKQ CLO OBAR@QFLKP >KA > @>
M>VJIBKQ

2BSFPFLK %CCB@QFSB $>QB 0*- ]
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\ $BJ>KA 2BPLRO@BP FK #>M>@FQV /KIV /MQFLK LC %JBODBK@V LO 00B %JBODBK@V ,L>A
2BPMLKPB >0OB ABCFKBA >P $BJ>KA 2BPLRO@BP QE>Q OB@BFSB LKIV > @>M>@FQV M>VJIBK(
OBAR@QFLK

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

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

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

%KBODV 3BQQIBJBKQP PE>II 7B IFJFQBA QL ABJ>KA OBAR@QFLKP QE>Q >0OB BUB@RQBA FK OBPA
2B>| QFJB >KA LO $>V >EB>A ,-0 LO >P AFPM>Q@EBA ?V 0*- >KA QE>Q >OB KLQ FIMIBJBKQBA >P

M>0Q LC KLOJ>I LMBO>QFLKP 2BAR@QFLKP QE>Q AL KLQ JBBQ QEBPB OBNRFOBJBKQP >0B KLQ
PBQQIBIBKQ %U>IMIBP LC FKBIFDF?IB PBQQIBJBKQP FK@IRAB ?RQ >OB KLQ IFJFQBA QL QEB CLI

\ 3BQQIBIBKQP ?>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>| QFJB :
>EB>A ,-0

\ #LKPB@RQFSB A>FIV PBQQIBJBKQP QE>Q >0OB QEB OBPRIQ LC > @E>KDB FK KLOJ>I ABJ>KA M
QE>Q >0OB PR?JFQQBA QL J>FKQ>FK > #RPQLJBO ">PBIFKB ,L>A a#'.b QE>Q KL ILKDBO OBCIB(
QEB OBIBS>KQ BKA RPB @RPQLJBOdP ABJ>KA

\ 3BQQIBJBKQP ?>PBA LK /K 3FQB 'BKBO>QLO A>Q> FC QEB /K 3FQB 'BKBO>QFLK FP KLQ PRMML
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>| @E>K
2BQTBBK JRIQFMIB BKA RPB @RPQLJBO PFQBP FK QEB 0*- CLLQMOFKQ BU@BMQ QE>Q PBQQ
2>PBA LK PR@E ABJ>KA OBAR@QFLK PE>II ?B >IILTBA FC QEB ABJ>KA OBAR@QFLK >IIBSF>QB
@LKDBPQFLK

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

0*- PE>II AFP>IILT PBQQIBJBKQP CLO ABJ>KA OBAR@QFLKP QE>Q AL KLQ JBBQ QEB OBNRFOBJBKC
CLOQE >?LSB )C QEB #30 @LKQFKRBP QL PR?JFQ PBQQIBJBKQP CLO ABJ>KA OBAR@QFLKP QE>Q
QEB OBNRFOBJBKQP PBQ CLOQE >?LSB QEBK 0* PE>Il PRPMBKA QEB #30dP %KBODV ->0OHBQ >@C
OBCBO QEB J>QQBO QL QEB &%2# /ICCF@B LC %KCLO@BJBKQ
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10.1.1 Economic Load Response Participant Review Process
0*- PE>Il OBSFBT QEB M>OQF@FM>QFLK LC > #30 %$# >KA LO ,3% FK QEB %KBODV ->OHBQ RKABO
CLIILTFKD @FO@RJIPQ>K@BP

\ 4EB #30P OBDFPQO>QFLKP >0OB AFPMRQBA JLOB QE>K LC QEB QFJB ?V QEB OBIBS>KQ %$#
3%

\ 4EB #30dP PBQQIBJBKQP >OB AFPMRQBA JLOB QE>K LC QEB QFJB ?V QEB OBIBS>KQ %$# LC
3%

\ 4EB #30dP PBQQIBJBKQP >0OB ABKFBA ?V 0*- JLOB QE>K LC QEB QFJB

0*- PE>Il E>SB QEFOQV  A>VP QL @LKAR@Q QEB OBNRFOBA OBSFBT 0*- J>V OBCBO QEB J>QQB(
0*- --5 >KA LO QEB &%2# /ICCF@B LC %KCLO@BJBKQ FC QEB OBSFBT FKAF@>QBP QEB OBIBS>KQ #
LO %$# LO ,3% FP BKD>DFKD FK >@QFSFQV QE>Q FP FK@LKPFPQBKQ TFQE QEB %@LKLIF@ ,L>A:
ORIBP

10.2 Demand Resoure Registration Requirements

#30P PE>Il OBDFPQBO $BJ>KA 2BPLRO@BP QE>Q @ELLPB QL M>0OQF@FM>QB FK QEB 0*- %KBODV
2BPBOSBP #>M>@FQV LO 2BDRI>QFLK ->OHBQ >@@LOAFKD QL QEB ORIBP >KA OBNRFOBJBKQP |
?BILT ! #30 FP OBNRFOBA QL E>SB BCCB@QFSB >DOBBJBKQ TFQE > @RPQLJIBO QL OBDFPQBO > Il

10.2.1 Registration combinations
/KB LO JLOB #30P J>V OBDFPQBO QEB P>JB IL@>QFLK %$# >@@LRKQ KRJ?BO QL LKB LO JLOB
OBDFPQO>QFLKP ?>PBA LK QEB CLIILTFKD @LKAFQFLKP

Emergency
. Emergency or Pre-
Economic . .
(Ener Economic Economic or Pre- Emergency Emergency
Scenario gy, (Energy Regulation Emergency | Full Energy
SR, SecR, : .
Only) Only Capacity (Capacity Only
Reg)
Only and
Energy)
#30 9BP L L L 9BP L
#30 9BP L L 9BP L 9BP
#30 9BP L L L L 9BP
#30 L L L 9BP L L
#30 L L 9BP L L .L
#30 L 9BP L L 9BP L
#30 L 9BP 9BP L L 9BP
#30 L L L 9BP L L

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



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

Emergency
: Emergency or Pre-
Economic : .
(Ener Economic Economic or Pre- Emergency Emergency
Scenario g9y, (Energy Regulation Emergency Full Energy
SR, SecR, : .
Only) Only Capacity (Capacity Only
Req)
Only and
Energy)
#30 L L 9BP L .L .L
#30 L 9BP L L L 9BP
#30 .L .L .L 9BP .L .L

%@LKLIF@ %KBODV 32 3B@2 2BD > OBDFPQO>QFLK QE>Q >IILTP M>0QF@FM>QFLK FK QEB B}
J>OHBQ >KA >K@FII>0V PBOSF@B J>OHBQ P FC @BOQFCFBA >KA >MMOLSBA ?V 0*-

%@LKLIF@ %KBODV /KIV " >K B@LKLIF@ OBDFPQO>QFLK QE>Q LKIV >IILTP M>0OQF@FM>QFLK FK
J>0OHBQ 4EFP FP KLOJ>1IV RPBA TEBK LKB B@LKLIF@ #30 E>P >K %@LKLIF@ 2BDRI>QFLK /KIV
OBDFPQO>QFLK >KA QEB PB@LKA B@LKLIF@ #30 E>P QEB %@LKLIF@ %KBODV /KIV OBDFPQO>(

%@LKLIF@ 2BDRI>QFLK /KIV * > OBDFPQO>QFLK QE>Q LKIV >IILTP M>OQF@FM>QFLK FK QEB 2BDR
J>OHBQ

%JBODBK@V #>M>@FQV /KIV * > OBDFPQO>QFLK QE>Q LKIV >IILTP M>OQF@FM>QFLK FK QEB #>M:
>P >K 20- LO &22 @>M>@FQV OBPLRO@B )C QEB OBDFPQO>QFLK FP AFPM>Q@EBA CLO BJBODBK
QEB OBPLRO@B ALBP KLQ OB@BFSB >K BKBODV M>VJBKQ /KIV OBPLRO@BP QE>Q OBIV LK /K 3FQ
'BKBO>QFLK QL CRICFII FQP IL>A OBAR@QFLK L?IFD>QFLKP >KA E>SB BKSFOLKJBKQ>I OBPQOF@C
>KA OBNRFOBA ?V >MMIF@>?IB IL@>I PQ>QB LO CBABO>I| I>T LOAFK>K@BP >KA OBDRI>QFLKP LK
@>K LMBO>QB PR@E QE>Q FQ FP LKIV MBOJFQQBA QL LMBO>QB FC 0*- FP FK BJBODBK@V @LKAF
OBDFPQBO >P >K %JBODBK@V #>M>@FQV /KIV OBPLRO@B

00B %JBODBK@V #>M>@FQV /KIV * > OBDFPQO>QFLK QE>Q LKIV >IILTP M>OQF@FM>QFLK FK QEB
J>OHBQ >P >K 20- LO &22 @>M>@FQV OBPLRO@B )C QEB OBDFPQO>QFLK FP AFPM>Q@EBA CLO C
%JBODBK@V @LKAFQFLKP QEB OBPLRO@B ALBP KLQ OB@BFSB >K BKBODV M>VJBKQ

%JBODBK@V &RIl #>M>@FQV >KA %KBODV " P>JB >P %JBODBK@V #>M>@FQV /KIV OBDFPQO>QFI
OB@BFSBP BJBODBK@V BKBODV @LIMBKP>QFLK TEBK AFPM>Q@EBA CLO BJBODBK@V @LKAFQ!
OBPLRO@BP QE>Q OBIV LK /K 3FQB 'BKBO>QFLK QL CRICFII FQP IL>A OBAR@QFLK L?IFD>QFLKP >k
BKSFOLKJBKQ>I OBPQOF@QFLKP LK TEBK FQ @>K LMBO>QB PR@E QE>Q FQ FP LKIV MBOJFQQBA
FP FK BJBODBK@V @LKAFQFLKP J>V OBDFPQBO >P >K %JBODBK@V &RIl OBPLRO@B

00B %JBODBK@V &RIlI #>M>@FQV >KA %KBODV " P>JB >P 00B %JBODBK@V #>M>@FQV /KIV
OBDFPQO>QFLK ?RQ OB@BFSBP BJBODBK@V BKBODV @LIJMBKP>QFLK TEBK AFPM>Q@EBA CLO (
LO BJBODBK@V @LKAFQFLKP

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



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

,L@>QFLKP QE>Q OBDFPQBO TFQE LKB #30 CLO %JBODBK@V &RIl LO 00B %JBODBK@V &RIl @>K C
TFQE > PB@LKA #30 LKIV CLO %@LKLIF@ 2BDRI>QFLK /KIV

L@>QFLKP QE>Q OBDFPQBO TFQE LKB #30 CLO %JBODBK@V #>M>@FQV /KIV LO 00B %JBODBK@\
IKIV @>K OBDFPQBO TFQE > PB@LKA #30 CLO

\ %@LKLIF@ %KBODV 32 3B@2 2BD LO
\ %@LKLIF@ %KBODV /KIV >KA LO
\ %@LKLIF@ 2BDRI>QFLK /KIV

,L@>QFLKP QE>Q OBDFPQBO TFQE LKB #30 CLO %JBODBK@V #>M>@FQV /KIV LO 00B %JBODBK@\
IKIV >KA TFQE > PB@LKA #30 CLO %@LKLJF@ 2BDRI>QFLK /KIV @>K >IPL OBDFPQBO TFQE > QEFC
CLO %@LKLIF@ %KBODV /KIV

I PFKDIB IL@>QFLK J>V LKIV OBDFPQBO >P BFQEBO > 00B %JBODBK@V LO >K %JBODBK@V OBPLR
$BIFSBOV 9B>0

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
>MMOLMOF>QB 0*- 4LLI TEF@E FABKQFCFBP QEB PMB@FCF@ IL@>QFLK P ?>PBA LK QEB RKF
>@@LRKQ KRJ?BO QE>Q TFIl M>OQF@FM>QB >KA QEBFO >PPL@F>QBA IL>A OBAR@QFLK @>
PE>II J>FKQ>FK QEB >@@RO>@V LC QEB OBDFPQO>QFLK FKCLOJ>QFLK MOLSFABA QL 0*- CL
ABJ>KA OBPLRO@B >KA B>@E QFJB QEB #30 OBDFPQBOP QEB IL@>QFLK LO BUQBKAP QEB Of
QEB #30 TFIl OBSFBT >l FKCLOJ>QFLK QL BKPROB FQ FP OB>PLK>?IV >@@RO>QB >KA RMA>Q
KB@BPP>0OV #30P PE>Il KLQ FK@IRAB #OFQF@>| .>QRO>I ">P )JKCO>PQOR@QROB IL@>QFLKP
OBDFPQO>QFLK /K > MBOFLAF@ ?>PFP 0*- J>V OBNRBPQ PRMMLOQFKD FKCLOJ>QFLK COLJ (
SBOFCV QE>Q QEB FKCLOJ>QFLK MOLSFABA ?V QEB #30 FP OB>PLK>?IV >@ @RO>QB

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

g "RPFKBPP 3BDJBKQ #30P PE>Il @I>PPFCV IL@>QFLKP >@@LOAFKD QL QEB IL@>QFLKdP
MROMLPB LO ?RPFKBPP RPB #30P PELRIA CFOPQ ABQBOJFKB FC QEB IL@>QFLKdP ?RPFI
C>IIP RKABO LKB LC QEB CLIILTFKD MOFJ>0V @>QBDLOFBP (LPMFQ>IP )KARPQOF>I
->KRC>@QROFKD -RIQFMIB $TBIIFKD 5KFQ /CCF@B "RFIAFKD 2BPFABKQF>I 2BQ>FI 3BOS
#LOOB@QFLK> &> @FIFQFBP $>Q> #BKQBO $>Q> #BKQBO TFQE #OVMQL -FKFKD LO 3@E
@>PBP TEBOB QEB IL@>QFLK ALBP KLQ CFQ FKQL LKB LC QEB MOFJ>0V @>QBDLOFBP Q
PBIB@Q COLJ LKB LC QEB CLIILTFKD @>QBDLOFBP 'DOF@RIQROB &LOBPQOV >KA &FPEI
40>KPMLOQ>QFLK #LJJIRKF@>QFLKP %IB@QOF@ '>P >KA 3>KFQ>0V 3BOSF@BP LO 3BC

g ->U ,L>A " #30P ?BPQ BPQFJ>QB LC >KKR>| MB>H IL>A

g ,L>A 2BAR@QFLK -BQELA >KA >PPL@F>QBA #>M>?FIFQV 4EB #30P PE>Il MOLSFAB CLO B>
IL@>QFLK QEB IL>A OBAR@QFLK JBQELA >KA QEB >PPL@F>QBA IL>A OBAR@QFLK HFILT:
@>M>?FIFQV ,L>A OBAR@QFLK JBQELAP FKAF@>QB QEB QVMB LC BIB@QOF@>| BNRFM.

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



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

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

f 10IRD ,L>A OBMOBPBKQP >K BIB@QOLKF@ ABSF@B QE>Q FP MIRDDBA FKQL > PL@H
FP KLQ >I0B>AV OBMOBPBKQBA ?V QEB JBQELAP ABP@OF?BA >?LSB %U>JMIBP LC C
,L>A FK@IRAB )4 OBOFMEBO>IP PR@E >P I>ODB @LJMRQBOP JLKFQLOP MOFKQBOF
OLRQBOP @LMFBOP >KA P@>KKBOP LO >MMIF>K@BP PR@E >P T>PEBOP AOVBOP L
AFPET>PEBOP

g 4EB #30 PE>Il MOLSFAB QEB IL>A OBAR@QFLK HFILT>QQ @>M>?FIFQV CLO B>@E JBQELA
OBMOBPBKQP > OB>PLK>?IB BPQFJ>QB LC QEB IL@>QFLKdP BUMB@QBA ELROIV BKBOD\
OBAR@QFLK >Q QEB OBQ>FI JBQBO QE>Q TFIl ?B MBOCLOJBA AROFKD > PVPQBJ BJBOD
TELIBP>IB BKBODV MOF@BP >0B EFDE >KA QEB OBPLRO@B M>0QF@FM>QBP FK QEB TEI
J>OHBQ 4EB IL>A OBAR@QFLK HFILT>QQ @>M>?FIFQV J>V ?B PFDKFCF@>KQIV AFCCBOE
@>M>@FQV @LJIFQIBKQ LO QEB B@LKLIF@ BKBODV LCCBOBA FKQL QEB TELIBP>IB J>C
A>FIV ?>PFP 4EB IL>A OBAR@QFLK @>M>?FIFQV PELRIA KLQ OBCIB@Q QEB BKQFOB IL>A
IL@>QFLK RKIBPP QEB IL@>QFLK BUMB@QP QL OBAR@B >II IL>A AROFKD > 0*- BJBODBK(
M>OQF @FM>QFKD FK QEB TELIBP>IB @>M>@FQV >KA LO BKBODV J>OHBQ )C 'BKBO>QFL
RPBA QL OBAR@B >IIl LC QEB IL>A >Q QEB IL@>QFLK >KA QEB IL@>QFLK TFIl OBAR@B IL>/
LQEBO IL>A OBAR@QFLK JBQELAP QEBK QEB 'BKBO>QFLK IL>A OBAR@QFLK @>M>?FIFQ\
OBCIB@Q QEB BUMB@QBA IL>A >CQBO QEB LQEBO IL>A OBAR@QFLK JBQELAP E>SB ?BB
4EFP >IILTP QEB PRJ LC B>@E IL>A OBAR@QFLK JBQELA @>M>?FIFQV ->U /RQMRQ QL OE
QEB QLQ>I IL>A OBAR@QFLK @>M>?FIFQV CLO QEB IL@>QFLK

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

f LK 2BQ>FI "4-'" #30P PE>Il FKAF@>QB FC QEB DBKBO>QLO FP RPBA QL PBOSB JRIQF)
OBQ>FI BIB@QOF@FQV @RPQLJBOP TFQE RPB LC > AFPQOF?RQFLK PVPQBJ 4EFP T
2B IL@>QBA FK > JRKF@FM>| BIB@QOF@ PVPQBJ LO BIB@QOF@ @LLMBO>QFSB

f ->U/RQMRQ " #30P PE>Il MOLSFAB 0*- TFQE QEB H7 LRQMRQ QE>Q QEB DBKBO>QLO ]
RPB CLO 0* $BJ>KA 2BPMLKPB IL>A OBAR@QFLK

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

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

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



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

'BKBO>QLO &RBI 4VMB ,L@>QFLKP QE>Q RPB DBKBO>QLOP FK TELIB LO FK M>0Q >|
IL>A OBAR@QFLK JBQELA PE>Il MOLSFAB 0* TFQE QEB MOFJ>OV CRBI QVMB RPBA C
B>@E DBKBO>QLO TEF@E FK@IRABP #L>I $FBPBI .>QRO>I">P /FI '>PLIFKB
+BOLPBKB 00OLM>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 MOF.
CRBI PLRO@B >P QEB /K 3FQB 'BKBO>QLO CRBI QVMB

'BKBO>QLO 6FKQ>DB 4EB VB>0 QEB DBKBO>QLO T>P ?RFIQ FK@IRABA LK K>JBMI>C
QEB BU>@Q VB>0O FP RKHKLTK QEB #30P PELRIA RPB > OB>PLK>?IB BPQFJ>QB

'BKBO>QLO 2BQOLCFQ 9B>0 )C QEB DBKBO>QLO T>P OBQOLCFQQBA CLO MLIIRQFLI
BNRFMJBKQ MIB>PB FK@IRAB QEB VB>0 LC QEB OBQOLCFQ LO > OB>PLK>?IB BPQFJ
VB>0 FC QEB PMB@FCF@ VB>0 FP KLQ >S>FI>?IB

>IBMI>QB #>M>@FQV -7 O>QBA @>M>@FQV CLO QEB DBKBO>QLO

0BOJFQ 3Q>QRP 4EB @ROOBKQ PQ>QRP LC BKSFOLKJBKQ>I MBOJFQP CLO QEB DB
TEBOB

\ IS>FI>?IB FKAF@>QBP QE>Q QEB #30 OBMOBPBKQP QL 0*- QE>Q QEB BKA RPB
@RPQLJBO DBKBO>QLO E>P >l QEB ,L@>| 3Q>QB >KA &BABO>I MBOJFQP OBNRI
LMBO>QB FK QEB 0*- ->OHBQ >P > ABJ>KA OBPMLKPB OBPLRO@B 5KIBPP KLQFC
LQEBOTFPB 0* PE>Il ABBJ PR@E OBMOBPBKQ>QFLK >MMIFBP QL B>@E QFJB QI
/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 @LKPFPQBKC
>Il SMMIF@>?IB MBOJFQP

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

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

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

g a%JBODBK@V /KIVD K a%JBODBK@V /KIVb MBOJFQ QVMB FKAF@>QBP QE>Q QEB /K 3FQ
'BKBO>QLO E>P QEB ,L@>! 3Q>QB >KA &BABO>I MBOJFQP OBNRFOBA QL LMBO>QB FK QE
->OHBQ >P > ABJ>KA OBPMLKPB OBPLRO@B AROFKD DOFA BJBODBK@V @LKAFQFLKP 4F
FKAF@>QBP QE>Q PR@E IL@>QFLKP J>V NR>IFCV >P >K %JBODBK@V OBPLRO@B FKPQE
> 00B %JBODBK@V OBPLRO@B

2BSFPFLK

%CCB@QFSB $>QB 0*- ]



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

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

\ )KQBO@LKKB@QFLK 4VMB " 4EB #30 TFIl FKAF@>QB FC QEB DBKBO>QLO FP FKQBO@LKKB@QG
FKGB@QFLKP LKQL QEB QO>KPJFPPFLK >KA AFPQOF?RQFLK PVPQBJ 4EB #30 TFIl ABPFDK>Q
aKLKBb a)3!b a7-0'b a.%-b a0520! 1&b LO LQEBO @>QBDLOV >P KB@BPP>0V )C )3!

7-0! LO 0520! 1& QEBK QEB #30 TFII >IPL MOLSFAB QEB >MMOLMOF>QB 0*- OBCBOBK@B QL QE|
DBKBO>QLO >KA QEB >PPL@F>QBA >JLRKQ LC FKGB@QFLK OFDEQP

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

g ->U/RQMRQ " #30P PE>Il MOLSFAB 0* TFQE QEB HFILT>QQ LRQMRQ QE>Q QEB ?>QQBOV
CLO 0*- $BJ>KA 2BPMLKPB IL>A OBAR@QFLK

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

g 6FKQ>DB " #30P PE>Il MOLSFAB 0*- TFQE QEB VB>0 QEB ?>QQBOV T>P J>KRC>@QROBA

g #EBJFPQOV " #30P PE>Il FKAF@>QB QEB QVMB LC ?>QQBOV QB@EKLILDV #EBJFPQOV QV
FQEFRJ)LK ,FQEFRJ!FO ,FQEFRJ-BQ>l ,FQEFRJ 3RICRO ,B>A !@FA :FK@ )LK 3LAFRJ
)LK 3LAFRJ -BQ>| (>IFAB ->DKBPFRJ)LK ->DKBPFRJ ,FQEFRJ (V?0FA FK@

->KD>KBPB /UFAB 6>K>AFRJ 2BALU &ILT :FK@ OLIVFLAFAB &ILT >KA /OD>KF@
INRBLRP &ILT

g 4VMB " #30P PE>Il FKAF@>QB QEB FKPQ>II>QFLK PBQRM CLO QEB ?>QQBOV 4VMBP >OB
6BEF@IB 06 PVPQBJ >KA 3Q>KA >ILKB

\ %@LKLIF@ OBDFPQO>QFLKP JRPQ E>SB QEB P>JB %$# ,3% 40>KPJFPPFLK WLKB >KA 0OF@!
MLFKQ TEBOB B>@E IL@>QFLK FP ABCFKBA >P > RKFNRB %$# >@@LRKQ KRJ?BO >KA J>V ?B
FK@IRABA LK QEB OBDFPQO>QFLK PR?GB@Q QL >DDOBD>QFLK ORIBP FK QEFP ->KR>| %JBO
OBDFPQO>QFLKP %@LKLIF@ 2BDRI>QFLK /KIV OBDFPQO>QFLKP >KA %@LKLIJF@ OBDFPQO:
2BPFABKQF>I @RPQLJIBOP QE>Q AL KLQ M>OQF@FM>QB FK QEB $>V >EB>A ->OHBQ JRPQ E>S
%$# >KA 40>KPJFPPFLK WLKB

\ )C QEB #30 E>P >K %@LKLIF@ 2BDRI>QFLK /KIV OBDFPQO>QFLK QEBK QEB %@LKLIJF@ OBDFF
TFII LKIV >IILT P>JB IL@>QFLK P QL M>OQF@FM>QB FK QEB %KBODV ->0HBQ a%@LKLIF@ %!
IKIV b FK @E>0Q >?LSB >KA QEBV TFIl KLQ ?B MBOJFQQBA QL M>OQF@FM>QB FK QEB 32 LO 3
J>OHBQ

\ )C QEB #30 E>P >K %@LKLIJF@ OBDFPQO>QFLK TFQE >KV @BOQFCFBA K@FII>0V 3BOSF@B :
2BD QEBK QEB %@LKLIJF@ 2BDRI>QFLK /KIV OBDFPQO>QFLK J>V KLQ ?B PR?JFQQBA

\ %@LKLIF@ 2BDRI>QFLK /KIV #30P JRPQ ?B >?I1B QL J>K>DB OBDRI>QFLK CLO QEB IL@>QFLK
TEBQEBO LO KLQ QEB IL@>QFLK E>P ?BBK @>11BA QL MOLSFAB @>M>@FQV AROFKD >K BJBO
MOB BJBODBK@V PFQR>QFLK LO FP MOLSFAFKD > IL>A OBAR@QFLK >P >K B@QLKLJF@ OBPLR
BKBODV J>0OHBQ

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



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

\ $BJ>KA 2BPLRO@BP J>V ?B OBDFPQBOBA PFJRIQ>KBLRPIV >P %@LKLJF@ ,L>A 2BPMLKPB
2BPLRO@BP >KA %JBODBK@V LO 00B %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>Il MOLSFAB 0*- TFQE QEB OBDFPQO>QFLK FKCLOJ>QFLK LC QEB OBPLRO@B 2
J>V LKIV ?B PR?JFQQBA TEBK QEBOB FP >K BCCB@QFSB @LKQO>@Q TFQE QEB @RPQLJBO C
>KA MOLAR@Q LK QEB OBDFPQO>QFLK #30P PE>Il @EB@H QEBFO OB@LOAP QL BKPROB QEI
BCCB@QFSB @LKQO>@Q QL PRMMLOQ QEB OBDFPQO>QFLK >KA @LKQ>@Q QEB @RPQLJBO
?BCLOB QEBV PR?JFQ QEB OBDFPQO>QFLK 0*- QOB>QP QEB PTFQ@EFKD >P > KBT OBDFPQO
@ROOBKQ OBDFPQO>QFLK FP > CRIl %JBODBK@V LO CRIl 00B %JBODBK@V OBDFPQO>QFLK
9B>0 E>P ?BDRK QEB KBT OBDFPQO>QFLK FP ABKFBA "LQE KBT >KA @ROOBKQ #30P >0B KL
0*- LC QEB PTFQ@E >KA >OB DFSBK ?RPFKBPP A>VP QL >CCFOJ QEBV E>SB > S>IFA @LKQO>
QEB BKA RPB @RPQLJBO CLO QEB QBOJ >KA MOLAR@Q >P FK@IRABA LK QEBFO OBDFPQO>Q
0*- QEOLRDE QEB >MMOLMOF>QB PVPQBJ QE>Q QEB @RPQLJBO E>P >CCFOJBA QEB @LKQO:
?RPFKBPP A>VP FC LKIV LKB #30 E>P >CCFOJBA QEBFO OBDFPQO>QFLK FK QEB >MMOLMOF>
PVPQBJ QE>Q #30dP OBDFPQO>QFLK @LKQFKRBP >KA QEB LQEBO OBDFPQO>QFLK FP QBOJI
>P MLPPF?IB )C ?LQE #30P E>SB >CCFOJBA QEBFO OBDFPQO>QFLK ?LQE OBDFPQO>QFLKP >
>P PLLK >P MLPPF?IB )K LOABO QL >@@LJILA>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 MOBSI
OBDFPQO>QFLK FP QBOJFK>QBA LO ABBJBA QBOJFK>QBA ?V 0*- 4EB MOBSFLRP OBDFPQO>C
OBJ>FK >@QFSB CLO QEB PLIB MROMLPB LC PBQQIBJBKQ LC IL>A OBAR@QFLKP QE>Q L@@R
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 >l SMMIF@>?IB BKSFOLKJBKQ>I >KA RPB MBOJFQP CLO (
QELPB DBKBO>QLOP ?V PR?JFQQFKD > OBDFPQO>QFLK #LKQFKRFKD M>0OQF@FM>QFLK FP /
@LKQFKRFKD OBMOBPBKQ>QFLK ?V QEB LTKBO QE>Q B>@E QFJB FQP /K 3FQB 'BKBO>QLO FF
@LIMIFBP TFQE >Il SMMIF@>?IB MBOJFQP FK@IRAFKD >KV BJFPPFLKP ORK QFJB IFJFQ LO LC
@LKPQO>FKQ LK MI>KQ LMBO>QFLKP QE>Q J>V ?B FIMLPBA ?V PR@E MBOJFQP

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

g )KCLOJ 0*- QE>Q QEB /K 3FQB 'BKBO>QLO TFIl M>OQF@FM>QB >P $2 QL LCCPBQ IL>A QEO
BUFPQFKD $2 J>OHBQ ORIBP >KA M>0QF@FM>QB >P > DBKBO>QFLK OBPLRO@B TFQE FK
ABCFKBA ?V DBKBO>QFLK J>OHBQ ORIBP

g )KPQ>Il >KA J>FKQ>FK QBIBJBQOV >Q QEB MLFKQ LC FKQBO@LKKB@QFLK >KA QEB /K 3F(
'BKBO>QLO >P LRQIFKBA FK 0* ->KR> $ 'BKBO>QLO /MBO>QFLK>| 2BNRFOBJBKQP

g 2BNRBPQ #', OBSFBT FC QEB DBKBO>QLO TFIl M>OQF@FM>QB >P >K %@LKLIF@ $2 OBPL
QEB BKBODV J>OHBQ 4EFP FP QL BKPROB QEB IL>A OBAR@QFLKP COLJ QEB /K 3FQB 'BK
@>K ?B NR>KQFCFBA PBM>0>QBIV COLJ DBKBO>QLO FKGB@QFLKP LKQL QEB DOFA ,L>/
ALKB FK LOABO QL FKGB@Q MLTBO LKQL QEB DOFA >0OB @LKPFABOBA M>0Q LC KLOJ>I L
>KA QEBOBCLOB KLQ BIFDF?IB CLO %@LKLIF@ $2 PBQQIBIBKQP

g ->K>DB QEB $2 LCCBOP QL OBAR@B IL>A >KA LO 'BKBO>QFLK LCCBOP QL FKGB@Q MLTBC
TELIBP>IB J>OHBQP ?>PBA LK QEB >@QR>| DBKBO>QLO @>M>?FIFQV #30P TFIl J>HB PRO
QEB QLQ>I LCCBO >JLRKQ CLO QEB JLABIIBA OBPLRO@BP TFIl KLQ BU@BBA QEB @>M>?F

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



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

\

\

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

| #30 PE>II KLQ PR?JFQ > OBNRBPQ QL ?B >K %JBODBK@V OBPLRO@B FKPQB>A LC 00B
%JBODBK@V RKIBPP FQ E>P ALKB FQP ARB AFIFDBK@B QL @LKCFOJ QE>Q QEB $BJ>KA 2BPL
JBBQP QEB OBNRFOBJBKQP >KA E>P L?Q>FKBA COLJ QEB BKA RPB @RPQLJBO AL@RJIBKQ>Q
PRMMLOQFKD QEB BU@BMQFLK OBNRBPQ 4EB #30 PE>Il MOLSFAB 0* TFQE > @LMV LC PR@E
PRMMLOQFKD AL@RJIBKQ>QFLK TFQEFK QEOBB  ?RPFKBPP A>VP LC > OBNRBPQ QEBOBCLC
MOLSFAB PR@E PRMMLOQFKD AL@RJBKQ>QFLK ?V QEB AB>AIFKB PE>Il OBPRIQ FK QEB $BJ>
2BPLRO@B ?BFKD @I>PPFCFBA >P > 00B %JBODBK@V OBPLRO@B

%JBODBK@V >KA 00B %JBODBK@V OBPLRO@B LCCBO MOF@B J>V KLQ BU@BBA QEB CLIILTF

g JFKRQB IB>A QFJB -7E MIRP QEB >MMIF@>?1B 0OFJ>0V 2BPBOSB 0BK>IQV
&>@QLO COLJ QEB CFOPQ PQBM LC QEB ABJ>KA @ROSB JFKRP

g 'MMOLSBA JFKRQB IB>AQFJB  -7E MIRP QEB >MMIF@>?IB 00FJ>0V 2BPBOSB
0BK>IQV &>@QLO COLJ QEB CFOPQ PQBM LC QEB ABJ>KA @ROSB AFSFABA ?V

g 'MMOLSBA JFKRQB IB>A QFJB -7TE

g 0IB>PB OBCBO QL 3B@QFLK LC QEFP ->KR>I CLO QEB ?RPFKBPP ORIBP OBD>OAFKD TEI
%JBODBK@YV LO 00B %JBODBK@V OBPLRO@BP >0OB BIFDF?IB QL PBQ ,-0

10.2.2.1 Dispatch Groups

\

%@LKLIF@ $BJ>KA 2BPLRO@B OBDFPQO>QFLKP J>V ?B >PPL@F>QBA TFQE > AFPM>Q@E DO
AFPM>Q@E DOLRM TFII >IILT QEB #30 QL E>SB LKB 2B>| QFJB LO $>V >EB>A %KBODV ->0OHBQ ?
CLO QEB BKQFOB AFPM>Q@E DOLRM

4EB AFPM>Q@E DOLRM JRPQ E>SB OBDFPQO>QFLKP TFQE QEB P>JB 40>KPJFPPFLK :LKB >KA
J>OHBQ MOF@FKD MLFKQ

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

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

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

2BDFPQO>QFLKP QE>Q @IB>0 FK QEB $>V >EB>A ->0OHBQ >0B KLQ >IILTBA QL ?B >PPFDKBA Q
AFPM>Q@E DOLRM LK P>JB A>V FQ @IB>0OBA FK $>V >EB>A ->OHBQ )C QEB #30 ALBP QOV QL :
QEB OBDFPQO>QFLK QL > AFPM>Q@E DOLRM LK PR@E A>V QEBK 0*- TFIl OBJLSB QEB OBDFP!
QEB AFPM>Q@E DOLRM ?B@>RPB QEFP J>V @OB>QB > @LKCIF@Q ?BQTBBK QEB PFKDIB OBL
@IB>0OBA FK QEB $>V >EB>A ->OHBQ >KA QEB AFPM>Q@E DOLRM QE>Q J>V ?B AFPM>Q@EBA
2B>| 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>(
TEBK ?FA FK QEB $>V >EB>A LO 2B>| QFJB %KBODV ->0OHBQ QEOLRDE QEB >MMOLMOF>QB 0*-
PVPQBJ

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



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

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
#RPQLJBO 5P>DB )KCLOJ>QFLK 'RQELOFW>QFLK CLOJ E>P ?BBK ABSBILMBA

Customer Usage Information Authorization

for PJM Load Response Programs (OAuthorizationO)

s ———— = QEB BKA RPB @RPQLJBO a#RPQLJBOb EBOB?V >RQELOFWBP
=========== == >KA ==== ==== FQP BIB@QOF@ AFPQOF?RQFLK @LJM>KV FBP
a%$#Pb QL OBIB>PB FQP BIB@QOF@ RP>DB FKCLOJ>QFLK FK@IRAFKD ELROIV LO PR? ELROIV R
H7E H7 %$# ILPP C>@QLOP >KA MB>H IL>A @LKQOF?RQFLK >PPFDKJBKQP CLO QEB @ROOBKQ A
VB>0 >KA QEB RM@LJFKD ABIFSBOV VB>0 FC HKLTK QL ==== ===== QEB @ROQ>FI PBOS
MOLSFABO a#30b TEF@E E>P ?BBK LO J>V ?B OBQ>FKBA ?V #RPQLJBO QL >@Q LK FQP ?BE>IC FK
0*- ,L>A 2BPMLKPB 00LDO>JP #RPQLJBOdP %$#P >KA BKA RPB PFQBP >0B FABKQFCFBA LK
IQQ>@EJBKQ! >KA! EBOBQL TEF@E >OB FK@LOMLO>QBA EBOBFK ?V OBCBOBK@B

#RPQLJIBOdP @LKQ>@Q FKCLOJ>QFLK CLO MROMLPBP LC FQP M>0QF@FM>QFLK FK QEB 0*- ,L>/
0OLDO>JP FP >P CLIILTP

#RPQLJBO .>JB ========== ===== —=========

#LKQ>@Q OBOPLK ====== ===== ========= ==

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

#FQV 3Q>QB :FM #LAB

4BIBMELKB .RJ?BO ===== —==== —====

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

#LKQ>@Q O0BOPLKdP %J>FI !AAOBPP = ===== ==========

#RPQLJBO EBOB?V >ASFPBP #30 QE>Q FQ ABBJP QEB FKCLOJ>QFLK L?Q>FKBA MROPR>KQ QL QF
IRQELOFW>QFLK QL ?B @LKCFABKQF>| >KA QEBOBCLOB OBNRBPQP QE>Q PR@E FKCLOJ>QFLK Kl
>KV QEFOA M>0QV BU@BMQ >P OBNRFOBA QL M>0OQF@FM>QB FK QEB 0*- ,L>A 2BPMLKPB 00OLDO:

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



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

4EFP IRQELOFW>QFLK PE>Il QBOJFK>QB >P CLIILTP J>OH /.% LC QEB LMQFLKP ?BILT

==== 4EFP |IRQELOFW>QFLK PE>Il 7B MBOMBQR>| >KA PE>Il KLQ QBOJFK>QB RKIBPP TOFQQBK KLQ
MOLSFABA QL #30 >Q IB>PQ ==== A>VP FK >AS>K@B

==== 4EFP IRQELOFW>QFLK PE>Il >RQLIJ>QF@>IIV QBOJFK>QB LK ====== === TFQE K
CROQEBO KLQF@B QL #30 ?BFKD OBNRFOBA

) RKABOPQ>KA QE>Q QBOJFK>QFLK LC QEFP IRQELOFW>QFLK TFIl KLQ >CCB@Q >KV >@QFLK QF
OBIF>K@B LK QEFP IRQELOFW>QFLK ?BCLOB FQ >RQLIJ>QF@>IIV QBOJFK>QBA LO ?BCLOB #30 OB
#RPQLJBOJP TOFQQBK KLQF@B LC QBOJFK>QFLK

4EB RKABOPFDKBA >CCFOJP QE>Q QEBV E>SB >RQELOFQV QL BUB@RQB QEFP IRQELOFW>QFL}
#RPQLJBO

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

#RPQLJBO ==== —====

"V = = = = = =

0OFKQ .>JB

3FDK>QROB

$>QB

1441#(-%.4

)34 1& 3)A%3 &/2 T(#( %o$# ========== — (3
154(/2):14)/. 41 02/6)$% %, %#42)# 531'% ). &l2- 14)/. 4] #30

@@LRKQ .RJ?BO P
3BOSF@B !AAOBPP

@@LRKQ .RJ?BO P

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



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

3BOSF@B !AAOBPP
I@@LRKQ .RJ?BO P
3BOSF@B !AAOBPP
/@@LRKQ .RJ?BO P

3BOSF@B !AAOBPP

10.2.3 PJM Activities
4EB CLIILTFKD ?RPFKBPP ORIBP >MMIV QL 0*- >@QFSFQFBP

\ 0% TFIl >P KB@BPP>0OV MOLMLPB LO ABQBOJFKB >K >IQBOK>QFSB #", @>I@RI>QFLK QLDBQE
PRMMLOQFKD >K>IVPFP 4EB MOL@BPP CLO ABQBOJFKFKD >K >IQBOK>QFSB #", FP PBQ CLOC

\ 0* TFIl @LKCFOJ TFQE QEB >MMOLMOF>QB ,3% >KA %$# TEBQEBO QEB IL>A OBAR@QFLK FP F
LQEBO @LKQO>@QR>I L?2IFD>QFLKP 4EB %$# >KA ,3% E>SB QBK  ?RPFKBPP A>VP QL OBPMI
0*- >PPRJBP >@@BMQ>K@B

\ /QEBO @LKQO>@QR>| L?IFD>QFLKP J>V KLQ MOB@IRAB M>0OQF@FM>QFLK ?RQ J>V OBNRFO
@LKPFABO>QFLK ?V 0*- PR@E QE>Q >MMOLMOF>QB PBQQIBIBKQP >OB J>AB TFQEFK QEB @L
QEB BUFPQFKD @LKQO>@Q

\ 0*- TFIl FKCLOJ QEB #30 %%$# >KA ,3% LC QEB ABJ>KA OBPLRO@BdP >@@BMQ>K@B FKQL QEB
MOLDO>J >P >MMOLMOF>QB

\ 0* TFIl @OB>QB ,3% KBD>QFSB $%# ?FAP CLO $2 QE>Q @IB>OP FK QEB $>V >EB>A ->OHBQ CL(
AFPM>Q@E DOLRM ?>PBA LK QEB OBDFPQO>QFLK $2 IL>A OBAR@QFLK @>M>?FIFQV 0*- TFII (
KBD>QFSB $%# ?FAP CLO > $2 QE>Q @IB>OP FK $>V >EB>A ->OHBQ CLO OBDFPQO>QFLKP ?>P
>JLRKQ QE>Q @IB>0BA FK $>V >EB>A ->OHBQ ! KBD>QFSB $%# ?FA FP QEB P>JB >P >K LCCBO
PBII TEF@E FP ALKB QL JFKFJFWB QEB FIM>@Q LC QEB IL>A OBAR@QFLK LK QEB ,3%dP $>V >
%KBODV ->OHBQ MLPFQFLK

10.2.4 Electric Distribution Company (OEDCO) and Load Serving Entity (OLSEO)

Activities

%$#P E>SB QBK  ?RPFKBPP A>VP QL OBSFBT >l OBDFPQO>QFLKP >KA SBOFCV QEB %$# >@@LR
KRJ?BO :LKB 0OF@FKD MLFKQ ,FKB ILPPBP BUFPQBK@B LC %$# FKQBOS>| JBQBO FC >MMIF@>?
>@@RO>@V LC 0B>H ,L>A #LKQOF?RQFLK 0,# >KA TEBQEBO LO KLQ QEB @RPQLJBO J>V LO J>V k
M>OQF@FM>QB ?>PBA LK QEB 2BIBS>KQ %IB@QOF@ 2BQ>FI 2BDRI>QLOV 'RQELOFQV LOABOP LC
OBPLIRQFLKP )C QEB FKCLOJ>QFLK MOLSFABA ?V QEB #30 FP FK@LOOB@Q QEB %$# J>V ABKV QE
OBDFPQO>QFLK /K@B QEB OBDFPQO>QFLK FP ABKFBA QEB #30 J>V @LOOB@Q QEB FK>@ @RO>(
>KA OBPR?JFQ QEB OBDFPQO>QFLK LKIV QL QEB %$# >P >MMOLMOF>QB

3%P E>SB QBK  ?RPFKBPP A>VP QL OBSFBT OBDFPQO>QFLKP BU@BMQ 00B %JBODBK@V >KA
%JBODBK@V OBDFPQO>QFLKP >KA %@LKLIF@ 2BDRI>QFLK /KIV OBDFPQO>QFLKP >KA SBOFCV T
QEB @RPQLJBO J>V LO J>V KLQ M>OQF@FM>QB ?>PBA LK QEB 2BIBS>KQ %IB@QOF@ 2BQ>FI 2BDF

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
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IRQELOFQV LOABOP LOAFK>K@BP LO OBPLIRQFLKP ,3%P TFIl >IPL OBSFBT QEB OBDFPQO>QFLK
QEB IL>A OBAR@QFLKP CLO QEB IL@>QFLK P >0B PR?GB@Q QL >K ,3% @LKQO>@QR>| L?IFD>QFL
FKCLOJ>QFLK MOLSFABA ?V QEB #30 FP FK@LOOB@Q QEB ,3% J>V ABKV QEB OBDFPQO>QFLK /K
OBDFPQO>QFLK FP ABKFBA QEB #30 J>V @LOOB@Q QEB FK>@@RO>QB FKCLOJ>QFLK >KA OBPR'
OBDFPQO>QFLK LKIV QL QEB ,3% >P >MMOLMOF>QB

10.2.5 CBL Certification Process
N %@LKLIF@ OBDFPQO>QFLKP BU@BMQ %@LKLIJF@ 2BDRI>QFLK /KIV OBDFPQO>QFLKP PELRIA
QEB #", @BOQFCF@>QFLK MOL@BPP QL BKPROB QE>Q QEB #", RPBA QL MOBAF@Q QEB @RPQLJB
QEBOBCLOB ABQBOJFKB QEB NR>KQFQV LC B>@E ELROIV IL>A OBAR@QFLK FP OB>PLK>?IV >@(
?F>PBA !ll OBDFPQO>QFLKP PELRIA RPB > #", TFQE > 2BI>QFSB 2LLQ -B>K 3NR>0B %0OO0LO 22-3% |}
DOB>QBO QE>K RKIBPP LQEBOTFPB >MMOLSBA ?V 0*- 2BDFPQO>QFLKP TFQE > 22-3% DOB>QBC
?>PBA LK ELROIV IL>A A>Q> MOLSFABA FK QEB OBDFPQO>QFLK MOL@BPP >0OB @LKPFABOBA S>
@RPQLJIBOP

#', @BOQFCF@>QFLK FP MBOCLOJBA ?V QEB #30 MOFLO QL OBDFPQO>QFLK PR?JFPPFLK #30P PE
@>I@RI>QB >K 22-3% CLO QEB PQ>KA>OA #", ABCFKBA FK QEB 4>0FCC K >IQBOK>QFSB #", J>V 7B
OBNRBPQBA FC QEB >IQBOK>QFSB #", FP JLOB >@@R0O>QB QE>K QEB PQ>KA>0A #", >KA E>P >K 22
IBPP QE>K LO BNR>I QL

4EB 22-3% FP ?>PBA LK PFUQV  JLPQ OB@BKQ A>VP LC @LKQFKRLRP ELROIV IL>A A>Q> TEBOB G
JLPQ @ROOBKQ IL>A A>Q> PELRIA ?B PFUQV  A>VP LO IBPP QE>K QEB A>QB QEB 22-3% FP @>1@
RKIBPP LQEBOTFPB >MMOLSBA ?V 0*-

0*- >KA QEB #30 PE>Il E>SB QEFOQV  A>VP COLJ QEB A>V QEB >IQBOK>QFSB #"', MOLMLP>| FP
OB@BFSBA ?V QEB LQEBO M>0QV QL >DOBB LK > MOLMLPBA >IQBOK>QFSB #*, @>I@RI>QFLK )C G
>DOBB LK >K >IQBOK>QFSB #", @>|@RI>QFLK QEBK QEB >DOBBA RMLK #"', @>I@RI>QFLK PE>I| ?B I
COLJ QEB A>QB LC QEB OBDFPQO>QFLK

)C 0*- >KA QEB #30 AL KLQ >DOBB LK >K >IQBOK>QFSB #", @>I@RI>QFLK TFQEFK QEFOQV  A>VP (
0*- PE>Il ABQBOJFKB QEB #", @>|@RI>QFLK TFQEFK QTBKQV  A>VP LC QEB BUMFO>QFLK LC QEB
QEFOQV  A>V MBOFLA 4EB #', BPQ>?IFPEBA ?V 0* PE>Il ?B ?FKAFKD LK QEB M>OQFBP RKIBPP

>DOBBJBKQ LK >K >IQBOK>QFSB #", FP OB>@EBA ?BCLOB QEB BKA LC QEB QTBKQV  A>V MBOFL/

4EB MOL@BPP CLO ABQBOJFKFKD QEB >MMOLMOF>QB #", PE>II KLQ ABI>V QEB OBDFPQO>QFLK N
QEB >IQBOK>QFSB #", BPQ>?IFPEBA PE>Il ?B RPBA CLO >Il >SMMIF@>?I1B BKBODV PBQQIBJBKQP

0*- PE>Il MBOFLAF@>11V MR?IFPE EBOBFK >IQBOK>QFSB #", @>I@RI>QFLKP BPQ>?IFPEBA QEOLRD!
MOL@BPP

4EB 22-3% @>I@RI>QFLK FP MBOCLOJBA >P CLIILTP RKIBPP LQEBOTFPB >MMOLSBA ?V 0*-

\ 4L MBOCLOJ QEB 22-3% @>I@RI>QFLK A>FIV #', @>I@RI>QFLKP >0B CFOPQ MBOCLOJBA CLO
JBQELA RPFKD ELROP BKAFKD QEOLRDE ELROP BKAFKD RKIBPP LQEBOTFPB >MMOLSBA ?'

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



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

0*- >P QEB PFJRI>QBA BSBKQ ELROP CLO B>@E LC QEB PFUQV  KLK BSBKQ A>VP >@@LOAF
QEB #", JBQELA ORIBP

\ |@QR>I (LROIV BOOLOP >0B @>I@RI>QBA ?V PR?QO>@QFKD QEB #", ELROIV IL>A COLJ QEB >(
ELROIV IL>A CLO B>@E LC QEB PFJRI>QBA BSBKQ ELROP LC QEB KLK BSBKQ A>V

\ 4EB -B>K 3NR>OBA %0O0OLO -3% FP @>I@RI>QBA ?V PRJJFKD QEB PNR>OBA >@QR>| ELROIV B
>KA AFSFAFKD ?V QEB KRJ?BO LC PFJIRI>QBA BSBKQ ELROP

\ 4EBISBO>DB !@QR>I (LROIV ,L>A !I(, FP QEB >SBO>DB LC QEB >@QR>| ELROIV IL>A CLO B>@E
LC QEB PFJRI>QBA BSBKQ ELROP

\ 4EB 22-3% FP @>I@RI>QBA ?V Q>HFKD QEB PNR>OB OLLQ LC QEB -3% QEBK AFSFAB QE>Q NR
QEB !,

10.3 Economic DR Enegy Market Participation

1R>IFCFBA #30P J>V LCCBO QEB IL>A OBAR@QFLKP LC ABJ>KA OBPLRO@BP FKQL QEB $>V >EB>A
2B>| QFJB %KBODV ->0HBQ MROPR>KQ QL QEB 0*- ->KR>IP ->OHBQP '>QBT>V 5PBO 'RFAB >KA QEF
CLIILTFKD ORIBP >KA OBNRFOBJBKQP

#30P QE>Q TLRIA IFHB QL M>OQF@FM>QB FK QEB %KBODV ->0OHBQ PE>Il PR?JFQ > ?FA CLO B>@E
2BPLRO@B OBDFPQO>QFLK LO AFPM>Q@E DOLRM TEF@E FK@IRABP

\ 40>KPJFPPFLK WLKB >KA MOF@FKD MLFKQ ?>PBA LK TEBOB QEB $BJ>KA 2BPLRO@B FP IL@>
QEB >PPL@F>QBA MOF@FKD MLFKQ RPBA QL PBQQIB QEB IL>A FK QEB OBQ>FI J>OHBQ >KA L
0*-

\ $BJ>KA 2BPLRO@B J>OHBQ QVMB TEF@E ABQBOJFKBP ELT QEB ?FA FP RQFIFWBA ?V QEB %K
->OHBQ

g $>V >EB>A ->OHBQ " )C >K ELRO @IB>OP FK QEB $>V >EB>A ->OHBQ QEBK QEB $BJ>KA
2BPLRO@B PELRIA OBPMLKA TFQE >PPL@F>QBA -7 0*- ALBP KLQ AFPM>Q@E FK 2B>| QFJ
CLO ELROP QE>Q @IB>0 FK $>V >EB>A ->OHBQ

g 2B>I QFJB ->OHBQ ">I>K@FKD " 4EB $BJ>KA 2BPLRO@B PELRIA CLIILT QEB 2B>| QFJB
AFPM>Q@E PFDK>I CLO QEB -7 QE>Q E>SB ?BBK AFPM>Q@EBA

g IILQE
f )C PMB@FCF@ ELRO @IB>OP FK $>V >EB>A ->OHBQ QEBK QEB $BJ>KA 2BPLRO@B PE
OBPMLKA TFQE >PPL@F>QBA -7 0*- ALBP KLQ AFPM>Q@E FK QEB 2B>| QFJB J>OHBQ
ELROP QE>Q @IB>0 FK QEB $>V >EB>A ->OHBQ

f )C>K ELRO ALBP KLQ @IB>0 FK $>V >EB>A ->OHBQ QEBK QEB ELRO FP BIFDF?IB QL ?
AFPM>Q@EBA FK QEB 2B>| QFJB ->OHBQ

\ (LROIV )K@OBJBKQ>| /CCBO @ROSB JFKFJRJ FK@OBJBKQP LC -7 J>V OBMOBPBKQ RM QL Q

@LJI?FK>QFLKP LC -7 IL>A OBAR@QFLK >KA LCCBO MOF@B 4EFP ABQBOJFKBP QEB MOF@t

FKQL QEB $>V >EB>A ->OHBQ CLO OBPMB@QFSB -7 >JLRKQ FK B>@E ELRO >KA QEB MOF@B L
CLO AFPM>Q@E FK QEB 2B>| QFJB ->OHBQ

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



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

\ #30P J>V LKIV PR?JFQ >K BKBODV LCCBO DOB>QBO QE>K  -7E CLO >K %@LKLIF@ $2
OBPLRO@B FC QEB #30 E>P SBOFCFBA QE>Q QEB BKA RPB @RPQLJIBOdP FK@OBJIBKQ>| @LP
LCCBO FP DOB>QBO QE>K  -7E MROPR>KQ QL QEB $2 6>IFA>QFLK 00L@BPP

g 4EB LCCBO JRPQ ?B BNR>I QL LO IBPP QE>K QEB BKA RPB @RPQLJBO P d FK@OBJBKQ>I (

g #30 SBOFCFBA BKBODV LCCBOP DOB>QBO QE>K -7E >KA IBPP QE>K LO BNR>| QL
-7E >OB BIFDF?IB QL ?B RPBA FK QEB @>I@RI>QFLK LC QEB >MMIF@>?IB ,-0 >P
ABCFKBA FK QEB 4>0OFCC

g %KBODV LCCBOP TFQE #30 SBOFCFBA FK@OBJBKQ>l @LPQP DOB>QBO QE>K  -7E >OB
@LIMBKP>QBA QEOLRDE /MBO>QFKD 2BPBOSBP

\ KV ELROIV @E>KDBP J>AB LK QEB /CCBO 5MA>QBP LO (LROIV 5MA>QBP P@OBBKP FK ->OHBQ
'>QBT>V PRMBOPBAB QEB S>IRBP LK QEB /CCBOP >KA 0>0>JBQBOP M>DBP

\ #E>KDBP J>AB LK QEB $2 5MA>QBP M>DBP LC ->OHBQP '>QBT>V >0B KLQ @>00FBA LSBO FKQ
KBUQ A>V

\ 4EB ELROIV >S>FI>?FIFQV TEF@E ABQBOJFKBP QEB PMB@FCF@ ELROP TEBK QEB $BJ>KA 2BI
J>V ?B @IB>OBA FK QEB $>V >EB>A ->OHBQ >KA QEB >PPL@F>QBA -7 SLIRJB QE>Q FP >S>FI>?|
QL @IB>0 CLO B>@E ELRO 4EFP >IPL ABQBOJFKBP QEB PMB@FCF@ ELROP TEBK QEB $BJ>K/
J>V 2B AFPM>Q@EBA FK QEB 2B>| QFJB ->0HBQ >KA QEB >PPL@F>QBA -7 SLIRJB QE>Q J>V ?B
AFPM>Q@EBA CLO B>@E ELRO

\ %@LKLIF@ -FKFJRJ >KA ->UFJRJ -7 RPBA QL ABQBOJFKB QEB AFPM>Q@E LC $BJ>KA
2BPLRO@BP FK QEB 2B>| QFJB %KBODV ->OHBQ @>K ?B @E>KDBA RM QL JFKRQBP ?BCLOB
LMBO>QFKD ELRO ?V QEB #30 &LO BU>JMIB ELROIV RMA>QBP CLO ELRO BKAFKD  TEF@E
PQ>0QP>Q @>K?B @E>KDBARMQL  AROFKD QEB P>JB A>V

\ 3BERQALTK @LPQP CLO B>@E MBOFLA >0OB ABC>RIQBA QL WBOL FC KLQ PR?JFQQBA 3ERQAL
>0B BUMOBPPBA FK ALII>OP >KA OBMOBPBKQ QEB CFUBA @LPQ >PPL@F>QBA TFQE @LJJFQ
2BPMLKPB OBPLRO@B 3ERQALTK @LPQP J>V KLQ ?B RMA>QBA CLO >KV ELROP FK TEF@E QE
OBPLRO@B OB@BFSBA > @LJIFQJBKQ FK QEB $>V >EB>A LO 2B>| QFJB ->OHBQ

\ -FKFJRJ ALTK QFJBP CLO TEF@E QEB IL>A OBAR@QFLK JRPQ ?B @LJJFQQBA >OB ABC>RIQBA
FC KLQ PR?JFQQBA -FKFJRJ ALTK QFJB FP BUMOBPPBA >P > KRJ?BO LC ELROP >KA OBMOBP!
QEB JFKFJRJ KRJ?BO LC @LKQFKRLRP ELROP CLO TEF@E > ,L>A 2BPMLKPB ?FA JRPQ ?B
@LJIJFQQBA FK QEB $>V >EB>A ->OHBQ LO AFPM>Q@EBA FK QEB 2B>| QFJB ->OHBQ (LROIV
AFCCBOBKQF>QBA JFKFJRJ ALTK QFJBP @>K ?B PMB@FCFBA ?RQ >OB LKIV CLO RPB AROFKD
@LIIFQIBKQ >KA AFPM>Q@E

\ ,L>A 2BPMLKPB ?FAP FK QEB $>V >EB>A ->OHBQ LO ELROIV -7 >S>FI>?FIFQV FK QEB 2B>| QFJB
->0OHBQ PELRIA BU@IRAB ILPPBP QO>KPJFPPFLK WLKB ILPPBP >KA PE>OB LC HG6 ILPPBP 4E
JB>KP ?FAP PELRIA ?B ?>PBA LK BUMB@QBA OBQ>FI JBQBOBA IL>A OBAR@QFLKP DOLPPBA R
IFKB ILPPBP

\ $>V >EB>A %KBODV ->OHBQ ?FAP >KA >PPL@F>QBA FKCLOJ>QFLK JRPQ ?B PR?JFQQBA ?>PB!
LSBO>Il %KBODV ->OHBQ ORIBP >KA >PPL@F>QBA QFJB IFKB >P ABP@OF?BA FK QEFP ->KR>|

\ $BJ>KA 2BPLRO@BP >0OB BIFDF?IB QL PBQ $>V >EB>A >KA 2B>| QFJB %KBODV J>OHBQ MOF@B
PBIB@QBA >P QEB J>ODFK>| OBPLRO@B

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



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

Demand Response Validation Process

#30P JRPQ S>IFA>QB QEB BKA RPB @RPQLJBO P FK@OBJBKQ>l @LPQP CLO %@LKLIF@ $2 BKBOD
FK >@@LOA>K@B TFQE QEB CLIILTFKD MOLSFPFLKP ?BCLOB FQ @>K ?B RPBA CLO AFPM>Q@E >K
@>I@RI>QFLK LC ,-0

\ 4EB #30 JRPQ MOLSFAB > PRJJ>OV LC QEB FK@OBJBKQ>l @LPQ LK > -7E CLO B>@E @LPQ
@>QBDLOV FK QEB >MMOLMOF>QB 0*- PVPQBJ 3RMMLOQFKD AL@RJIBKQ>QFLK QE>Q BUMI>F
NR>KQFCFBP QEB BKA RPB @RPQLJBOdP FK@OBJBKQ>l @LPQP FK@IRABA FK QEB PRJJ>OV .
PR?JFQQBA

g 4EB BKA RPB @RPQLJIBOdP FK@OBJBKQ>l @LPQP PE>Il FK@IRAB QEB NR>KQFCF>?IB @L
CLO KLQ @LKPRJFKD BIB@QOF@FQV TEBK AFPM>Q@EBA ?V 0*- PR@E >P T>DBP M>FA T
MOLAR@QFLK ILPQ P>IBP A>J>DBA MOLAR@QP QE>Q @>KKLQ ?B PLIA LO LQEBO FK@O
@LPQP >P >MMOLSBA ?V 0*-

g )JK@OBJIBKQ>l @LPQP J>V KLQ FK@IRAB PERQALTK @LPQP

g )K@OBJBKQ>l @LPQP PELRIA OBCIB@Q QELPB FK@ROOBA AROFKD QEB BKBODV LCCBO
#30 PE>Il OBSFBT >KA RMA>QB QEB FK@OBJBKQ>I @LPQ LK > A>FIV ?>PFP TEBK BKBODV
PR?JFQQBA >OB DOB>QBO QE>K LOBNR>IQL  -7E

10.3.1 Economic Load Response Resource Composite Energy Offer Screening
Process for Composite Offers more than $1,000/MWh

"BCLOB QEB @LIJMLKBKQP LC > &>PQ 3Q>0Q #>M>?1B %@LKLIJF@ ,L>A 2BPMLKPB OBPLRO@B >0OB
@LKPFABOBA FK QEB @>I@RI>QFLK LC ,-OP 0*- RPBP > P@OBBKFKD MOL@BPP QL SBOFCV QEB
OB>PLK>?IBKBPP LC B>@E #LJMLPFQB %KBODV /CCBO FK BU@BPP LC -7E @>1@RI>QBA >Q QEI
PR?JFQQBA >MMIF@>?IB %@LKLIF@ ->UFJRJ )K QEB BSBKQ >K ELROIV %@LKLIF@ ->UFJRJ E>P ?
PR?JFQQBA QEFP TFIl ?B RPBA >P QEB >MMIF@>?IB %@LKLIF@ ->UFJRJ LQEBOTFPB QEB PR?JFC(
$>FIV /CCBO TFIl 7B RPBA

)K LOABO CLO QE>Q #LIJMLPFQB %KBODV /CCBO QL ?B BIFDF?IB QL PBQ QEB >MMIF@>?IB ,L@>QFL
0OF@B QEB %@LKLIF@ ,L>A 2BPMLKPB 0>0QF@FM>KQ JRPQ S>IFA>QB PR@E @LPQP TFQE QEB
@RPQLJBO P KLQFCV 0* LC SBOFCFBA 3ERQALTK #LPQ >KA RMLK OBNRBPQ PR?JFQ QL 0*- PRM
AL@RJIBKQ>QFLK ABJLKPQO>QFKD QE>Q QEB BKA RPB @RPQLJBOJP @LPQP FK MOLSFAFKD PR@
OBAR@QFLK >0B DOB>QBO QE>K  JBD>T>QQ ELRO FK >@@LOA>K@B TFQE QEB CLIILTFKD MO

4EB PRMMLOQFKD AL@RJIBKQ>QFLK JRPQ BUMI>FK >KA PRMMLOQ QEB NR>KQFCF@>QFLK L(
@RPQLJIBOAP FK@OBJBKQ>I @LPQP >KA PERQALTK @LPQP >KA

4EB BKA RPB @RPQLJBOdP FK@OBJBKQ>I >KA PERQALTK @LPQP PE>Il FK@IRAB NR>KQFCF>"
FK@ROOBA CLO KLQ @LKPRJFKD BIB@QOF@FQV TEBK AFPM>Q@EBA ?V 0*- PR@E >P T>DBP
TFQELRQ MOLAR@QFLK ILPQ P>IBP A>J>DBA MOLAR@QP QE>Q @>KKLQ ?B PLIA LO LQEBO F
@LPQP >P ABCFKBA FK QEB 0*- ->KR>IP LO >P >MMOLSBA ?V 0*-

)C RMLK OBSFBT LC QEB PRMMLOQFKD AL@RJBKQ>QFLK CLO QEB %@LKLIF@ ,L>A 2BPMLKPB 0>C
0*- ABQBOJFKBP QE>Q QEB LCCBO T>P KLQ OB>PLK>?IV PRMMLOQBA ?V FK@OBJBKQ>I >KA PERQ,

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



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

@LPQP DOB>QBO QE>K LOBNR>I QL -7E 0* J>V OBCBO QEB J>QQBO QL QEB --5 >KA LO &%2#
/CCF@B LC %KCLO@BJBKQ CLO FKSBPQFD>QFLK

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

)C QEB PERQALTK @LPQ FP ABBJBA KLQ OB>PLK>?IB >AGRPQJBKQP >0OB J>AB QL BKPROB QEB OF
#LIMLPFQB %KBODV /CCBO FP KL IBPP QE>K -7E LO QEB SBOFCFBA LCCBO @LJMLKBKQP >P
ABP@OF?BA FK QEB /MBO>QFKD 'DOBBJBKQ 3@EBARIB 3B@QFLK CLO 2B>I QFJB >KA 3B@QFL!
CLO $>V >EB>A ->OHBQP

4EB @E>0Q ?BILT ABP@OF?BP ELT QEB #LIJMLPFQB %KBODYV /CCBO J>V ?B >AGRPQBA FK QEB BSE
PERQALTK @LPQ BU@BBA C>FI LO AL KLQ BU@BBA M>PP QEB OB>PLK>?IV BUMB@QBA @LPQ ClI
ABQBOJFK>QFLK LC ,-0P

4EB 3ERQALTK #LPQ FK@IRABA FK > #LIMLPFQB %KBODYV /CCBO TFII ?B >Q QEBFO >JLOQFWBA S>
13$ OBMOBPBKQP >JLOQFWBA 3ERQALTK #LPQ

10.3.3 Determination of LMPs for Composite Energy Offers Greater than $2.000/MWh

)C >K B@LKLJF@ IL>A OBPMLKPB PR?JFQP > #LJMLPFQB %KBODV /CCBO TFQE > J>UFJRJ PBDJBKQ
BU@BBAP -7E QEB @LJMLKBKQP QE>Q J>HB RM QEB LCCBO >0OB SBOFCFBA CLO OB>PLK>?IBK

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



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

>P ABP@OF?BA FK /MBO>QFKD !DOBBJBKQ 3@EBARIB 3B@QFLK !>KA3B@QFLK LC QEFP
J>KR>| ">PBA LK QEB OBPRIQP LC QEB OB>PLK>?IBKBPP SBOFCF@>QFLK >AGRPQJBKQP >OB J>A
BKPROB QEB OBPRIQFKD #LJMLPFQB %KBODV /CCBO FP KL DOB>QBO QE>K  -7E >P ABP@OF?B!
/MBO>QFKD !DOBBJBKQ 3@EBARIB 3B@QFLK CLO 2B>I QFJB >KA !CLO $>V >EB>A ->OHBQP

4EB @E>0Q ?BILT ABP@OF?BP P@BK>OFLP LC PR?JFQQBA @LIJMLPFQB BKBODV LCCBOP >KA ELT
>AGRPQBA PELRIA PERQALTK @LPQ BU@BBA C>FI LO KLQ BU@BBA M>PP QEB OB>PLK>?IV BUMI
CLO QEB ABQBOJFK>QFLK LC ,-OP

4EB 3ERQALTK #LPQ FK@IRABA FK > #LIMLPFQB %KBODV /CCBO TFIl ?B >Q QEBFO >JLOQFWBA S>
13$ OBMOBPBKQP >JLOQFWBA 3ERQALTK #LPQ

10.3.4 Net Benefits Test to determine Net Benefits Threshold

4EB .BQ "BKBCFQP 4EOBPELIA ."4 FP QEB MLFKQ LK QEB >DDOBD>QB PRMMIV @ROSB >Q TEF@E ¢
M>0QF@FM>QFLK LC $2 OBPLRO@BP OBPRIQP FK > DOB>QBO LSBO>Il P>SFKDP QL QEB IL>A LK Q
@LIM>0OBA QL QEB $2 OBPLRO@BP OBJ>FKFKD LK QEB PVPQBJ >P IL>A 0*- PE>Il @LIMRQB QEB ."4
JLKQEIV >P ABP@OF?BA ?BILT 0*- PE>Il MLPQ QEB ."4 >KA >PPL@F>QBA PRMMLOQFKD FKCLOJ>QF
B>@E JLKQE ?V QEB QE LC QEB MOFLO JLKQE LK MGJ @LJ #30P LKIV OB@BFSB @LJMBKP>QFLK ¢
$BJ>KA 2BPLRO@BP @IB>0OBA FK $>V >EB>A ->OHBQ LO AFPM>Q@EBA ?V 0*- FK QEB 2B>| QFJB ->0
FC QEB >MMIF@>?IB ,-0 FP DOB>QBO QE>K LO BNR>| QL QEB JLKQEIV ."4

4EB .BQ "BKBCFQP 4BPQ FP BUB@RQBA RPFKD QEB CLIILTFKD PQBMP

\ 3Q0BM 2BQOFBSB DBKBO>QFLK LCCBOP COLJ QEB P>JB @>IBKA>0O JLKQE LC QEB MOFLO @>
CLO TEF@E QEB @>I@RI>QFLK FP ?BFKD MBOCLOJBA 4EBPB DBKBO>QFLK LCCBOP RPB J>Ot

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



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

MOF@B LCCBOP QL QEB BUQBKQ >S>FI>?IB >KA @LPQ ?>PBA LCCBOP QL QEB BUQBKQ J>OHE
LCCBOP >0B KLQ >S>FI>?IB

Note:

4L QEB BUQBKQ QE>Q DBKBO>QFLK LCCBOP >0B RK>S>FI>?IB COLJ EFPQLOF@>I A>Q> ARB QL Q

>:LKB QL QEB 0*- 2BDFLK 0*- PE>Il RPB QEB JLPQ OB@BKQ DBKBO>QFLK LCCBOP QE>Q ?BPQ

@LOOBPMLKA QL QEB @E>0>@QBOFPQF@P LC QEB @>IBKA>0O JLKQE CLO TEF@E QEB @>I@RI=

MBOCLOJBA MOLSFABA QE>Q >Q IB>PQ QEFOQV  A>VP LC PR@E A>Q> FP >S>FI>?IB )C IBPP QE
A>VP LC A>Q> FP >S>FI>?IB CLO > OBPLRO@B LO DOLRM LC OBPLRO@BP PR@E OBPLRO@B;P

?B @LKPFABOBA FK QEB .BQ "BKBCFQP 4BPQ @>I@RI>QFLK

\ 30BM !AGRPQ > MLOQFLK LC B>@E MOFLO VB>0 LCCBO OBMOBPBKQFKD QEB QVMF@>| PE:
FK BKBODV LCCBOP FK QEB 0* 2BDFLK CLO @E>KDBP FK CRBI MOF@BP ?>PBA LK QEB O>QFL
OBCBOBK@B JLKQE PMLQ MOF@B QL QEB PQRAV JLKQE CLOT>0A MOF@B 4L >@@LIMIFPE (
>AGRPQJBKQ PMLQ CRBI MOF@BP CLO QEB OBCBOBK@B JLKQE >0B @LIJM>OBA QL CLOT>O+
PQRAV JLKQE &FOPQ QEB PMLQ MOF@BP CLO OBMOBPBKQ>QFSB 0*- CRBIP >OB >SBO>DBA
QEB OBCBOBK@B JLKQE

g &LO K>QRO>I D>P QEB (BKOV (R? MOF@B FP RPBA PFK@B K>QRO>| D>P MOF@BP QBKA
@LK@BOQ TFQE (BKOV (R? &LO LFI QEB .BT 9LOH (>0?LO MOF@B CLO .L CRBI LFI FP RF
&LO @L>| >SAGRPQJBKQP 0*- E>P ABQBOJFKBA > JFULC OLTABO 2FSBO ">PFK
LOQEBOK IMM>I>@EF> >KA #BKQO>| IMM>I>@EF> @L>I QL ?B OBMOBPBKQ>QFSB LC Q
CRBI RPBA ?V 0*- OBPLRO@BP 2BMOBPBKQ>QFSB @L>| MOF@BP >0B @LJ?FKBA FK > TBI
>SBO>DB QL CLOJ > OBMOBPBKQ>QFSB 24/ @L>| MOF@B CLO QEB OBCBOBK@B JLKQE

g &LOT>0A MOF@BP >0OB RPBA QL ABQBOJFKB > PFJFI>0 OBMOBPBKQ>QFSB MOF@B CLO |
JLKQE 4EBPB QTL S>IRBP >0B RPBA >P > O>QFL )C QEB OBMOBPBKQ>QFSB MOF@B COL
T>P  >KA QEB CLOT>OA MOF@BCLO*RKB T>P  QEBK QEB O>QFL FP
MOF@BP TBOBRM LO*RKB dP MOF@BFP LC*RKB dP MOF@B

g 4EB LCCBOP LC DBKBO>QFLK RKFQP >0B QEBK ?B >AGRPQBA ?V QEFP P@>IFKD C>@QLC
CRBI QVMF@>IIV OBMOBPBKQP QL MBO@BKQ LC > DBKBO>QLOdJP LCCBO TFQE QEB O
2BFKD S>OF>?IB LMBO>QFLKP >KA J>FKQBK>K@B @LPQP >KA LOEBO RK@BOQ>FKQFBP
MBO@BKQ LC B>@E DBKBO>QLOdJP LCCBO FP P@>IBA ?V QEB CRBI P@>I>0

g 7EBOB DBKBO>QLOP LCCBO JRIQFMIB MLFKQP LK > @ROSB B>@E MLFKQ LK QEB @ROSE
FK QEFP J>KKBO

\ 3QBM #LJ?FKB QEB LCCBOP QL @OB>QB A>FIV PRMMIV @ROSBP CLO B>@E A>V FK QEB MBC

\ 30BM ISBO>DB QEB A>FIV @ROSBP CLO B>@E A>V FK QEB JLKQE QL CLOJ >K >SBO>DB PRMI
@ROSB CLO QEB PQRAV JLKQE

\ 30BM 5PB > KLK IFKB>0 IB>PQ PNR>OBP BPQFJ>QFLK QB@EKFNRB QL ABQBOJFKB >K BNR>(
OB>PLK>?IV >SMMOLUFJ>QBP >KA PJLLQEP QEB >SBO>DB PRMMIV @ROSB 0* PE>Il MR?IFPE Q
ABQ>FIP LC QEB BNR>QFLK >KA M>0>JBQBOP B>@E JLKQE >ILKD TFQE QEB ."4 OBPRIQP

\ 30BM $BQBOJFKB QEB KBQ ?BKBCFQ IBSBI >P QEB MLFKQ >Q TEF@E QEB MOF@B BI>PQF @F
BNR>I QL CLO QEB BPQFJ>QBA PRMMIV @ROSB BNR>QFLK BPQ>?IFPEBA FK 3QBM

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



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

10.4 Demand Resource Metering and Settlement Data Requirements

4EB PBQQIBIBKQP PR?JFQQBA QL 0*- ?V #30P JRPQ @LKCLOJ QL QEB CLIILTFKD OBNRFOBJIBKQP C
A>Q> FK@IRAFKD JBQBOBA A>Q> >KA #', @>I@RI>QFLKP !ll PBQQIBJBKQ OBI>QBA @>I@RI>QFLKI
%@LKLIF@ >KA %JBODBK@V $BJ>KA 2BPLRO@BP >0B MOLSFABA FK 0*- ->KR>  /MBO>QFKD
IDOBBJBKQ !@@LRKQFKD

10.4.1 Metered Data

$BJ>KA 2BPLRO@BP JRPQ ?B BNRFMMBA TFQE FKQBOS>I JBQBOP OB@LOAFKD BIB@QOF@>| RP>|
%$# >@@LRKQ IBSBI 4EB FKQBOS>I LC A>Q> @LIIB@QFLK JRPQ ?B PRCCF@FBKQ QL MOLSFAB 0*-
LKB JFKRQB LO OB>I QFJB IL>A A>Q> >P >MMIF@>?IB CLO QEB TELIBP>IB J>OHBQ 2BPFABKQF>I $F
,L>A#LKQOLI 2%$,# >DDOBD>QBP J>V E>SB FKQBOS>| JBOQBOP FKPQ>IIBA LK > PQ>QFPQF@>I P>JM
%$# >@@LRKQP MBO 0*- ->KR>l |L>A &LOB@>PQFKD >KA 'K>IVPFP 'QQ>@EJBKQ # >KA PR?GB@(
QL 0*- > MMOLS>I

IKV #03 PR?JFQQFKD > PBQQIBJBKQ CLO IL>A OBAR@QFLK J>AB FK QEB %KBODV ->0OHBQ QE>Q FF
JBQBOBA AFOB@QIV ?V 0*- FP OBPMLKPF?IB CLO RMIL>AFKD QEB >MMOLMOF>QB JBQBO A>Q> >P
QEFP ->KR>| FKQL 0*-dP $2 (R? PVPQBJ TFQEFK PFUQV  A>VP LC QEB OBAR@QFLK

)C QEB JBQBO A>Q> CFIBP >0B KLQ OB@BFSBA TFQEFK PFUQV ~ A>VP KL M>VJBKQ CLO M>OQF@
MOLSFABA

L>A A>Q> JRPQ ?B MOLSFABA CLO >Il ELROP LC QEB A>V >KA CLO >Il A>VP KB@BPP>0V CLO 0* QL
@>I@RI>QB QEB #*, CLO PBQQIBJBKQP LO QL JB>PROB @LIMIF>K@B >P KB@BPP>0V

7EBK /K 3FQB 'BKBO>QFLK FP RPBA PLIBIV QL BK>?IB QEB 0>0QF@FM>KQ QL MOLSFAB ABJ>KA OB,
QEBK QEB #30 J>V MOLSFAB NR>IFCFBA JBQBO DBKBO>QFLK LRQMRQ A>Q> RMLK >MMOLS>| ?V 0
QEB /K 3FQB 'BKBO>QLO CLO B>@E ELRO LC QEB BSBKQ A>V FKPQB>A LC >@QR> IL>A JBQBOBA A
0OLSFPFLK LC ELROIV JBQBO A>Q> COLJ QEB /K 3FQB 'BKBO>QLO FP ABBJBA > @BOQFCF@>QFLK
QE>Q QEB /K 3FQB 'BKBO>QLO T>P KLQ RPBA CLO >KV MROMLPB LQEBO QE>K QL PRMMLOQ QEB Il
OBAR@QFLK AROFKD QEB BSBKQ A>V

)C QEB /K 3FQB 'BKBO>QLO FP RPBA LK > OBDRI>O ?>PFP CLO KLOJ>I LMBO>QFLKP QEBK QEB #30 .
MOLSFAB NR>IFCFBA JBQBO A>Q> COLJ QEB /K 3FQB 'BKBO>QLO CLO B>@E ELRO LC QEB BSBKQ M
>JLRKQ LC DBKBO>QFLK ORK QL MOLSFAB %@LKLIJF@ ,L>A 2BPMLKPB @>K ?B NR>KQFCFBA FK >
QE>Q FP >@@BMQ>?IB QL 0* &LO BU>JMIB FC >CFSB -7 /K 3FQB 'BKBO>QLO QE>Q KLOJ>IIV

MOLSFABP QEOBB -7 ?LLPQP FQP LRQMRQ QL CFSB -7 FK OBPMLKPB QL ,-OP QEB #30 FP BIFDF'
QL OB@BFSB > ABJ>KA OBPMLKPB BKBODV PBQQIBJBKQ CLO QEB >AAFQFLK>I QTL -7 LC LRQMR

-BQBO A>Q> FP CLOT>0ABA QL QEB %$# RMLK OB@BFMQ >KA QEBPB M>OQFBP E>SB QBK  ?RPF
QL OBSFBT >@@RO>@V >KA MOLSFAB CBBA?>@H QL 0*-

12GB@QFLK ?V QEB %$# QL QEB -BQBO $>Q> PE>Il ?B @IB>OIV PBQ CLOQE FK QEB #LJJBKQP OBI>(
3BQQIBIBKQ $>Q> 4EB #30 PE>Il @LOOB@Q >KA OB PR?JFQ QEB 3BQQIBIBKQ $>Q> TFQEFK QTL

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



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

?RPFKBPP A>VP 4EB L?GB@QFKD %$# PE>Il E>SB CFSB  ?RPFKBPP A>VP QL OBSFBT QEB OB PR?
3BQQIBIBKQ $>Q> LO 0*- >PPRIBP >@@BMQ>K@B

Il IL>A OBAR@QFLK A>Q> FP PR?GB@Q QL 0*- ->OHBQ -LKFQLOFKD 5KFQ >RAFQ

10.4.2 Customer Baseline Load (CBL)

4EB CLIILTFKD Q>?IBP IFPQ >1l >S>FI>?IB #",P >KA OBMOBPBKQ QEB AFCCBOBKQ M>0>JBQBOP RPE
@>I@RI>QFLK 4EB $>V 4VMB TFQE 3VJIBQOF@ 'AAFQFSB 'AGRPQJBKQ 3!' OBMOBPBKQP QEB
PQ>KA>0A 4>0FCC ABCFKBA #", TEF@E FP RQFIFWBA CLO JLPQ KLK S>OF>?IB B@LKLJF@ ABJ>KA
>KA FP PBQ CLOQE FK PB@QFLK ! LC QEB 0*- 4>0OFCC 4EB >IQBOK>QFSB #",P LK QEB IFPQ E>SB
@OB>QBA LSBO QFJB QL MOLSFAB LMQFLKP BPMB@F>IIV CLO S>0OF>?IB IL>A @RPQLJBOP QE>Q E
22-3% >?L.SB

0*- J>HBP >S>FI>?IB QEB #', @>I@RI>QFLKP QL QEB >MMOLMOF>QB %$# >KA ,3% CLO LMQFLK>| OB

4EB #30 PE>II FKCLOJ 0*- LC >KV PFDKFCF@>KQ @E>KDB QL QEB $BJ>KA 2BPLRO@BdP LMBO>QFL
FK@OB>PBP LO AB@OB>PBP QEB $BJ>KA 2BPLRO@BAP #", ! PFDKFCF@>KQ FK@OBJBKQ>| @E>KL
ABCFKBA >P >KV LMBO>QFLK>I LO MEVPF@>| @E>KDB QL QEB $BJ>KA 2BPLRO@BdP C>@FIFQFBP
JLOB QE>K E>IC QEB ELROP FK QEB $BJ>KA 2BPLRO@BdP #", ?V >Q IB>PQ CLO JLOB QE>K QTBK(

@LKPB@RQFSB A>VP 0* J>V OBNRFOB >KA >MMOLSB PR@E >AGRPQJBKQP QL QEB #", >P >OB
KB@BPP>0OV QL OBCIB@Q QEB PFDKFCF@>KQ FK@OBJBKQ>l @E>KDB

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



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

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



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

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



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

Notes:

| >U">PB L>A -, 4EB-", #", CLO TBBHA>VP PE>Il ?B QEB >SBO>DB LC QEB A>FIV
JFKFJRJ ELROIV IL>AP AROFKD QEB BSBKQ ELROP LSBO QEB CFSB  JLPQ OB@BKQ TBBHA>VP MC
QEB IL>A OBAR@QFLK BSBKQ TFQEFK QEB CLOQV CFSB ~ @>IBKA>0 A>V MBOFLA MOB@BAFKD C
OBAR@QFLK BSBKQ 4EB A>FIV JFKFJRJ IL>A @>I@RI>QFLK JRPQ ?B ?>PBA LK > JFKFJRJ LC QEOBI
ELROP )C QEB KRJ?BO LC BSBKQ ELROP FP IBPP QE>K QEOBB  QEBK QEB A>FIV JFKFJRJ IL>A

@>I@RI>QFLK RPBP QEB CLIILTFKD ELROP LC QEB P>JB @>IBKA>0 A>V ELRO MOFLO QL BSBKQ B
ELROP ELRO >CQBO BSBKQ FK QE>Q LOABO RKQFI QEOBB ELROP >OB >QQ>FKBA %U@BMQFL

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



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

BSBKQ ELROP FK QEB P>JB @>IBKA>0 A>V FC QEB PQ>0Q LC QEB BSBKQ FP PLIBQFJB ?BQTBBK
JFAKFDEQ /2 FC QEB BKA LC BSBKQ FP PLJBQFJB ?BCLOB

" -BQBOBA 'BKBO>QFLK 4EB RPB LC QEFP JBQELALILDV JRPQ ?B >MMOLSBA ?V 0*- (FPQLOF@>I A
FP OBNRFOBA PELTFKD QE>Q QEB RKFQ ALBP KLQ KLOJ>IIV ORK LO FP KLQ KLOJ>IIV >@QFSB )C (
FKAF@>QBP QE>Q QEB RKFQ ORKP KLOJ>IIV FP >@QFSB LO FC QEB RKFQ FP > #LDBK LMBO>QFL|
#' JBQELALILDV J>V ?B OBNRFOBA QL BKPROB B@LKLIJF@ AFPM>Q@E >@QFSFQV FP FPLI>QBA C(
LMBO>QFLKP

# 3>JB$>V  4EB!SBO>DBLC QEOBB ELROP MOFLO QL QEB BSBKQ >CQBO PHFMMFKD QEB Cl
ELRO ?BCLOB QEB BSBKQ >KA QTL ELROP >CQBO QEB BSBKQ >CQBO PHFMMFKD QEB CFOPQ E
BSBKQ QL ABQBOJFKB QEB #", QE>Q FP RPBA CLO >Il BSBKQ ELROP )C QEBOB >OB JRIQFMIB KLK
BSBKQP AROFKD QEB P>JB A>V 0* RPBP QEB B>OIFBPQ QEOBB ELROP >KA I>PQ QTL ELROP C
QEB P>JB A>V 0*- RPBP ELROP >S>FI>?IB LK QEB /MBO>QFKD $>V QL @>I@RI>QB QEB #", TEBOB >(
IB>PQ QEOBB ELROP >OB RPBA ! OBPLRO@B J>V KLQ M>OQF@FM>QB FK (LRO %KAFKD (%

QL BKPROB QEBOB >0B BKLRDE ELROP QL @>I@RI>QB QEB #", 4EB #30 BKPROBP QEBOB FP KL
PFDKFCF@>KQ MOB BSBKQ LO MLPQ BSBKQ @E>KDB FK LMBO>QFLKP AROFKD QEB LMBO>QFKD /
FK@OB>PB QEB IL>A FK QEB ELROP PBIB@QBA CLO QEB #", ?BVLKA TE>Q TLRIA E>SB KLOJ>IIV L@
)C QEB IL>A FP PEFCQBA QL LKB LC QEB  ELROP >KA QEBOBCLOB PFDKFCF@>KQIV FK@OB>PBF
#30 J>V KLQ RPB QEFP #", CLO PR@E OBPLRO@B

$ ->Q@E $>V $>VISBO>DB $BQBOJFKBP QEB BSBKQ A>V KLK BSBKQ ELROP LO a@LJM>OFPLK
ELROPb #LIJM>OFPLK ELROP >OB >Il ELROP FK QEB /MBO>QFKD $>V BU@BMQ CLO QEB ELRO ?BCL
B>OIFBPQ BSBKQ ELRO QEOLRDE QEB ELRO >CQBO QEB I>PQ BSBKQ ELRO &LO BU>JMIB FC >K B(
OBPLRO@B FP AFPM>Q@EBA (% (% >KA QEBK OB AFPM>Q@EBAFK (% (% QEB @LIJM>OFPLK
ELROP>OB (% (% >KA (% (% @LIM>OFPLK ELROP FK QLQ>l &LO B>@E KLK BSBKQ A>V
TFQEFK QEB #", ">PFP $>V IFJFQ

4>HB QEB AFCCBOBK@B ?BQTBBK B>@E @LJM>OFPLK ELRO COLJ QEB BSBKQ A>V >KA QEB P>JE
B>@E A>V FK QEB #", ">PFP $>V ,FJFQ QL ABQBOJFKB QEB ELROIV AFCCBOBK@B CLO B>@E @LJM:
ELRO CLO B>@E A>V

3NR>0B >Il QEB ELROIV AFCCBOBK@BP CLO B>@E A>V >KA QEBK PRJ QEB PNR>OBA AFCCBOBK(
ABQBOJFKB QEB A>FIV AFCCBOBK@BP

3BIB@Q QEB QEOBB  A>VP COLJ QEB #", ">PFP $>V ,FJFQ TFQE QEB PJ>IIBPQ A>FIV AFCCBOBK@
ABQBOJFKB QEB #", $>VP SBO>DB B>@E LC QEB BSBKQ ELROP >@OLPP QEB QEOBB  #", $>VP QL
ABQBOJFKB QEB #",

IAAFQFLK> .LQBP

#>|@RI>QFLK $BCFKBP TEBQEBO QL RPB JBAF>K LO >SBO>DB QL @>I@RI>QB QEB #", >CQBO
">PFP 7FKALT E>P ?BBK ABCFKBA >KA EFDE >KA ILT RP>DB A>VP >0B BU@IRABA

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



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

#' ">PFP $>VP 4EB PBQ LC A>VP QE>Q PBOSB >P OBMOBPBKQ>QFSB LC BKA RPB @RPQLJBO
QVMF@>| RP>DB )C QEB KRJ?BO LC A>VP PMB@FCFBA FP CFSB  QEBK >CQBO >l BU@IRPFL
?BCLOB BU@IRAFKD BSBKQ A>VP >KA ,LT 5P>DB $>VP QEB PBQ @LKQ>FKP CFSB A>VP

#' ">PFP $>V ,FJFQ $BCFKBP QEB IFJFQ LK QEB KRJ?BO LC EFPQLOF@> @>IBKA>0 A>VP RPE
PBIB@Q QEB #", ">PFP $>VP BD )C CLOQV CFSB  QEFP JB>KP QE>Q QEB #", A>VP JRPQ 7B
PBIB@QBA COLJ QEB MOFLO CLOQV CFSB  @>IBKA>0 A>VP 4EFP BKPROBP OB@BKQ FKCL
RPBA QL MOBAF@Q CRQROB @LKPRJIMQFLK

3Q>0Q 3BIB@QFLK COLJ $>VP ?BCLOB %SBKQ $>V $BQBOJFKBP QEB JLPQ OB@BKQ EFPQLO
QLPBIB@Q BD FCLKB QEBK PBIB@Q QEB JLPQ OB@BKQ A>V TFQE P>JB A>VQVMB FC QTL
PHFM QEB JLPQ OB@BKQ A>V TFQE P>JB A>VQVMB >KA PBIB@Q QEB KBUQ A>V TFQE P>JB A>

%U@IRAB 0OBSFLRP #ROQ>FIJBKQ $>VP )C QEFP FP PBQ QL a9b BU@IRAB >l MOBSFLRP @R
A>VP 00OBSFLRP #ROQ>FIIBKQ $>VP >0OB MOBSFLRP B@LKLIF@ PBQQIBIBKQ A>VP QE>Q FK(
IB>PQ LKB ELRO FK MBKAFKD LO @LKCFOJBA PQ>QRP

%U@IRAB ,LKD 3ELOQ $34 $>VP )C QEFP FP PBQ QL 9 QEBK >KV ILKD PELOQ $34 A>V FP
BU@IRABA COLJ QEB #", ">PFP 7FKALT

%U@IRAB ISD $>FIV %SBKQ 0BOFLA 5P>DB ,BPP QE>K 4EOBPELIA )C QEB !SBO>DB $>FIV %SE
OBOFLA 5P>DB CLO QEB #", A>V PBIB@QBA FP IBPP QE>K QEB QEOBPELIA FKAF@>QBA QEBK
BU@IRABA COLJ QEB #", ">PFP 7FKALT

%U@IRAB LC ,LT5P>DB $>VP )C QEB#", ">PFP $>VP FP PBQ QL CFSB  >KA QEFP PTFQ@E FF
PBQQLLKB QEBKQEBLKB A>V TFQE QEB ILTBPQ !SBO>DB $>FIV %SBKQ OBOFLA 5P>DB F
BU@IRABA COLJ QEB #', @>I@RI>QFLK

5PB 00BSFLRP #ROQ>FIJBKQ $>V FC #", )JK@LIMIBQB )C QEFP FP PBQ QL a9b >KA FC QEB #", F
RK>?IB QL >QQ>FK QEB JFKFJRJ KRJ?BO LC A>VP OBNRFOBA QL @>I@RI>QB QEB #*, QEBK 00
#ROQ>FIJBKQ $>VP >OB RPBA >P #", ">PFP $>VP RKQFI PR@E JFKFJRJ FP >QQ>FKBA )C QEFP |
QL a% QEBK %U@IRAB 00BSFLRP #ROQ>FIJBKQ $>VP JRPQ >IPL ?B PBQ QL a9b

5PB (FDEBPQ LO 2B@BKQ 00BSFLRP #ROQ>FIJBKQ $>V 4EFP FP OBNRFOBA FC QEB 5PB 00B¢
#ROQ>FIJBKQ $>V FC #", JK@LIMIBQB FP PBQ QL a9b (FDEBPQ JB>KP QE>Q QEB JLABI O>KHP
0OBSFLRP #ROQ>FIJBKQ $>VP ?>PBA LK BSBKQ MBOFLA RP>DB TFQEFK QEB #", ">PFP $>V ,FJF
>KA >AA QEBJ QL QEB #", ">PFP $>VP FK ABP@BKAFKD LOABO RKQFI QEB #", ">PFP $>VP
@LKQ>FKP QEB JFKFJRJ KRJ?BO LC A>VP OBNRFOBA QL @>I@RI>QB #", 2B@BKQ JB>KP QE>
JLABI PQ>0QP >AAFKD A>VP QL QEB #", ">PFP $>VP PQ>0QFKD TFQE QEB -LPQ 2B@BKQ #R0OQ
$>V QE>Q T>P BU@IRABA RKQFI QEB #", ">PFP $>VP @LKQ>FKP QEB JFKFJRJ KRJ?BO LC A>VP
OBNRFOBA QL @>I@RI>QB #",

3VJIBQOF@ 'AAFQFSB IAGRPQJBKQ " 4EFP FP #", >5SBO>DB RP>DB CLO %SBKQ $>V AFSFABA ?
IAGRPQJBKQ ">PFP (LROP CLO P>JB ELROP

LT .BD>QFSB IAGRPQJBKQP )C QEFP FP PBQ QL a9b QEBK >AGRPQJBKQP J>V ?B MLPFQFSE
KBD>QFSB /QEBOTFPB >AGRPQJBKQP >0OB >IT>VP DOB>QBO QE>K WBOL

IAGRPQJBKQ 3Q>0Q (% U 4EFP ABCFKBP QEB PQ>0OQFKD MLFKQ CLO QEB ELRO P QL ?B RF
@>I@RI>QFKD QEB >AGRPQJBKQP )C QEB BSBKQ PQ>0QP TFQE (% >KA QEB IAGRPQJBKQ 3(
QEBK (% FP QEB CFOPQ ELRO RPBA QL @>I@RI>QB >AGRPQJBKQP
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IAGRPQJBKQ ">PFP (LROP 4EFP ABQBOJFKBP QEB QLQ>I KRJ?BO LC ELROP QL RPB FK QEB
>AGRPQJBKQ COLJ QEB !AGRPQJBKQ 3Q>0Q )C QEB BSBKQ FP LK (% !'AGRPQJBKQ 3Q>0Q F
>KA IAGRPQJBKQ ">PFP (LROP FP QEOBB  QEBK QEB >AGRPQJBKQ FP ?>PBA LK QEB IL>A CC
% (%

Weather Sensitive Adjustment (WSA)

4EB 73! & @QLO -BQELA >AGRPQP QEB ELROIV #', RM LO ALTK QL @LIJMBKP>QB CLO QEB >SBO>C
ELROIV QBJMBO>QROB AFCCBOBK@BP ?BQTBBK QEB #", ">PFP $>VP >KA QEB QBJMBO>QROB LC C
ELRO

4EB 73! &>@QLO OBMOBPBKQP QEB H7 @E>KDB FK IL>A CLO B>@E ABDOBB LC QBJMBO>QROB @E
TFQEFK > PMB@FCFBA QBIJMBO>QROB O>KDB 4EB 73! &@QLO FP QEB PILMB LC QEB IFKB QE>Q /
IL>A >KA QBJMBO>QROB OBI>QFLKPEFM >Q QEB @RPQLJBO PFQB ?BQTBBK QTL QBJMBO>QROB P
731 &>@QLO LO PILMB LC QEB IFKB FP L?Q>FKBA ?V MBOCLOJFKD > IFKB>0 LO MFB@BTFPB IFKB>C
>K>IVPFP LK QEB IL>A >KA QBIJMBO>QROB A>Q> COLJ QEB @RPQLJBO PFQB 4EBOB PELRIA ?B >Q

VB>OP LC A>Q> RPBA FK QEB IFKB>0 OBDOBPPFLK >K>IVPFP QL FKAF@>QB QEB KLOJ>I LMBO>(
C>@FIFQV

%U@BMQFLKP J>V ?B DO>KQBA ?V 0*- QL RPB IBPP A>Q> FK @>PBP TEBOB QEB KLOJ>| LMBO>QFLI
@E>KDBA PFDKFCF@>KQIV ?BQTBBK VB>0OP 4EB >K>IVPFP A>Q> PELRIA LKIV FK@IRAB QEB A>V Q
ELROP TEBOB IL>A OBAR@QFLKP >0OB BUMB@QBA &LO BU>JMIB FC QEB @RPQLJBO FP LKIV BUMI
OBPMLKA AROFKD QEB ELROP LC QL  COLJ-LKA>V QEOLRDE &OFA>V AROFKD KLK ELIFA>VP
QEBK PR@E EFPQLOF@ ELROP PELRIA ?B RPBA FK QEB OBDOBPPFLK JLABI

4EB ELROIV #', IAGRPQJBKQ FP L?Q>FKBA ?V JRIQFMIVFKD QEB 73! &@QLO ?V QEB QBIJMBO>QRO
BSBKQ ELRO JFKRP QEB ELROIV >SBO>DB QBIJMBO>QROB LC QEB #", 4EB ELROIV >SBO>DB QBJME
LC QEB #", FP QEB ELROIV >SBO>DB LC QEB #", ">PFP $>VP

%U>JMIB
\ (LROIV >SBO>DB QBJMBO>QROB LC QEB #", CLO (LRO %KAFKD [
\' %SBKQ QBJMBO>QROB CLO (LRO %KAFKD [
\ 731&>@QLO  H7[&
\

#' 1AGRPQJBKQ CLO (LRO %KAFKD  4BJMBO>QROB $BIQ> 73!&@QLO [ |
H7[&  H7

4EB #', FP >AGRPQBA ALTK ?B@>RPB QEB QBJMBO>QROB LC QEB BSBKQ A>V FP ILTBO QE>K QEB
ELROIV QBJMBO>QROB LC QEB #", ">PFP $>VP

| PEJMIB IFKB>0 OBDOBPPFLK >K>IVPFP CFQP > PQO>FDEQ IFKB QEOLRDE QEB PBQ LC MLFKQP IL
QBJMBO>QROB A>Q> FK PR@E > T>V QE>Q J>HBP QEB PRJ LC PNR>OBA OBPFAR>IP >P PJ>Il >P ML
4EB CFOPQ >KA [>PQ MLFKQP LC QEB BPQFJ>QBA IFKB >0B HKLTK >P QEB 4BJMBO>QROB 3BQ OLF|
PILMB LC QEB IFKB ?BQTBBK QEB QTL 4BJMBO>QROB 3BQ OLFKQP FP QEB 73! C>@QLO
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| MFB@BTFPB IFKB>0 OBDOBPPFLK >K>IVPFP CFQP JRIQFMIB @LKQFKRLRP PQO>FDEQ IFKBP QEC
A>Q> MLFKQP IL>A >KA QBIJMBO>QROB A>Q> FK PR@E > T>V QE>Q J>HBP B>@E LC QEB PRJP LC F
OBPFAR>IP >P PJ>Il >P MLPPF?IB 4EB MFB@BTFPB IFKB>0 OBDOBPPFLK >K>IVPFP OBPRIQP FK JR
TFQE JRIQFMIB PILMBP QE>Q BPQFJ>QB QEB IL>A >KA QBJMBO>QROB OBI>QFLKPEFM LC QEB @RF
A>Q> 4EB BKA MLFKQP LC B>@E LC QEB BPQFJ>QBA IFKBP >0B HKLTK >P QEB 4BJMBO>QROB 3BQ
$BQBOJFKFKD QEB KRJ?BO LC 4BJMBO>QROB 3BQ OLFKQP @>K ?B >@@LJMIFPEBA ?V RPFKD > OF
,FKB>0 2BDOBPPFLK "OB>H OLFKQ >IDLOFQEJ LO ?V A>Q> L?PBOS>QFLK >Q MLFKQP TEBOB QEB P
A>Q> >MMB>0OP QL @E>KDB PFDKFCF@>KQIV %FQEBO JBQELALILDV PELRIA OBPRIQ FK JFKFJFWF
PNR>OBA OBPFAR>IP CLO B>@E LC QEB BPQFJ>QBA IFKBP

4EB CLIILTFKD Q>?I1B OBMOBPBKQP QEB TB>QEBO PQ>QFLK RPBA CLO B>@E 40>KPJFPPFLK :LKB

Weather Station Short

Weather Station

Name
1%#/ 1#9 IQI>KQF@ #FQV )KQBOK>QFLK>|
190 #-( 0LOQ #LIRJ?RP )KQBOK>QFLK>|
103 0)4 OFQQP?RODE )KQBOK>QFLK>
143) #i+ IHOLK #>KQLK )KQBOK>QFLK>I
"0 "7) ">|QFJLOB 7>PEFKDQLK )KQBOK>QFLK>I
#-%$ 2% #EF@>DL /d(>0OB )KQBOK>QFLK>I
$!9 $19 #LU $>VQLK )KQBOK>QFLK>
$%/+ #6' #FK@FKK>QF .LOQEBOK +BKQR@HV
YKQBOK>QFLK>I
$/- 2)# 2F@EJLKA )KQBOK>QFLK>
$0, 0, OEFI>ABIMEF> )KQBOK>QFLK>|
$51 0)4 OFQQP?RODE )KQBOK>QFLK>
%+0# 3$& ,LRFPSFIIB )JKQBOK>QFLK>| 3Q>KAFCLOA
“#0), %72 .BT>OH )KQBOK>QFLK>
-%4%$ 0, OEFI>ABIMEF> )KQBOK>QFLK>|
0%#/ 0(, OEFI>ABIMEF> )KQBOK>QFLK>|
0%.%,%# *34 *LEKPQLTK IFOMLOQ
0%0#/ $#! 7>PEFKDQLK 2B>D>K .>QFLK>

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



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

Weather Station Short

Weather Station

Name
00, "% HIBKQLTK ,BEFDE 6>11BV )KQBOK>QFLK>|
03%!' %72 BT>OH )KQBOK>QFLK>
2%¢#] %72 .BT>OH )KQBOK>QFLK>I

10.4.3 Economic Energy Settlements

4EB #30 FP OBPMLKPF?IB CLO MOLSFAFKD >Il KB@BPP>0V FKCLOJ>QFLK CLO B>@E %$# >@@LRK
RKIBPP LQEBOTFPB >MMOLSBA ?V 0*- CLO PBQQIBJBKQ >KA @LIMIF>K@B @>I@RI>QFLKP #30P >C
BIFDF?IB QL ?B M>FA CRII ,-0 CLO QEB 2BDFPQO>QFLKdP LO $FPM>Q@E 'OLRMdP OBAR@QFLKP M
QEB ,-0 >Q QEB MOF@FKD MLFKQ FP >Q LO >?LSB QEB .BQ "BKBCFQP 00OF@B >KA FK >@@LOA>K@
->KR>I /MBO>QFKD !DOBBJBKQ !@@LRKQFKD

Il 2BDFPQO>QFLKP LO $FPM>Q@E 'OLRMP JRPQ BFQEBO @IB>0 FK QEB $>V >EB>A ->OHBQ LO ?B
AFPM>Q@EBA ?V 0*- FK LOABO QL ?B BIFDF?IB CLO PBQQIBJBKQ OBSBKRB

Il 2BDFPQO>QFLKP LO $FPM>Q@E 'OLRMP >OB BIFDF?IB CLO ->HB 7ELIB 0>VJBKQP PR?GB@Q QL
MBOCLOJ>K@B 4EB ->HB 7ELIB #>|@RI>QFLK FP ABQ>FIBA FK 0* ->KR> /MBO>QFKD !DOBBJBKQ
I@@LRKQFKD 3B@QFLK

1l 2BDFPQO>QFLKP LO $FPM>Q@E 'OLRMP >0OB PR?GB@Q QL ">I>K@FKD /MBO>QFKD 2BPBOSB "/2
@E>0DBP CLO ABSF>QFLKP DOB>QBO QE>K COLJ QEB 0* $>V >EB>A LO 2B>| QFJB AFPM>Q@E
FKPQOR@QFLKP

$2 OBPLRO@BP J>V PR?JFQ ?FAP QE>Q >OB IBPP QE>K QEB .BQ "BKBCFQP 00F@B ?RQ >OB LKIV N
>MMOLMOF>QB ,-0 FP DOB>QBO QE>K LO BNR>I QL ."4

Il PBQQIBJBKQP QE>Q >0OB KLQ PR?JFQQBA TFQEFK PFUQV  A>VP LC QEB B@LKLIJF@ BSBKQ >0
0* TFQE H7 ELROIV OBAR@QFLKP "/2 FP >PPBPPBA ?>PBA LK QEB ABSF>QFLKP LC QEB PQ>KA >I|
PBQQIBJIBKQ LO $FPM>Q@E 'OLRM PBQQIBJIBKQ

Il PBQQIBJBKQP QE>Q >0OB PQFII MBKAFKD ABKFBA LO TFQEAO>TK >CQBO PBSBKQV CFSB  A>VI
B@LKLIJF@ BSBKQ >OB PBQQIBA ?V 0% TFQE H7 ELROIV OBAR@QFLKP "/2 FP >PPBPPBA ?>PBA LK
ABSF>QFLKP LC QEB 2BDFPQO>QFLK PBQQIBJBKQ LO $FPM>Q@E 'OLRM PBQQIBJBKQ >P >MMOLN

Dispatch Group Settlements

4L @>I@RI>QB QEB OBAR@QFLKP >@EFBSBA ?V QEB $FPM>Q@E 'OLRM >CQBO >K B@LKLIF@ BSE
PBQQIBJBKQP KBBA QL ?B @OB>QBA FK $2 (R?

\ 4EB #", KBBAP QL ?B @>I@RI>QBA FK LOABO QL @>I@RI>QB QEB OBAR@QFLKP CLO QEB FKAF
2BDFPQO>QFLKP
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\ 4EB $FPM>Q@E 'OLRM B@LKLIJF@ BSBKQP >0B AB >DDOBD>QBA QL QEB 2BDFPQO>QFLK IBSE
PBQQIBJBKQ ?>PBA LK QEB 2BDFPQO>QFLKP FK QEB $FPM>Q@E 'OLRM B>0IV FK QEB JLOKFK
>CQBO QEB /MBO>QFKD $>V 4EB FKAFSFAR>| PBQQIBJBKQP >0OB PR?JFQQBA ?V QEB #30 ?>PF
KLOJ>I 2BDFPQO>QFLK IBSBI PBQQIBJBKQ MOL@BPP

\ 4EB QLQ>l OBAR@QFLK CLO QEB $FPM>Q@E 'OLRM FP @>I@RI>QBA LK@B > A>V >P QEB PRJ |
OBAR@QFLKP LC QEB PBQQIBJBKQP /K@B >/l LC QEB PBQQIBJBKQP FK QEB $FPM>Q@E 'OLRI
CFK>I PQ>QB QEB $FPM>Q@E 'OLRM IL>A OBAR@QFLK FP PBQQIBA

\ 4EB CFK>| PQ>QB CLO > $FPM>Q@E 'OLRM B@LKLIF@ PBQQIBJIBKQ FP >@EFBSBA TEBK >II LC
FKAFSFAR>| PBQQIBJBKQP TFQEFK QEB $FPM>Q@E 'OLRM >@EFBSB QEB CLIILTFKD PQ>QRP

g 'l PBQQIBJBKQP FK $FPM>Q@E 'OLRM >0OB @LKCFOJBA

g 0OFLO QL QEB QE A>V >CQBO QEB BSBKQ QEB #30 J>V J>OH QEB $FPM>Q@E 'OLRM OB>
PBQQIBJBKQ /K@B QEFP E>P L@@ROOBA KL CROQEBO RMA>QBP QL >KV PBQQIBIBKQP
ALKB FK QEB $FPM>Q@E 'OLRM

g /K QEB PQ A>V >CQBO QEB BSBKQ >KA >Il PBQQIBJBKQP >OB BFQEBO @LKCFOJBA TFQE
BUMFOBA

g /K@B QEB QE A>V >CQBO QEB BSBKQ E>P ?BBK OB>@EBA QEB $FPM>Q@E 'OLRM PBQQ
FP PBKQ QL PBQQIBJBKQP OBD>OAIBPP LC QEB FKAFSFAR>I PQ>QRP LC >KV PBQQIBJIBK!
DOLRM

\ $FPM>Q@E 'OLRMP QE>Q >0B @IB>0BA LO AFPM>Q@EBA >0B BS>IR>QBA >Q QEB $FPM>Q@E
TEBK BS>IR>QFKD "/2 $BSF>QFLKP >KA "/2 >OB >PPBPPBA ?>PBA LK QEB OBAR@QFLK LC QEB
$FPM>Q@E 'OLRM

\ ->OHBQ 3BQQIBJBKQP MOLSFABP > PBQQIBJBKQ OBMLOQ ?>PBA LK $FPM>Q@E 'OLRM P >KA
2BDFPQO>QFLKP

10.4.4 Economic Energy Settlements Cost Allocation

4EB @LPQ LC %@LKLIF@ $BJ>KA 2BPMLKPB PBQQIBJBKQP FP >IIL@>QBA QL >II LC QEB ->OHBQ
0>0QF@FM>KQP TFQE 2B>I QFJB BUMLOQP COLJ 0*- >KA ,3%dP TFQEFK > WLKB TEBOB WLK>I ,-0 FF
DOB>QBO LO BNR>I QL QEB >MMOLMOF>QB .BQ "BKBCFQP 00F@B >KA >P ABP@OF?BA FK 0*- ->KR:
IMBO>QFKD !DOBBJBKQ !@@LRKQFKD

10.4.5 Emergency and Pre-Emergency Energy Settlements

4EB #30 FP OBPMLKPF?IB CLO MOLSFAFKD >Il KB@BPP>0V FKCLOJ>QFLK CLO B>@E %$# >@ @LRK
RKIBPP LQEBOTFPB >MMOLSBA ?V 0*- CLO BKBODV PBQQIBJBKQ ,L@>QFLKP TFQE >MMOLSBA %@
2BDFPQO>QFLKP MOFLO QL > ,L>A ->K>DBJBKQ %SBKQ QE>Q E>SB >K B@LKLJF@ #", AFCCBOBKQ !
J>UFJRJ ?>PB IL>A >P ABCFKBA FK 3BB@QFLK LC QEFP ->KR>I TFIl RPB QEB >PPL@F>QBA B@LKLJI
#", QL ABQBOJFKB QEB BKBODV IL>A OBAR@QFLK PR?GB@Q QL QEB CLIILTFKD

\ 'OBDFPQO>QFLK QE>Q FP >IOB>AV OBPMLKAFKD QL > 0*- B@LKLJF@ BSBKQ TEBOB QEB B@Ll
#", FP ?>PBA LK 3!! TFIl RPB > 3!! MBOFLA MOFLO QL >K %@LKLJF@ >KA %JBODBK@V LO 00B
%JBODBK@V BSBKQ
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\ ,L@>QFLKP QE>Q AL KLQ E>SB >K >MMOLSBA %@LKLJF@ 2BDFPQO>QFLK MOFLO QL > ,L>A
->K>DBJBKQ %SBKQ >KA E>SB >K B@LKLIF@ #', AFCCBOBKQ QE>K QEB J>UFJRJ ?>PB IL>A TF!
RPB QEB #", >P ABCFKBA FK 3B@QFLK ! LC QEB 4>0OFCC >KA >PPL@F>QBA 3!! >P ABCFKBA FI
3B@QFLK ! LC QEB 4>0OFCC RKIBPP >K >IQBOK>QFSB #", FP >MMOLSBA MROPR>KQ QL 3B@"

| LC QEB 4>0OFCC QL ABQBOJFKB QEB BKBODV IL>A OBAR@QFLK

\ ,L@>QFLKP LK %@LKLIF@ 2BDFPQO>QFLKP AFPM>Q@EBA FK QEB 2B>| QFJB %KBODV ->OHB(
@IB>OBA FK $>V >EB>A %KBODV ->OHBQ QE>Q >OB >IPL FK@IRABA LK >K %JBODBK@V LO 00
%JBODBK@V CRIl OBDFPQO>QFLK >KA E>SB ?BBK AFPM>Q@EBA >P M>0Q LC >K BJBODBK@V
QEB P>JB ELRO alLSBOI>MMFKD AFPM>Q@E ELROb >OB @LJMBKP>QBA CLO BKBODV ?>PBA L
ELRO AFPM>Q@E QFJB CLO ?LQE BSBKQP )C QEBOB FP >K LSBOI>M LC FKQO> ELRO AFPM>Q
QEBK QEB LSBOI>MMFKD FKQBOS>IP >OB ?>PBA LK BJBODBK@V BKBODV PBQQIBJBKQ >KA @
>IIL@>QFLK ORIBP >P LRQIFKBA FK QEFP PB@QFLK >KA 0*- ->KR>IP /SBOI>MMFKD AFPM>Q@!
FKQBOS>IP RPB PERQALTK @LPQ ?>PBA LK TE>Q T>P @LKPFABOBA CLO QEB B@LKLJF@ BSB
"/2 @E>ODBP >0B >PPBPPBA CLO ABSF>QFLKP COLJ QEB 2B>I QFJB AFPM>Q@E >JLRKQ LO CC
@IB>0OBA QEB $>V >EB>A >JLRKQ /SBOI>MMFKD AFPM>Q@E FKQBOS>IP CLO >DDOBD>QB OBL
JRIQFMIB IL@>QFLKP LK QEB P>JB OBDFPQO>QFLK LO $FPM>Q@E 'OLRMP TEBOB IL@>QFLKF
%JBODBK@V LO 00B %JBODBK@V 2BDFPQO>QFLKP >0B KLQ QEB P>JB >P IL@>QFLKP LK QEE
%@LKLIF@ 2BDFPQO>QFLK TFIl E>SB FKQBOS>| B@LKLIJF@ BKBODV IL>A OBAR@QFLK TFQE :
@IB>0BA $>V >EB>A LO 2B>| QFJB AFPM>Q@E >JLRKQP >KA LO FKQBOS>| BJBODBK@V BKBOL
OBAR@QFLK MOLO>QBA ?>PBA LK IL>A OBAR@QFLK @>M>?FIFQV MOLSFABA ?V QEB #30 CLO
QL >SLFA ARMIF@>QFSB BKBODV M>VJBKQ >KA >MMOLMOF>QB "/2 @E>ODBP >P >MMIF@>?IE

\' %JBODBK@V >KA 00B %JBODBK@V 2BDFPQO>QFLKP AFPM>Q@EBA ?V 0*- CLO IBPP QE>K LKE
ELRO >OB BIFDF?IB CLO @LIJMBKP>QFLK CLO LKB ELRO FB JFKFJRJORK QFJB FP LKB EL

\ 4EB #30 J>V LKIV PR?JFQ BKBODV PBQQIBJBKQP CLO ,L>A ->K>DBJBKQ %SBKQP QE>Q L@@RC
LRQPFAB LC QEB MOLAR@Q PMB@FCF@ >S>FI>?FIFQV MBOFLA >P ABCFKBA CLO B>@E MOLA
B>@E $BJ>KA 2BPLRO@B QVMB FC QEB #30 @LKCFOJBA QE>Q QEB @RPQLJBOP LK QEB OBDF
AFA Q>HB >@QFLK QL OBAR@B IL>A LO QEB OBDFPQO>QFLK OBCIB@QP QEB BKQFOB DOLRM
@RPQLJBOP CLO TEF@E >K BKBODV PBQQIBJBKQ FP PR?JFQQBA BFQEBO CLO >/l LO KLKB LC
J>OHBQ @RPQLJBOP >P >MMOLSBA ?V 0*- #30 @LKCFOJ>QFLK J>V FK@IRAB BJ>FI SLF@BJ>F
IBQQBO LO LQEBO CLOJ LC @LKCFOJ>QFLK QE>Q FKAF@>QBP QEB OBDFPQO>QFLK QLLH >@
IL>A FK OBPMLKPB QL 0*- AFPM>Q@E 4EB #30 J>V LKIV PR?JFQ BKBODV PBQQIBJBKQP CLO B>
OBDFPQO>QFLK CLO ,L>A ->K>DBJBKQ %SBKQP QE>Q L@@RO AROFKD QEB MOLAR@Q PMB@
MBOFLA >P ABCFKBA CLO B>@E MOLAR@Q FK QEB 2!! FC QEB #30 >IPL MOLSFABP >PPL@F>QF
A>Q> CLO B>@E OBDFPQO>QFLK FK LOABO QL @>I@RI>QB QE>Q OBDFPQO>QFLKdP @>M>@F

10.4.6 Emergency and Pre-Emergency Energy Settlements Cost Allocation
3BB 0*- ->KR>I /MBO>QFKD !DOBBJBKQ '@ @LRKQFKD 3B@QFLK CLO @LPQ >IIL@>QFLK ORIBP
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10.5 Aggregation for Economic, Pre-Ememgency and Ememgency
Demand Resources

4EB MROMLPB CLO >DDOBD>QFLK FP QL >IILT QEB M>0OQF@FM>QFLK LC BKA RPB @RPQLJBOP FK
->OHBQ QE>Q @>K MOLSFAB IBPP QE>K H7 LC $2 TEBK QEBV @ROOBKQIV E>SB KL >IQBOK>QFSI
LMMLOQRKFQV QL M>0QF@FM>QB LK >K FKAFSFAR>| ?>PFP LO @>K MOLSFAB IBPP QE>K H7 LC
3B@LKA>OV 2BPBOSB 3B@2 3VK@EOLKFWBA 2BPBOSB 32 LO 2BDRI>QFLK 2%' J>OHBQP TEBK
QEBV @ROOBKQIV E>SB KL >IQBOK>QFSB LMMLOQRKFQV QL M>OQF@FM>QB LK >K FKAFSFAR>| ?
>DDOBD>QFLK PE>II JBBQ QEB CLIILTFKD OBNRFOBJBKQP

\ )C QEB >DDOBD>QFLK LKIV MOLSFABP BKBODV QL QEB J>OHBQ QEBK LKIV LKB BKA RPB @RP!
TFQEFK QEB >DDOBD>QFLK PE>Il E>SB QEB >?FIFQV QL OBAR@B JLOB QE>K H7 LC IL>A RKIE
#30 ,3% >KA 0*- >MMOLSB )C QEB >DDOBD>QFLK MOLSFABP 3B@2 LO 32 QL QEB J>OHBQ QEBI
LKIV LKB BKA RPB @RPQLJBO TFQEFK QEB >DDOBD>QFLK PE>Il E>SB QEB >?FIFQV QL OBAR@
QE>K H7 LC IL>A RKIBPP QEB #30 ,3% >KA 0*- >MMOLSB )C QEB >DDOBD>QFLK MOLSFABP
2BDRI>QFLK /KIV QEOLRDE >KA %@LKLIF@ 2BDRI>QFLK /KIV 2BDFPQO>QFLK QL QEB J>OHBQ
LKIV LKB BKA RPB @RPQLJBO TFQEFK QEB >DDOBD>QFLK PE>Il E>SB QEB >?FIFQV QL OBAR@
QE>K H7 LC IL>A RKIBPP QEB #30 >KA 0*- >SMMOLSB

\ !l BKA RPB @RPQLJBOP FK >K %@LKLIJF@ 2BDFPQO>QFLK PE>Il 7B PBOSBA ?V QEB P>JB %$#
>KA E>SB QEB P>JB BKBODV MOF@FKD MLFKQ !ll BKA RPB @RPQLJBOP FK >K %JBODBK@V >}
%JBODBK@V 2BDFPQO>QFLK %@LKLIJF@ 2BDFPQO>QFLK LC OBPFABKQF>I @RPQLJBOP KLQ
FK QEB $>V >EB>A ->OHBQ >KA %@LKLIF@ 2BDRI>QFLK /KIV 2BDFPQO>QFLK PE>I| ?B PBOSBA
QEB P>JB %$# >KA IL@>QBA FK QEB P>JB 40>KPJFPPFLK :LKB )C QEB >DDOBD>QFLK MOLSFA|
32 >l @RPQLJIBOP FK QEB >DDOBD>QFLK JRPQ >IPL ?B M>0Q LC QEB P>JB 3VK@EOLKFWBA 2
PR? WLKB

\ 1l BKA RPB @RPQLJIBOP FK >K >DDOBD>QFLK >KA LK QEB P>JB OBDFPQO>QFLK PE>Il 7B IL@>!
QEB P>JB 40>KPJFPPFLK :LKB BUFPQFKD IL>A IDDOBD>QB LO >Q QEB P>JB KLAB BU@BMQ ClI
%@LKLIF@ 2BDRI>QFLK /KIV 2BDFPQO>QFLK !ll BKA RPB @RPQLJBOP FK >K >DDOBD>QFLK >|
QEB P>JB %@LKLIF@ 2BDRI>QFLK /KIV 2BDFPQO>QFLK PE>Il ?B IL@>QBA FK QEB P>JB
40>KPJFPPFLK :LKB

\ %>@E BKA RPB @RPQLJBO PFQB JRPQ JBBQ QEB OBNRFOBJBKQP CLO J>OHBQ M>0OQF@FM>
$BJ>KA 2BPLRO@B BU@BMQ CLO QEB  H7 JFKFJRJ IL>A OBAR@QFLK OBNRFOBJBKQ CLO %K
>KA IK@FII>0V 3BOSF@BP

\ 1K BKA RPB @RPQLJBOdP M>0OQF@FM>QFLK FK QEB %KBODV >KA IK@FII>0V 3BOSF@B ->OHB
>AJFKFPQBOBA BFQEBO RKABO LKB %@LKLIF@ 2BDFPQO>QFLK LO FC LKIV MOLSFAFKD 2BDI
PBOSF@B QEBK TFQE >K %@LKLIJF@ 2BDRI>QFLK /KIV 2BDFPQO>QFLK >KA >K %@LKLIF@ %}
/KIV 2BDFPQO>QFLK >P LRQIFKBA FK QEFP ->KR>I

10.5.1 Calculations for the Weighted Average Line Loss Factor

7EBK >Il BKA RPB @RPQLJBOP FK > OBDFPQO>QFLK >0OB KLQ PR?GB@Q QL QEB P>JB ,FKB ,LPP &>
C>@QLO CLO QEB OBDFPQO>QFLK PE>Il ?B QEB OBDFPQO>QFLK IL>A OBAR@QFLK TBFDEQBA >SE
CLO BKA RPB @RPQLJBOP FK >K >DDOBD>QFLK

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



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

0*- PE>Il @>I@RI>QB QEB 2>QFL 3E>0B CLO B>@E BKA RPB @RPQLJBO >P QEB MBO@BKQ>DB PE>
PRJJ>QFLK LC QEB FKAFSFAR>| >KQF@FM>QBA IL>A OBAR@QFLK @>M>?FIFQFBP QLQ>I H7

0*- PE>Il @>I@RI>QB QEB 7BFDEQBA !SBO>DB ,FKB ,LPP & @QLO 7!,& ?V JRIQFMIVFKD QEB 2>QFL
3E>0B QFJBP QEB ,LPP & @QLO ,& CLO B>@E BKA RPB @RPQLJBO >KA QLQ>IFWFKD QEB OBPRIC
& PE>Il OBMOBPBKQ QEB ,& LC QEB OBDFPQO>QFLK

0*- PE>Il MOLSFAB QEB @>I@RI>QFLK LC >II IL>A TBFDEQBA S>IRBP >KA QEBFO PRMMLOQFKD A>Q
;3% >KA #30 >Q QEB QFJB LC OBDFPQO>QFLK

4EB CLIILTFKD Q>?IB FIIRPQO>QBP >K BU>JMIB LC QEB @>I@RI>QFLK LC QEB 7! ,&
Customer 1 2 3 Total

H7

2>QFL 3E>0B

"4

&

71 4

7" ,&

10.5.2 Settlement for Aggregation

Il BKA RPB @RPQLJBOP FK QEB OBDFPQO>QFLK >0OB @LKPFABOBA QL E>SB FKAFSFAR>IIV M>OQF
@ROQ>FIIBKQ BSBKQ FC @IB>0OBA FK QEB $>V >EB>A ->0OHBQ LO T>P AFPM>Q@EBA ?V 0*- FK 2B>|
->OHBQ !ll PRMMLOQFKD ABQ>FIP >P LRQIFKBA ?BILT TFIl ?B >S>FI>?IB QL QEB ,3% >CQBO QEB PB
FP PR?JFQQBA ?V QEB #30 BU@BMQ TEBOB QEB BKA RPB @RPQLJBOP FK QEB OBDFPQO>QFLK >(
OBNRFOBA QL E>SB QEB P>JB ,3%

\ 2BDFPQO>QFLK #", FP ?>PBA LK QEB PRJ LC B>@E BKA RPB @RPQLJBOdP JBQBO A>Q> TEBOB
BKA RPB @RPQLJBO FP ABCFKBA >P > RKFNRB %%$# >@@LRKQ KRJ?BO

\ -BQBO A>Q> CLO B>@E BKA RPB @RPQLJBO FK QEB >DDOBD>QFLK BU@BMQ CLO KLK FKQBC
OBPFABKQF>I $FOB@Q ,L>A #LKQOLI 2BDFPQO>QFLKP TEBOB > PQ>QFPQF@>| P>JMIB LC BK/
@RPQLJIBOP J>V ?B RPBA CLO JBQBO A>Q> FK >@@LOA>K@B TFQE 0*- ->KR>I ,L>A
&LOB@>PQFKD >KA IK>IVPFP 1QQ>@EJBKQ #

\ -BQBOBA ,L>A %>@E FKAFSFAR>| BKA RPB @RPQLJBO FK QEB >DDOBD>QFLK TFIl E>SB FQP |
JBQBOBA IL>A >KA QEB PRJJ>QFLK LC QEB FKAFSFAR>| JBQBOBA IL>AP TFIl OBMOBPBKQ QEB
OBDFPQO>QFLK JBQBOBA IL>A .LK FKQBOS>| JBQBOBA OBPFABKQF>| $FOB@Q ,L>A #LKQOLI
2BDFPQO>QFLKP J>V RPB > PQ>QFPQF@>| P>JMIB LC BKA RPB @RPQLJBOPd JBQBO A>Q> QL
QEB OBDFPQO>QFLK JBQBOBA IL>A FK >@@LOA>K@B TFQE 0*- ->KR>l ,L>A &LOB@>PQFKD :
IK>IVPFP 1QQ>@EJBKQ #

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



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

\ 7BFDEQBA ISBO>DB ,LPP & @QLO 7! ,& 4EB IL>A OBAR@QFLK 7! & PE>Il ?B QEB S>IRB
@>I@RI>QBA CLO QEB OBDFPQO>QFLK

10.6 Interval Meter Equipment and Load Data Requirements

1 #30 ,3% %S$# LO >DBKQ ABPFDK>QBA ?V QEB #30 J>V CRICFII QEB FKQBOS>| JBQBOFKD BNRFMJB
>KA IL>A A>Q> OBPMLKPF?FIFQFBP QE>Q >OB OBNRFOBA ?V 0*- LC QEB #30 CLO %@LKLIJF@ 00B
%JBODBK@V >KA %JBODBK@V $2 OBPLRO@BP FK@IRAFKD K@FII>0V 3BOSF@BP )KQBOS>| JBQE
BNRFMJBKQ >KA IL>A A>Q> RPBA CLO OBQ>FI BIB@QOF@FQV PBOSF@B >OB ABBJBA QL JBBQ 0*-
OBNRFOBJBKQP CLO BKBODV PBQQIBIBKQ >KA @>M>@FQV @LIMIF>K@B

4EB CLIILTFKD AL@RJBKQ>QFLK PE>Il ?B MOLSFABA ?V QEB #30 QL 0*- TEBK KLK OBQ>FI BIB@QOF:
PBOSF@B JBQBOFKD BNRFMJBKQ >KA IL>A A>Q> TFIl ?B RQFIFWBA CLO PBQQIBJBKQP LO @LIMIF:
#30 PE>Il SBOFCV QE>Q >l AL@RIBKQ>QFLK FP >@@RO>QB >KA J>FKQ>FK @LIMIF>K@B QL 0*- JB
BNRFMJBKQ >KA IL>A A>Q> OBNRFOBJBKQP

\ 4EB A>QB QEB JBQBOFKD BNRFMJBKQ T>P FKPQ>IIBA QBPQBA >KA OB>AV QL OB@LOA PQLO
@LJIRKF@>QB FKQBOS>I IL>A A>Q> CLO $32 >@QFSFQV

4EB MBOPLK QE>Q FKPQ>IIBA QEB JBQBOFKD BNRFMJBKQ
4EB J>HB >KA JLABI LC QEB JBQBO

-BQBOFKD BNRFMJBKQ >@@RO>@V JBQBO #4 >KA 04

#4 04 QVMB ABPFDK>QFLK

#4 O>QFL

I IBQBOFKD BNRFMJBKQ PE>Il >Q > JFKFJRJ JBBQ >MMOLMOF>QB 1.3) @ >KA @

PQ>KA>OAP QL BKPROB QEB JBQBOFKD BNRFMJBKQ FP TFQEFK QEB 4>0OFCC ABCFKBA >@ @}

PQ>KA>OAP

\ -BQBOFKD BNRFMJBKQ RPBA CLO IK@FII>0V 3BOSF@BP PE>Il JBBQ >AAFQFLK>I OBNRFOBJBk
ABCFKBA FK QEB 0*- 4>OFCC >KA LO ->KR>IP

\ )C BNRFMJBKQ ALBP KLQ JBBQ QEBPB PQ>KA>0AP QEBK LK >K BU@BMQFLK ?>PFP > CFBIA G

7B @LKAR@QBA QL S>IFA>QB QEB >@@RO>@V >P ILKD >P QEB BIB@QOF@FQV PBOSF@B FP

SLIQP 0* TFIl OBSFBT QEB CFBIA QBPQ OBPRIQP >KA >PPL@F>QBA JBQBOFKD BNRFMJBKQ

@LKCFDRO>QFLK QL ABQBOJFKB TEBQEBO LO KLQ QEB RPB LC JBQBOFKD BNRFMJBKQ TFII ?

\ -BQBOFKD BNRFMJBKQ J>V FK@IRAB > MRIPB A>Q> OB@LOABO RPBA FK @LKGRK@QFLK TFQ

— = -

4EB #30 LO ABPFDK>QBA >DBKQ PE>Il J>FKQ>FK QEB OBI>QFLKPEFM ?BQTBBK QEB IL>A A>Q> JBQ
BNRFMJBKQ %$# >@@LRKQ KRJI?BO >KA LQEBO #RPQLJBO )ABKQFCFBOP >P ABCFKBA &ROQEBO
LO ABPFDK>QBA >DBKQ PE>Il PR?JFQ QL 0*- QEB NR>IFQV >PPRO>K@B MOLQL@LI RPBA QL BKPRC
BNRFMJBKQ >@@RO>@V LSBO QFJB !ll FKQBOS>! IL>A A>Q> BU@BMQ TEBOB >IPL RPBA CLO OBQ
PBOSF@B PE>Il >Q > JFKFJRJ @LIMIV TFQE QEB .1%3" 6%% 6>IFA>QB %AFQ %PQFJ>QB PQ>KA>(
TEBOB >MMIF@>?IB CLO OBQ>FI BIB@QOF@ PBOSF@B QL BKPROB QEB NR>IFQV LC QEB FKCLOJ:
A>Q> OB@LOABO FP RQFIFWBA QEBK QFJB PE>Il 7B J>K>DBA LK > A>FIV ?>PFP LO MBO @LJJRKF@
TEF@EBSBO FP IB>PQ COBNRBKQ 4FJB J>V ?B @EB@HBA >KA OB@LK@FIBA QEOLRDE QEB KBQT!

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



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

MOLQL@LI ,L>A A>Q> FK@IRAFKD ?LQE MOB >KA MLPQ 6%% A>Q> PE>Il ?B J>FKQ>FKBA CLO QEF(
JLKQEP ?V QEB #30 LO ABPFDK>QBA >DBKQ 4EB #30 >KA LO ABPFDK>QBA >DBKQ TFIl @LIMIV TFQ!
OBNRBPQP CLO JBQBOFKD BNRFMJBKQ >KA IL>A A>Q> >RAFQ >P KB@BPP>0V QE>Q J>V FK@IRAB
IFJFQBA QL QEB CLIILTFKD

\ "B >S>FI>?IB CLO LK PFQB SBOFCF@>QFLK LC JBQBOFKD BNRFMJBKQ
\ OOLSFAB IL>A A>Q> EFPQLOV CLO 00B >KA OLPQ 6%% IL>A A>Q>

\ OOLSFAB TLOH LOABO @RQ PEBBQ LO LQEBO AL@RJIBKQ>QFLK QL S>IFA>QB QEB FKPQ>I1>Q
JBQBOFKD BNRFMJBKQ

\ ,L>A A>Q> OB@LK@FIF>QFLK TEBOB QEBOB >0OB QTL JBQBOFKD PVPQBJP MOBPBKQ

| #30 LO QEBFO ABPFDK>QBA >DBKQ QE>Q SFLI>QB QEBPB PQ>KA>OAP FP KLQ >IILTBA QL J>K>DB
FKPQ>II>QFLK J>FKQBK>K@B LC JBQBOFKD BNRFMJIBKQ >KA >PPL@F>QBA IL>A A>Q> CLO 0*- PBQ
LO @LIMIF>K@B

LK OBQ>FI BIB@QOF@ PBOSF@B IL>A A>Q> RPBA CLO PBQQIBJBKQP LO @LIMIF>K@B FP KLQ OB
QL QEB OBQ>FI BIB@QOF@ PBOSF@B IL>A A>Q> RKIBPP QL QOLR?IBPELLQ >K FPPRB LO >P M>0Q

)C QEB #30 BIB@QP QL RQFIFWB KLK OBQ>FI BIB@QOF@ PBOSF@B IL>A A>Q> CLO PBQQIBJBKQP (
MOLSFAB KFKBQV ~ @LKPB@RQFSB A>VP LC IL>A A>Q> LK >K >KKR>| ?>PFP KB>0 QEB BCCB@QF
QEB OBDFPQO>QFLK QL 0*- >KA 0*- TFIl J>HB QEFP IL>A A>Q> >S>FI>?IB QL QEB >MMOLMOF>QB ,3%
SAAFQFLK QEB #30 LO 0*- PE>Il MOLSFAB IL>A A>Q> QL QEB %$# >P >MMOLMOF>QB CLO QEB MB>
@LKQOF?RQFLK >AA ?>@H MOL@BPP

10.7 Use of Sub-meter Load Data b Support Demand Response
Regulation Compliance

a3R? JBQBOb PE>Il JB>K > JBQBOFKD MLFKQ CLO BIB@QOF@FQV @LKPRIMQFLK QE>Q ALBP KLQ |
BIB@QOF@FQV @LKPRIMQFLK CLO QEB BKA RPB @RPQLJBO >P ABCFKBA ?V QEB %$# >@@LRKQ
PE>I LKIV >@@BMQ PR? JBQBO IL>A A>Q> COLJ BKA RPB @RPQLJIBOP CLO JB>PROBJIBKQ >KA SBC
LC 2BDRI>QFLK PBOSF@B >P PBQ CLOQE FK QEB %@LKLJF@ ,L>A 2BPMLKPB ORIBP >KA 0*- ->KR>I|

a,L@>QFLKb >P RPBA FK QEB %@LKLJF@ ,L>A 2BPMLKPB ORIBP PE>II JB>K >K BKA RPB @RPQLJBC
>P ABCFKBA ?V QEB OBIBS>KQ %%$# >@ @LRKQ KRJ?BO

#30P QE>Q E>SB BKA RPB @RPQLJIBOP QE>Q M>0QF@FM>QB FK QEB 2BDRI>QFLK J>OHBQ J>V ?B
QL RPB 3R? JBQBOBA IL>A A>Q> FKPQB>A LC IL>A A>Q> >Q QEB %$# >@@LRKQ KRJ?BO IBSBI CLO

2BDRI>QFLK JB>PROBJBKQ >KA SBOFCF@>QFLK >P PBQ CLOQE FK QEB 0*- ->KR>IP >KA PR?GB@Q
CLIILTFKD

\ #30P JRPQ @IB>0IV FABKQFCV CLO 0*- >Il BIB@QOF@>| ABSF@BP QE>Q MOLSFAB 2BDRI>QFL
FABKQFCV >Il LQEBO ABSF@BP RPBA CLO PFJFI>O MOL@BPPBP TFQEFK QEB P>JB ,L@>QFLK
MOLSFAB 2BDRI>QFLK 4EB ,L@>QFLK JRPQ @LKQOF?RQB QL J>K>DBJBKQ LC COBNRBK@V @
QEB 0*- BIB@QOF@ DOFA LO 0*- PE>Il ABKV RPB LC 3R? JBQBOBA IL>A A>Q> CLO QEB ,L@>QFL

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



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

\ 4EB #30 PE>Il PR?JFQ PFKDIB IFKB AF>DO>JP QL 0*- RKIBPP LQEBOTFPB >MMOLSBA ?V 0* TFQ|
3R? JBQBOBA ABSF@B P @IB>0IV PMB@FCFBA >Q QEB ,L@>QFLK 0*- SBOFCFBP QE>Q >Il PF.
ABSF@BP >Q QEB ,L@>QFLK >0B 3R? JBQBOBA >KA FC QEB PFJFI>0 ABSF@BP >OB KLQ 3R? Ji
0*- TFIl ABKV QEB RPB LC 3R? JBQBO IL>A A>Q> RKIBPP QEB #30 @>K ABJLKPQO>QB QE>Q QEE
BIB@QOF@FQV RP>DB LC PR@E PFJFI>0 ABSF@BP QE>Q >0OB KLQ 3R? JBQBOBA AL KLQ LCCF
FK BIB@QOF@FQV RP>DB LC QEB BIB@QOF@> ABSF@B QE>Q MOLSFABP QEB 2BDRI>QFLK P

\ )C QEB OBDFPQO>QFLK QL M>OQF@FM>QB FK QEB 2BDRI>QFLK ->0OHBQ @LKQ>FKP >K >DDOE
L@>QFLKP QEB OBIBS>KQ #30 TFIl MOLSFAB 0*- TFQE IL>A A>Q> CLO B>@E ,L@>QFLKdP 3R?.
QEOLRDE >K >CQBO QEB C>@Q IL>A A>Q> PR?JFPPFLK MOL@BPP RMLK OBNRBPQ ?V 0*-

\ 111 QBIBJBQOV IL>A A>Q> QL 0*- FP QL ?B ?>PBA LK ABSF@B BIB@QOF@FQV @LKPRIMQFLK CL
OBDFPQO>QFLK 4EB OBDFPQO>QFLK IL>A A>Q> JRPQ FK@IRAB IL>A A>Q> COLJ >l ,.L@>QFLK
>l ABSF@BP >MMOLSBA >Q B>@E ,L@>QFLK LK QEB OBDFPQO>QFLK &LO BU>JMIB FC QEB O
E>P L@>QFLKP >KA B>@E ,L@>QFLK E>P LKB  MRJM QE>Q OBDRI>QBP QEBK QEB QBIBJBQ
IL>A A>Q> TFIl FK@IRAB QEB >DDOBD>QB IL>A A>Q> CLO >Il QEOBB  MRJIMP

\ )C QEB OBDFPQO>QFLK FP >K >DDOBD>QFLK LC ,L@>QFLKP QEB #30 TFIl MOLSFAB 0* TFQE I|
CLO B>@E ,L@>QFLKdP 3R? JBQBO QEOLRDE >K >CQBO QEB C>@Q IL>A A>Q> PR?JFPPFLK MC
ABQBOJFKBA ?V 0*- 4EFP >IILTP 0*- QL @LKCFOJ QE>Q QEB >DDOBD>QB IL>A A>Q> PBKQ QEO|
QBIBJBQOV @LKPFPQP LC >Il ,L@>QFLKP LK PR@E OBDFPQO>QFLK

0*- J>V @LKAR@Q O>KALJ RK>KKLRK@BA >RAFQP LC >II ,L@>QFLKP QE>Q >0OB OBDFPQBOBA QL
FK QEB 2BDRI>QFLK J>OHBQ QL BKPROB QE>Q ABSF@BP QE>Q >OB OBDFPQBOBA ?V QEB #30P >P
2BDRI>QFLK PBOSF@B >OB KLQ LQEBOTFPB ?BFKD LCCPBQ ?V > @E>KDB FK RP>DB LC LQEBO AB:
QEB P>JB ,L@>QFLK

IRAFQFKD FK@IRABP > JBQELA LC P>JMIFKD ,L@>QFLK IBSBI IL>A A>Q> TFQELRQ #30dP MOFLO HK
LC PFQBP P>JMIBA #30 TFIl MOLSFAB ,L@>QFLK IBSBI IL>A A>Q> TEF@E OBMOBPBKQP IL>A A>Q> (
%$# >@@LRKQ KRJ?BO QL 0*- RMLK OBNRBPQ QEOLRDE >CQBO QEB C>@Q JBQBO A>Q> PR?JFPP
MOL@BPP >P ABQBOJFKBA ?V 0*-

111 #30 JBQBO BNRFMJBKQ TFIl @LKCLOJ QL JBQBO A>Q> PQ>KA>OAP PBQ CLOQE FK QEB 0*- 4>0OFC
QEB 0*- /MBO>QFKD 'DOBBJBKQ >KA >P ABCFKBA FK 3B@QFLK LC QEFP ->KR>| >KA >Il #30
QBIBJBQOV TFIl @LIMIV TFQE QEB PQ>KA>OAP PBQ CLOQE FK QEB 0* 4>0OFCC 0*- /MBO>QFKD !DC
>KA 0*- ->KR>l  ">I>K@FKD /MBO>QFLKP 3B@QFLK

0*- J>V PRPMBKA QEB 2BDRI>QFLK J>OHBQ >@QFSFQV LC %@LKLIF@ ,L>A 2BPMLKPB 0>0QF@FM:
FK@IRAFKD #30P QE>Q AL KLQ @LJMIV TFQE QEB %@LKLIF@ ,L>A 2BPMLKPB >KA 2BDRI>QFLK ->C
OBNRFOBJBKQP >P PBQ CLOQE FK 3@EBARIB LC QEB 4>0OFCC >KA QEB 0*- ->KR>IP >KA J>V OBCB
J>QQBO QL QEB )KABMBKABKQ ->OHBQ -LKFQLO >KA LO QEB &BABO>| %KBODV 2BDRI>QLOV #LJJF
ICCF@B LC %KCLO@BJBKQ

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



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

Section 11: Section Retired

11.1 Section Retired

11.2 Section Retired

2BSFPFLK %CCB@QFSB $>Q8B 0*-]



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
3B@QFLK /SBOSFBT LC QEB 0OF@B 2BPMLKPFSB $BJ>KA

Section 12: Owerview of the Price Responsive Demand

7BI@LJIB QL QEB /SBOSFBT LC QEB 0OF@B 2BPMLKPFSB $BJ>KA PB@QFLK LC QEB 0*- ->KR>| CLO
%KBODV K@FII>0V 3BOSF@BP ->OHBQ /MBO>QFLKP )K QEFP PB@QFLK VLR TFIl CFKA QEB CLIIL"
FKCLOJ>QFLK

\ IKLSBOSFBT ABP@OFMQFLK LC QEB 00OF@B 2BPMLKPFSB $BJ>KA PBB a/SBOSFBT LC 0*- 0OF¢
2BPMLKPFSB $BJ>KAb

\ 'IFPQ LC QEB 0OF@B 2BPMLKPFSB $BJ>KA "RPFKBPP 2RIBP PBB a0*- 0OF@B 2BPMLKPFSB
$BJ>KA "RPFKBPP 2RIBPb

12.1 Owerview of Price Responsive Demand

4EB ABSBILMJBKQ >KA FIMIBIJBKQ>QFLK LC AVK>JF@ >KA QFJB AFCCBOBKQF>QBA OBQ>FI O>QBFP
TFQE RQFIFQV FKSBPQJBKQ FK !AS>K@BA -BQBOFKD )KCO>PQOR@QROB !-) IBA QL >K FK@OB>PI
IL>A FK 0*- QL ?B OBPMLKPFSB QL @E>KDFKD TELIBP>IB MOF@BP 4EOLRDE BK>?IFKD QB@EKLILD
?BE>SFLO>l @E>KDBP @LKPRJBOP JLAFCV QEBFO ABJ>KA >P MOF@BP @E>KDB TFQELRQ ?BFKD
AFPM>Q@EBA ?V 0*- LO ?FAAFKD ABJ>KA OBAR@QFLKP FKQL QEB 0*- J>OHBQP 'FSBK QEB IFKH>D
?BQTBBK AVK>JF@ OBQ>FI 0>QB PQOR@QROBP >KA TELIBP>IB MOF@BP QEFP MOF@B OBPMLKP
MOBAF@Q>?IB >KA KBBAP QL ?B >@@LRKQBA CLO FK QEB TELIBP>IB J>OHBQ ABPFDK >KA LMBO>:

4EFP MOBAF@Q>?IB OBAR@QFLK FK @LKPRIMQFLK FK OBPMLKPB QL @E>KDFKD TELIBP>IB MOF(
0OF@B 2BPMLKPFSB $BJ>KA 02$ 4EB @LKQFKRBA ABSBILMJBKQ LC 02$ OBNRFOBP @LLOAFK>QF
?BQTBBK QEB TELIBP>IB J>OHBQ >KA QEB OBQ>FI 0>QB ABPFDK QL J>UFJFWB FQP ?BKBCFQ QL @
4EB ABMILVJBKQ LC !-) CLO PJ>Il @LJIBO@F>| >KA OBPFABKQF>I @RPQLJIBOP BK>?IBP AVK>JF@ >|
QFJB AFCCBOBKQF>QBA OBQ>FI 0>QB PQOR@QROBP IFKHBA QL TELIBP>IB MOF@BP !-) PRMMLO!
0>QB PQOR@QROBP >KA QEBPB QVMBP LC OBQ>FI O>QBP MOLSFAB QEB BUMLPROB QL J>OHBQ |
QL MOLSFAB QEB FK@BKQFSB CLO OBQ>FI @RPQLJBOP QL OBAR@B LO PEFCQ @LKPRIMQFLK FK

IIQELRDE 02$ FP KLQ AFOB@QIV AFPM>Q@E>?IB ?V 0*- >RQLJ>QBA OBQ>FI @RPQLJBO OBPMLKPE
QFJB %KBODV MOF@B PFDK>IP @>K MOLAR@B > MOBAF@Q>?IB ABJ>KA @ROSB >P > CRK@QFLK
QVMF@>IIV FK@OB>PB AROFKD @>M>@FQV BJBODBK@FBP >KA >P > @LKPBNRBK@B ABJ>KA AOL
QEBOBCLOB ?B >?IB QL OBAR@B QEB FKPQ>IIBA @>M>@FQV OBNRFOBA QL JBBQ ,LPP LC ,L>A %U
/,.% ?>PBA OBIF>?FIFQV PQ>KA>OAP

02$ FP MOLSFABA ?V > 0*- -BJ?BO QE>Q OBMOBPBKQP OBQ>FI @RPQLJBOP QE>Q E>SB QEB @>M>
OBAR@B IL>A FK OBPMLKPB QL MOF@B 4EB 0*- -BJ?BO >@QFKD LK ?BE>IC LC PR@E OBQ>FI @RP(
QEB MROMLPB LC MOLSFAFKD 02$ FP OBCBOOBA QL >P QEB 02$ 00LSFABO ! 02$ 0OLSFABO CLO >
OBQ>FI @RPQLJIBO JRPQ JBBQ >II LC QEB BIFDF?FIFQV OBNRFOBJBKQP CLO MOLSFAFKD 02$

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
3B@QFLK /SBOSFBT LC QEB 0OF@B 2BPMLKPFSB $BJ>KA

12.2 Price Responsive Demand Business Rules

12.2.1 Price-Demand Curves in the Energy Market

02% @LJIJFQQBA FK 20- CLO QEB @ROOBKQ $BIFSBOV 9B>0 ?FAP FK QEB 0*- %KBODYV ->OHBQ MBO
?RPFKBPP ORIBP ?BILT &LO ABQ>FIP >?LRQ 02$ M>OQF@FM>QFLK FK QEB 0*- #>M>@FQV ->OHBQ
0*- ->KR>l 0*- #>M>@FQV ->OHBQ

02$ QE>Q FP KLQ @LJJFQQBA FK 20- CLO QEB @ROOBKQ $BIFSBOV 9B>0 E>P QEB LMQFLK QL ?FA
%KBODV ->OHBQ >P >K a%KBODV /KIVb ?FA )C 02$ FP ?FA FKQL QEB J>OHBQ >P a%KBODV /KIVh QF
->UFJRJ %JBODBK@V PBDJBKQP QE>Q >0B KLQ @LJIFQQBA -7 LC @>M>@FQV J>V PR?JFQ > ?FA M
RM QL QEB %KBODV ->OHBQ LCCBO @>M

%KA RPB @RPQLJBO IL>AP FABKQFCFBA >P 02$ J>V KLQ F ?B OBDFPQBOBA >P %@LKLIJF@ ,L>A
2BPMLKPB LO %JBODBK@V ,L>A 2BPMLKPB FF ?B RPBA >P QEB ?>PFP LC >KV $BJ>KA 2BPLRO@B
3BII /CCBO LO %KBODV %CCF@FBK@V 2BPLRO@B 3BIl /CCBO FK >KV 20- IR@QQFLK LO FFF ?B FAB|
02%$ 0I>K LO 02% OBDFPQO>QFLK LC >KV LQEBO 02$ 0OLSFABO

12.2.2 Characteristics of Price-Demand Curves in the PJM Energy Market

4EB OOF@B $BJ>KA #ROSBP 02$ #ROSBP CLO 02% @LJIJFQQBA FK 20- CLO > $BIFSBOV 9B>0 TFII
E>SB QEB CLIILTFKD @E>0>@QBOFPQF@P >KA @>K ?B PR?JFQQBA FK QEB 0*- %KBODV ->OHBQ L
?>PFP

\ 02$ #ROSBP >@@BMQBA >Q QEB QFJB LC 02$ OBDFPQO>QFLK >OB RPBA >P ABC>RIQ 02$ ?FA
$>V >EB>A ->OHBQ @IB>OFKD MOL@BPP 5MA>QBP QL QEB ABC>RIQ @ROSBP J>V ?B PR?JFQ(
QEB $>V >EB>A ->0OHBQ LK > A>FIV ?2>PFP 2V >Q QEB @ILPFKD LC QEB $>V >EB>A ?FA MBOF

\ 02$ #ROSBP FK QEB %KBODV ->OHBQ >OB JLABIBA FK QEB 2B>| QFJB AFPM>Q@E >IDLOFQEJP
@>K PBQ 2B>I QFJB ,-0 02$ TFIl PBQ 2B>I QFJB ,-0 ?>PBA LK LCCBO MOF@B LK QEB 02$
@ROSB >P ABP@OF?BA FK 3B@QFLK  LC QEFP ->KR>| )C > 02$ #ROSB FP J>OHBA >P
aRK>S>FI>?IBb QEB 02$ #ROSB FP FKBIFDF?IB QL PBQ 2B>I QFJB ,-0 02$ #ROSBP FK QEB %KBC
->OHBQ JRPQ ?B PR?JFQQBA ?V IL@>QFLK FABKQFCFBA >Q QEB PR?PQ>QFLK IL@>QFLK TFQ
QO>KPJFPPFLK WLKB >P BIB@QOF@>IIV @ILPB >P MO>@QF@>I QL QEB >MMIF@>?IB IL>A F B
0*- TFIl MOLSFAB >PPFPQ>K@B QL %$#P QL MLPQ J>MMFKD CFIBP QE>Q J>M 0./$%3 QL
DBLDO>MEF@ IL@>QFLKP PR@E >P WFM @LABP

\ 02$ @ROSBP FK@IRAB QEB CLIILTFKD M>0>JBQBOP
g IS>FI>?FIFQV CI>D
g 2BPMLKPB O>QB
g -FKFJRJ NR>KQFQV LC 02$
g ->UFJRJ NR>KQFQV LC 02$

\ 02$ #ROSBP FK QEB %KBODV ->OHBQ JRPQ ?B KLK FK@OB>PFKD >KA @>K E>SB RM QL MOF(
NR>KQFQV PBDJBKQP CLO B>@E ELRO

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
3B@QFLK /SBOSFBT LC QEB 0OF@B 2BPMLKPFSB $BJ>KA

\ 02$ 0OLSFABOP TFQE @LJJFQQBA 02$ >OB OBNRFOBA QL E>SB >RQLJ>QFLK LC 02$ QE>Q FP
KBBABA QL OBPMLKA QL 2B>I QFJB ,-OP CLO QEB 02$ #ROSBP QE>Q >OB PR?JFQQBA

\ 4EB J>UFJRJ ?FA MOF@B LC QEB 02% #ROSB FP QEB >MMIF@>?1B BKBODV J>0OHBQ LCCBO @>I
12.2.3 Section Retired

12.2.4 Price-Demand Curves in Real-time Energy Market Operations
$ROFKD KLOJ>l %@LKLIF@ @LKAFQFLKP

\ 02% #ROSBP >0OB FK@IRABA FK 3B@ROFQV #LKPQO>FKBA %KBODV $FPM>Q@E 3#%$
\ 02% @>K PBQ 2B>|1 QFJB ,-OP RM QL QEB %KBODV ->OHBQ LCCBO @>M

$ROFKD %JBODBK@V @LKAFQFLKP
\ 02$ JRPQ ?B @ROQ>FIBA LK@B 0* E>P
g $B@I>0OBA > 0BOCLOJ>K@B !PPBPPJBKQ )KQBOS>| >KA

g 4EB 2B>| QFJB ,-0 >Q QEB >MMIF@>?IB IL@>QFLK JBBQP LO BU@BBAP QEB MOF@B LK QE!
PR?JFQQBA 02$ @ROSB >Q TEF@E QEB IL>A E>P @LJIFQQBA QL @ROQ>FI
\ %CCB@QFSB TFQE QEB $BIFSBOV 9B>0 >KA QEBOB>CQBO 0*- TFIl FPPRB >K %JBODBK@

MOL@BAROBP KLQFCF@>QFLK QL FKAF@>QB TEBK QEBOB FP > 0BOCLOJ>K@B !PPBPPJBKQ
02$ MOLSFABOP HKLT TEBK QEBV >OB OBNRFOBA QL OBAR@B IL>A

\ $ROFKD %JBODBK@V @LKAFQFLKP 0*- TFIl RPB 2B>| QFJB A>Q> PR?JFQQBA ?V 02$ 00LSFABC
ABQBOJFKB QEB >S>FI>?FIFQV >KA >@QR>| OBPMLKPB LC 02$ MBO QEB ORIBP CLO ,L>A ->K>I
IMBO>QFLK>I 2BMLOQFKD

12.2.5 Section Deleted
.L ILKDBO OBIBS>KQ

12.2.6 PRD Curves Submitted by PRD Providers
02%$ #ROSBP J>V ?B PR?JFQQBA ?V 02$ 0OLSFABOP FK QEB 0*- %KBODV ->OHBQ ?V  >Q QEB
@ILPFKD LC QEB $>V >EB>A ?FA MBOFLA

02$ #ROSBP PR?JFQQBA ?V 02$ 00LSFABOP >0B FABKQFCFBA FK QEB $>V >EB>A ->OHBQ PLCQT>C
RPBO FKQBOC>@B

02%$ ?FAP >0B JLABIBA FK QEB 2B>| QFJB %KBODV ->OHBQ LKIV >KA >0OB JLABIBA FK QEB 2B>| QFJB
AFPM>Q@E >IDLOFQEJP 02%$ @ROSBP >0OB KLQ JLABIBA FK QEB $>V >EB>A ->OHBQ @IB>OFKD MOl

02$ @ROSBP AL KLQ OBPRIQ FK >KV %KBODV ->0HBQ @E>ODBP QL QEB 02$ 00LSFABO

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
IQQR>@EJBKQ ! )JKQBO@E>KDB %KBODV 3@EBARIB #ROQ>FIJBKQ /OAB

Attachment A: Interchange Enemgy Schedule Cuttailment Order

)KQBO@E>KDB %KBODV 3@EBARIB #ROQ>FIJBKQ /OABOP >0OB ABQ>FIBA FK 3B@QFLK LC 0*-dP 2
40>KPJFPPFLK >KA %KBODV 3@EBARIFKD 00>@QF@BP

2BSFPFLK %CCB@QFSB $>QB 0*-]
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Attachment B: Pumped Storage Modeling

4EFP 1QQ>@EJBKQ ABP@OF?BP QEB MRIMBA PQLO>DB JLABI ABSBILMBA ?V 0*- QE>Q @>K ?B RPB
M>OQF@FM>KQP QL P@EBARIB QEBFO MRIJMBA PQLO>DB MI>KQP LMQFJ>IIV

Description of Model

4EB JLABI QOB>QP QEB MRIJMBA PQLO>DB MI>KQ >P > JBD>T>QQ ELRO -7E OBPBOSLFO 7EBK QEF
MI>KQ DBKBO>QBP -7 >OB OBJLSBA COLJ QEB OBPBOSLFO 7EBK QEB MI>KQ MRIMP -7 >OB >AAB/
MRJIJMFKD BCCF@FBK@V C>@QLO FP RPBA QL QO>KPI>QB QEB MRJM IL>A QL BKBODV QO>KPCBO
OBPBOSLFO 4EB CLIILTFKD CFDROB FIIRPQO>QBP QEB JLABI CLO > PFKDIB QFJB MBOFLA

4EFP JLABI BKCLO@BP QEB @I>PPF@>| a#LKPBOS>QFLK LC &ILTb @LKPQO>FKQ CLO B>@E ELRO
3QLO>DB J>V >IPL ?B @LKPQO>FKBA ?V ->U3QLO>DB >KA -FK3QLO>DB S>IRBP 4EB "BDFKKFKD >K/
%KAFKD 3QLO>DB CLO QEB A>V @>K QEBK ?B @LKPQO>FKBA ?V PBQQFKD QEB ->U3QLO>DB >KA -
S>IRBP

3FK@B QEB L?GB@QFSB LC QEB RKFQ @LJJFQJBKQ PLCQT>0OB FP QL JFKFJFWB QLQ>l @LPQ LSB«
MBOFLA QEB OBPRIQFKD DBKBO>QFLK >KA MRIMFKD P@EBARIB TFIl ?B J>UFJFWBA PL >P QL MOL
ILTBPQ MLPPF?IB PVPQBJ @LPQ J>UFJRJ ?BKBCFQ 4EB @LKPBOS>QFLK LC CILT @LKPQO>FKQ >|
QE>Q MRJIMFKD TFII LKIV L@@RO FC QEB @LPQ LC MRIMFKD @>K ?B LCCPBQ ?V >K >PPL@F>QBA
DBKBO>QFKD

4EB FKMRQP QL QEB JLABI FK@IRAB
\ Plant Data:

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
IQQ>@EJBKQ " ORIJMBA 3QLO>DB -LABIFKD

g JKFQF>I 3QLO>DB ,BSBI
g &FK>13QLO>DB ,BSBI
g ->UFJRJ 3QLO>DB ,BSBI
g -FKFJRJ 3QLO>DB ,BSBI >KA
g ORIJMFKD BCCF@FBK@V C>@QLO
\ Unit Data:
g -FKFJRJ >KA ->UFJRJ DBKBO>QFKD >KA MRJIJMFKD IFJFQP

Note:
.LQB QE>Q MRJMFKD FK@OB>PBP QEB PQLO>DB ?V ORIJMFKD %CCF@FBK@V ORJMFKD -7E >KA
DBKBO>QFLK AB@OB>PBP QEB PQLO>DB ?V QEB -7E QEB MI>KQ FP DBKBO>QFKD

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



0*- ->KR>l %KBODV !K@FII>0V 3BOSF@BP ->OHBQ /MBO>QFLKP
IQQ>@EJBKQ # 3B@QFLK 2BQFOBA

Attachment C: Section Retired
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0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
IQQ>@EJIBKQ $ 6BOFCF@>QFLK LC /CCBOP DOB>QBO QE>K -7E QE>Q
TBOB KLQ BIFDF?IB QL PBQ ,-0

Attachment D: Verification of Off ers greater than $1,000/MWh that
were not eligible to set LMP

4EFP '1QQ>@EJBKQ >AAOBPPBP QEB MOL@BAROBP ?V TEF@E ->OHBQ 3BIIBOP QE>Q FK@RO FK@!
LMBO>QFKD @LPQP CLO > DBKBO>QFLK OBPLRO@B DOB>QBO QE>K -7E @>K OB@BFSB @OBA
/MBO>QFKD 2BPBOSBP 4EB >FJ LC QEB MOL@BAROB FP QL

\ %K>?IB DBKBO>QFLK OBPLRO@BP TFQE @LPQ ?>PBA LCCBOP DOB>QBO QE>K  -7E >KA IBI
QE>K  -7E TEF@E AFA KLQ M>PP QEB LCCBO P@OBBKFKD MOL@BPP >P ABP@OF?BA FK 3|
LC QEFP ->KR>| FK QFJB QL PBQ ,-0 CLO >II LO > MLOQFLK LC QEB LMBO>QFKD A>V >KA
TEF@E >0OB P@EBARIBA LO OBNRBPQBA QL LMBO>QB ?V 0*- 3VPQBJ /MBO>QFLKP QL ?B M>FA
/MBO>QFKD 2BPBOSB @OBAFQP RKABO @BOQ>FK @LKAFQFLKP

g ! DBKBO>QFLK OBPLRO@B J>V ?B BIFDF?IB CLO $>V >EB>A /MBO>QFKD 2BPBOSB @OBAF(
T>P P@EBARIBA ?V 0*- >KA QEB PR?JFQQBA LCCBO FP >@@BMQBA FKQL ->OHBQP '>QBT:
SBOFCFBA >CQBO QEB $>V >EB>A ->OHBQ @ILPBP

g ! DBKBO>QFLK OBPLRO@B J>V 7B BIFDF?IB CLO ">I>K@FKD /MBO>QFKD 2BPBOSB "/2 @O
FC QE>Q OBPLRO@B FP AFPM>Q@EBA >KA QEB OBPLRO@BdP PR?JFQQBA LCCBO FP >@
->0OHBQP >QBT>V >KA SBOFCFBA CLIILTFKD QEB LMBO>QFKD FKQBOS>|

\ %K>?IB DBKBO>QFLK OBPLRO@BP TFQE S>IFA>QBA @LPQ ?>PBA LCCBOP DOB>QBO QE>K
QE>Q >0OB P@EBARIBA LO OBNRBPQBA QL LMBO>QB ?V 0*- 3VPQBJ /MBO>QFLKP QL ?B J>AB T
RKABO @BOQ>FK @LKAFQFLKP

g ! DBKBO>QFLK OBPLRO@B J>V ?B BIFDF?IB CLO $>V >EB>A /MBO>QFKD 2BPBOSB @OBAF(
T>P P@EBARIBA ?V 0* >KA QEB PR?JFQQBA LCCBO FP >@@BMQBA FKQL ->OHBQP '>QBT:
SBOFCFBA

g ! DBKBO>QFLK OBPLRO@B J>V ?B BIFDF?IB CLO "/2 @OBAFQ FC QE>Q OBPLRO@B FP AFP
>KA QEB OBPLRO@BdP PR?JFQQBA LCCBO FP >@@BMQBA FKQL ->OHBQP '>QBT>V >KA S

\ %K>?IB DBKBO>QFLK OBPLRO@BP TFQE MOF@B ?>PBA LCCBOP DOB>QBO QE>K  -7E >KA I
QE>K LO BNR>I QL QEBFO @LPQ ?>PBA LCCBO QL ?B J>AB TELIB FC QEB OBCBOBK@B @LPQ ?
AFA KLQ M>PP QEB LCCBO P@OBBKFKD MOL@BPP >P ABP@OF?BA FK 3B@QFLK  LC QEFP
QFJB QL >IILT QEB MOF@B ?>PBA LCCBO QL ?B DOB>QBO QE>K  -7E CLO >II LO > MLOQFLK L
LMBO>QFKD A>V QL ?B M>FA /MBO>QFKD 2BPBOSB @OBAFQP RKABO @BOQ>FK @LKAFQFLKF

g ! DBKBO>QFLK OBPLRO@B J>V ?B BIFDF?IB CLO $>V >EB>A /MBO>QFKD 2BPBOSB @OBAF(
T>P P@EBARIBA ?V 0*- >KA QEB PR?JFQQBA LCCBOdP OBCBOBK@B @LPQ ?>PBA LCCBO
>@@BMQBA FKQL ->OHBQP '>QBT>V >KA SBOFCFBA >CQBO QEB $>V >EB>A ->OHBQ @ILP

g ! DBKBO>QFLK OBPLRO@B J>V ?B BIFDF?IB CLO "/2 @OBAFQ FC QE>Q OBPLRO@B FP AFP
0*- >KA QEB PR?JFQQBA LCCBOdP OBCBOBK@B @LPQ ?>PBA LCCBO FP >@@BMQBA FKQ
'>QBT>V >KA SBOFCFBA CLIILTFKD QEB LMBO>QFKD FKQBOS>

\ %UMI>FK QEB MOL@BPP ->OHBQ 3BIIBOP @>K OBNRBPQ QL ?B M>FA /MBO>QFKD 2BPBOSB @
?>PBA LK QEB OBPLRO@BdP @LPQ ?>PBA LCCBO TEF@E AFA KLQ M>PP QEB LCCBO P@OBBK
>P ABP@OF?BA FK 3B@QFLK LC QEFP ->KR>| ->OHBQ 3BIIBOP @>K PR?JFQ OBIBS>KQ

2BSFPFLK %CCB@QFSB $>QB 0*- ]
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TBOB KLQ BIFDF?IB QL PBQ ,-0

AL@RJIBKQ>QFLK QL 0*- >KA QEB --5 QL SBOFCV QEB @LPQ ?>PBA LCCBO SF> QEB ->OHBQP
'>QBT>V &RBI 00F@B %U@BMQFLKP Q>? 4EB @LPQ ?>PBA LCCBO JRPQ ?B @LKPFPQBKQ TF
0*- >SMMOLSBA &RBI #LPQ OLIF@V 4EFP MOL@BAROB ALBP KLQ DR>0>KQBB @LPQ OB@LSBO\
JRPQ OBSFBT >KA >MMOLSB QEB ->OHBQ 3BIIBOdP @LPQP ?BCLOB >KV /MBO>QFKD 2BPBOSB
>OB M>FA QL > ->OHBQ 3BIIBO RKABO QEFP IQQ>@EJBKQ $

Eligibility

| DBKBO>QFLK OBPLRO@B TFQE > @LPQ ?>PBA LCCBO DOB>QBO QE>K  -7E ABSBILMBA FK
>@@LOA>K@B TFQE 0* ->KR>l  #LPQ $BSBILMJIBKQ 'RFABIFKBP >KA QEB ->OHBQ 3BIIBOdP 0*-
>MMOLSBA &RBI #LPQ OLIF@V FP BIFDF?IB TEBK

\ ! DBKBO>QFLK OBPLRO@BdP @LPQ ?>PBA LCCBO AFA KLQ M>PP QEB LCCBO P@OBBK LO > Dt
OBPLRO@B E>P > @LPQ ?>PBA LCCBO DOB>QBO QE>K  -7E

\ 0* >KA QEB --5 E>SB OB@BFSBA QEB ->OHBQ 3BIIBOdP PR?JFQQBA AL@RJIBKQ>QFLK QE>Q
PRMMLOQP QEB M>VJBKQ LC /MBO>QFKD 2BPBOSB @OBAFQP

\ 0* TFQE QFJBIV FKMRQ >KA >ASF@B COLJ QEB --5 E>P SBOFCFBA >l @LPQP FK@IRAFKD PQ
KL IL>A >KA FK@OBJBKQ>I BKBODV RPBA QL @>I@RI>QB QEB /MBO>QFKD 2BPBOSB @OBAFC
QEB BU@BMQFLK MOL@BPP ABP@OF?BA FK 3B@QFLK  LC QEFP ->KR>| >KA 0*- E>P >MMO
QEB @OBAFQP

Settlements

'BKBO>QFLK LTKBOP LC OBPLRO@BP @LJJFQQBA ?V 0*- QE>Q JBBQ QEB BIFDF?FIFQV @OFQBOF>
@LIMBKP>QBA RPFKD QEFP MOL@BAROB E>SB RKQFI %04 LK QEB ?RPFKBPP A>V CLIILTFKD QI
LMBO>QFKD A>V QL PR?JFQ >K BAx=BILQL/CCBO6BOFCF@>0OFLKeKIAI @LJ
--5=%KBODV=/CCBOP=2BSFBT JLKFOLOFKD>K>IVOFEQEQEB CLIILTFKD FKCLOJ>QFLK

5KFQ .>JB

$>QB LC LMBO>QFLK

IMMIF@>?IB QFJB LC LMBO>QFLK

#LKQ>@Q FKCLOJ>QFLK K>JB LC PBKABO MELKB B J>FI

$>0B >KA QFJB LC 0*- $FPM>Q@E @LKQ>@Q QL DBKBO>QLO >KA

$L@RJIBKQ>QFLK LC QEB ->OHBQ 3BIIBOdP @>I@RI>QFLK LC QEB @LPQ ?>PBA LCCBO FK >@¢
0*- ->KR>| #LPQ $BSBILMJBKQ 'RFABIFKBP >KA >MMIF@>?IB &RBI #LPQ OLIF@V

—_ = =

2BSFPFLK %CCB@QFSB $>QB 0*- ]
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\ 2BQFOBJBKQ LC 2B>| 4FJB 6>IRBP PB@QFLK >KA >AAFQFLKP QL 0>0>JBQBO ,FIFQBA
3@EBARIB %U@BMQFLKP PB@QFLK

Revision 128 (12/14/2023):
\ LK>I & @QLOP 5MA>QBP

Revision 127 (11/15/2023):
\ /CCBO 6BOFCF@>QFLK 5MA>QBP IQQ>@EJBKQ $ !QQ>@EJBKQ # 2BQFOBA
\ (V?0OFAP OE>PB #LKCLOJFKD ,>KDR>DB #
\ 0" 4OFDDBOP #LKCLOJFKD ,>KDR>DB .BT 3B@QFLK
\ 2BKBT>?IB $FPM>Q@E #LKCLOJFKD ,>KDR>DB
\ 2BDRI>QFLK 2BCBOBK@B 5MA>QB
\ 2BPBOSBP 2BCBOBK@B 5MA>QB
\ .32-#0 &LOJRI> #I>OFCF@>QFLK

Revision 126 (05/3 1/2023):
\ 2B>l| 4FJB 6>IRBP 5MA>QBP
\ 40>KPJFPPFLK #LKPQO>FKQ 0BK>IQV &>@QLO #LKCLOJFKD ,>KDR>DB

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
2BSFPFLK (FPQLOV

\

(V?OFAP OE>PB #LKCLOJFKD ,>KDR>DB # #

Revision 125 (05/18/2023):

\

3B@QFLK "!AABA @I>OFCF@>QFLK CLO BPQ>?IFPEFKD 2BIF>?FIFQV 2BPBOSB 2BNRFOBJBK

Revision 124 (04/26/2023):

#LSBO QL #LSBO OBOFLAF@ 2BSFBT

#E>KDBP J>AB QEOLRDELRQ

\
\
\
\
\
\
\
\

'0>JJ>0 ORK@QR>QFLK 4VML 3VKQ>U #LKPFPQBK@V 2BCBOBK@B 5MA>QBP
5MA>QBA /RQA>QBA (VMBOIFKHP

IAAFQFLK LC @I>OFCVFKD TLOAP >KA MEO>PBP

$BIBQFLK LC ARMIF@>QB J>QBOF>|

0>0>DO>ME 3M>@FKD

#E>KDB >l OBCBOBK@BP LC a/CCF@B LC QEB )KQBO@LKKB@QFLKb QL a0*-b
2BJLSB LRQA>QBA OBCBOBK@BP QL $!32

IAA OBCBOBK@BP QL 3B@2

3B@QFLK

— = -

IAABA ABP@OFMQLO CLO 3Q>?FIFQV ,FIFQP >Q QLM LC PB@QFLK
3B@QFLK  2BTLOA LC &>PQ 3Q>0Q #>M>?IB IAGRPQJIBKQ 00L@BPP PB@QFLK
3B@QFLK #/>OFCF@>QFLK QE>Q ORK QFJBP @LKPFABO KLQFCF@>QFLK LO PQ>0QRM Q

3B@QFLK IAAFQFLK>| ABQ>FI >?LRQ QEB J>UFJRJ KRJ?BO LC -7 00OF@B PBDJBKQP
>IILTBA

\ 3B@QFLK 5MA>QBA JBQELA QL @LJJRKF@>QB 5KFQ 3MB@FCF@ 0>0>JBQBO 'AGRPQJBK

\
\
\

3B@QFLK 5MA>QBA JBQELA QL PR?JFQ BU@BMQFLK OBNRBPQP COLJ QEB MOBSFLRPIV |
QBJIMI>QB QL ->OHBQP '>QBT>V CLOJ >KA 0* #LKKB@Q TB?PFQB

3B@QFLK  #I>OFCF@>QFLK QE>Q 5M 4L #LKDBPQFLK 40>KP>@QFLKP >OB JLABIBA FK QEB
3B@QFLK  #I>OFCF@>QFLK QE>Q )4 3#%$ E>P QTL ELRO ILLH >EB>A MBOFLA
3B@QFLK  2BJLSBA LMBKFKD M>0>DO>ME QE>Q FP OBARKA>KQ COLJ -

3B@QFLK

\

3B@QFLK  #I>0OFCV PR?JFPPFLK QFJB LC "FI>QBO>| 2BPBOSB 40>KP>@QFLKP COLJ QL

3B@QFLK

\

3B@QFLK 2BJLSB LRQA>QBA OBCBOBK@B QL a40>KPJFPPFLK /RQ>DB $>Q> 3VPQBJb

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
2BSFPFLK (FPQLOV

\ 3B@QFLK  2BTOFQB LC ,L>A &LOB@>PQFKD 00L@BAROB QL OBMI>@B LRQA>QBA FKCLOJ>
ABQ>FI RMA>QBA MOL@BPPBP

\ 3B@QFLK  !AAFQFLK LC M>0>DO>MEP QL ABQ>FI QEB L?GB@QFSB LC QEB 30%$ >KA 23# PLC
M>@H>DBP

\ 3B@QFLK IAAFQFLK>| I>KDR>DB QL @I>OFCV #LIJMLPFQB %KBODV /CCBO >AGRPQJBKQP
QEBFO OBI>QFLK QL QEB /!

3B@QFLK
\ 3B@QFLK  !AAFQFLK>I ABQ>FI >?LRQ ELT 24 3#%$ QOB>QP #43 QO>KP>@QFLKP

3B@QFLK
\ 3B@QFLK !AAFQFLK>I ABQ>FI >?LRQ (LROIV 3Q>QB LC #E>0DB LC >K %32

3B@QFLK
\ 3B@QFLK 5MA>QBA I>KDR>DB QL a>KA LOb >P ABCFKBA ?V 0*- CLO ELT IL@>QFLK LC > $32
FP ABQBOJFKBA
\ 3B@QFLK 2BJLS>| LC 7B>QEBO 3BKPFQFSFQV !AGRPQJBKQ COLJ ?RIIBQBA IFPQ ABQ>FIFK
KLQBP
3B@QFLK
\ 3B@QFLK $BIBOBA OBCBOBK@BP QL ABQ>FI >?LRQ 0OF@B $BJ>KA @ROSBP FK MOFLO Al
VB>0P
IQQ>@EJBKQP #>KA $

\ 5SMA>QBA BJ>FI >IF>P RPBA QL PR?JFQ PRMMLOQFKD AL@RJBKQ>QFLK

Revision 123 (02/09/2023):

\ 5MA>QBA PB@QFLK QL MOLEF?FQ #OFQF@>! .>QRO>| >P )KCO>PQOR@QROB IL@>QFLKP
OBDFPQO>QFLK

Administrative Change (Approved by Brian Chmielewski and Joe Ciabattoni 01/06/2023):

\ 3B@QFLK 5MA>QBA ?FK>0V MOLKLRK RP>DB BD aEB LO PEBb QL > DBKABO KBRQO>!
BNRFS>IBKQ BD aQEBV bBQ@ FKLOABO QL PRMMLOQ 0*-dP AFSBOPFQV BNRFQV >KA FK(
BCCLOQP

Revision 122 (10/01/2022):

\ #LKCLOJFKD @E>KDBP QL >@@LRKQ CLO 2BPBOSB 00F@B &L0OJ>QFLK FIMIBIJBKQ>QFLK QL ¢
&%2# SL@HBQP %, SKA %2

g -BODBA BUFPQFKD 2BPBOSB 3B@QFLKP IFPQBA ?BILT FKQL LKB @LIMIBQB 3B@QFLK 0*
2BPBOSB ->OHBQP

f /SBOSFBT LC QEB 0*- 3VK@EOLKFWBA 2BPBOSB ->OHBQ

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
2BSFPFLK (FPQLOV

f ? /ISBOSFBT LC QEB 0*- .LK 3VK@EOLKFWBA 2BPBOSB ->OHBQ
f  /SBOSFBT LC QEB $>V >EB>A 3@EBARIFKD 2BPBOSB ->OHBQ

g 'AABA KBT PR?PB@QFLKP FK 3B@QFLK 0* 2BPBOSB ->OHBQ QL ABP@OF?B $>V >EB>A
>KA 2B>| QFJB 2BPBOSB ->OHBQ PQOR@QROB

/SBOSFBT LC QEB 0*- 2BPBOSB ->OHBQP
0*- 2BPBOSB ->OHBQP /CCBO "RPFKBPP 2RIBP
2BPBOSB 2BNRFOBJBKQ $BQBOJFK>QFLK
2BPBOSB ->OHBQ #IB>OFKD
%SBKQ OBOCLOJ>K@B
2BPBOSB /?IFD>QFLKP
"FI>QBO>| 40>KP>@QFLKP
f  3BQQIBIJBKQP
g %AFQBA QEB CLIILTFKD PB@QFLKP
f " /SBOSFBT
f " 0* 2BPMLKPF?FIFQFBP
f " 'BKBO>QFLK 3@EBARIBP
f -B@E>KF@>1 s B@QEKF@>| 2RIBP
f
f

— = —h —h —h —h —h

" L@>QFLK>| 00F@FKD #>I@RI>QLO ,0#

T 4EB #>1@RI>QFLK LC ,L@>QFLK>| ->ODFK>| 00OF@BP ,-0P $ROFKD %JBODBK@V
OOL@BAROBP

f 3ELOQ>DB 0OF@FKD

f " ">SI>K@FKD /MBO>QFKD 2BPBOSB #LPQ !K>IVPFP

f /SBOSFBT LC QEB 0*- 2BDRI>QFLK ->OHBQ

f 0* 2BDRI>QFLK ->OHBQ "RPFKBPP 2RIBP

f  °->OHBQP $>Q>?>PB 3VPQBJ

f  “/SBOSFBT LC $BJ>KA 2BPLRO@B 0>0QF @FM>QFLK
f " $BJ>KA 2BPLRO@B 2BDFPQO>QFLK 2BNRFOBJBKQP
f ' -BQBOBA $>Q>

f

" IDDOBD>QFLK CLO %@LKLJF@ 0OB %JBODBK@V >KA %JBODBK@V $BJ>KA
2BPLRO@BP

\ )K>AAFQFLK QL QEB @LKCLOJFKD @E>KDBP CLO 2BPBOSB 00OF@B &LOJ>QFLK QEB CLIILTFK
>0OB >IPL FK@IRABA

g 3B@QFLK 2B>| QFJB 3B@ROFQV #LKPQO>FKBA %@LKLIF@ $FPM>Q@E -BQELALILDV
f SMA>QBA !@EFBS>?IB 4>0DBQ -7 @>I@RI>QFLK

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
2BSFPFLK (FPQLOV

f 5MA>QBA ABCFKFQFLK LC RM ALTK O>JM O>QB RPBA L 5MA>QBA AF>D0O>J QL OBCIB(
QEBPB @E>KDBP

\ 5SMA>QBA $! ->OHBQ /MP ->KR>| LTKBO COLJ -FHB 7>0A QL *LB #F>?>QQLKF

Revision 121 (7/7/2022):
\ 5SMA>QBA 3B@QFLK QL OBCIB@Q KBT ILDF@ CLO ABQBOJFKFKD ,-0P CLO $B %KBODFWBA'

Revision 120 (5/25/2022):

\ IAABA3B@QFLK QL ABP@OF?B QEB JLABIFKD @IB>OFKD >KA OBMLOQFKD ORIBP OBD>OAF
PQ>?FIFQV IFJFQP

\ IAABA 3B@QFLK QL FK@IRAB PQ>QFLK PQ>?FIFQV IFJFQ RKFQP TEF@E >0OB >IPL KLQ BIFD
J# @OBAFQP CLO QEB -7 OBAR@QFLK ARB QL PQ>?FIFQV IFJFQP

Revision 119 (3/23/2022):
\ 5SMA>QBA 3B@QFLK QL >AA I>KDR>DB QL PRMMLOQ OPBRAL -LABIBA #LJ?FKBA #V@IB

5KFQP

\ IAABA3B@QFLK QL >AAOBPP JFKFJRJ ORK QFJB CLO OPBRAL -LABIBA #LJ?FKBA #V@IB
5KFQP

\ 5MA>QBA QEB >MMOLSBO COLJ OEFI $d!KQLKFL QL "OF>K #EJFBIBTPHF ARB QL > J>K>DBJBKQ
@E>KDB

\ 3B@QFLK  RMA>QBA CLO DO>JJ>0 MRK@QR>QFLK >KA >AAFQFLK>| JFKLO @IB>K RM

Revision 118 (03/01/2022):
\ 5SMA>QBA 3B@QFLK ? QL OBJLSB FK>@@RO>QB I>KDR>DB
\ 5SMA>QBA 3B@QFLK QL FKAF@>QB @LOOB@Q OBCBOBK@B >QQ>@EJBKQ

\ 5SMA>QBA 3B@QFLK QL @I>OFCV QE>Q QEB DBKBO>QFLK OBPLRO@BAP CRBI @LPQ MLIF@
QL ?B RMA>QBA TEBK LMQFKD FK QL FKQO>A>V CLO QEB @LPQ ?>PBA P@EBARIB

Revision 117 (11/01/2021):
\ .BT 3B@QFLKP
g 3B@QFLK IK@FII>OV 3BOSF@B /MQFJFWBO !3/
3B@QFLK )KQBOJBAF>QB 4B0OJ 3B@ROFQV #LKPQO>FKBA %@LKLIF@ $FPM>Q@E )4
3B@QFLK  2B>l QFJB 3B@ROFQV #LKPQO>FKBA %@LKLIF@ $FPM>Q@E
3B@QFLK 2B>I QFJIB 3B@ROFQV #LKPQO>FKBA %@LKLIF@ $FPM>Q@E /MQFIFW>QFL

3B@QFLK  2B>| QFJB 3B@ROFQV #LKPQO>FKBA %@LKLIF@ $FPM>Q@E ->ODFK>|
2BPLRO@B )ABKQFCF@>QFLK

3B@QFLK 2B>I QFJIB 3B@ROFQV #LKPQO>FKBA %@LKLIF@ $FPM>Q@E -BQELALILDV

g 3B@QFLK  2B>| QFJB 3B@ROFQV #LKPQO>FKBA %@LKLIF@ $FPM>Q@E 4FJBIFKB >KA
)KPQOR@QFLK 3BQ

Q Q@ Q@ «

«Q

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
2BSFPFLK (FPQLOV

g
g

3B@QFLK  2B>I QFJB 3B@ROFQV #LKPQO>FKBA %@LKLIF@ $FPM>Q@E )KMRQP
3B@QFLK  (VAOLMLTBO /MBO>QFLK

\ 5SMA>QBA QL MOLSFAB @I>OFQV LK ELT &FSB  -FKRQB $FPM>Q@E OOF@FKD TFIl FIM>@Q C
?RPFKBPP ORIBP

«

Q Q ©Q ©Q ©Q © @ @ Q@ «Q

g

3B@QFLK
3B@QFLK
3B@QFLK
3B@QFLK
3B@QFLK
3B@QFLK
3B@QFLK
3B@QFLK
3B@QFLK
3B@QFLK
3B@QFLK
3B@QFLK ?

\ 4BOJFKLILDV #E>KDBP

g
g

->OHBQ MMIF@>QFLKP RMA>QBA QL ->OHBQ #/B>OFKD %KDFKBP
(VAOL RMA>QBA QL (VAOLMLTBO

Revision 116 (09/01/2021):
\ .BT 3B@QFLKP

g

Q Q Q «Q

3B@QFLK /SBOSFBT LC 0*- %KBODV ->OHBQP
3B@QFLK  &>PQ 3Q>0Q #>M>?IB 2BPLRO@BP
3B@QFLK  &>PQ 3Q>0Q #>M>?IB IAGRPQJBKQ 00L@BPP
3B@QFLK  %IFDF?IB &PQ 3Q0>0Q 2BPLRO@BP
3B@QFLK  $>V >EB>A %KBODV ->OHBQ

f #LKQ>FKP BUFPQFKD I>KDR>DB TFQE JFKLO JLAFCF@>QFLKP
3B@QFLK  2B>I QFJB %KBODV ->OHBQ

f #LKQ>FKP BUFPQFKD I>KDR>DB TFQE JFKLO JLAFCF@>QFLKP

3B@QFLK  'BKBO>QFLK 2BPLRO@B #LIJMLPFQB %KBODV /CCBO 3@OBBKFKD 00L@BP}
#LIJMLPFQB /CCBOP JLOB QE>K  -7E

3B@QFLK  %KBODV /CCBOP RPBA FK 2B>1 QFJB 00OF@B #>I@RI>QFLK

3B@QFLK  $BQBOJFK>QFLK LC ,-OP CLO 'BKBO>QFLK 2BPLRO@BP TFQE #LJMLPFQB
%KBODV /CCBOP DOB>QBO QE>K  -7E >KABNR>I QL LO ?BILT  -7E

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



0*- ->KR>l  %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP

2BSFPFLK (FPQLOV

3B@QFLK
-7TE

3B@QFLK
3B@QFLK
3B@QFLK

%KBODV /CCBOP 'OB>QBO0O 4E>K

3B@QFLK
QE>K

3B@QFLK
-7E

3B@QFLK

3@OBBKFKD 0OL@BPP CLO #LIJMLPFQB /CCBOP JLOB QE>K

3B@QFLK

#LIMLPFQB %KBODV /CCBOP DOB>QBO QE>K

-TE

3B@QFLK
-7E

-TE

$BQBOJFK>QFLK LC ,-OP CLO #LIJMLPFQB %KBODV /CCBOP 'OB>QBO QE>K

$>V >EB>A )KQBDBO 2BI>U>QFLK
%KBODV /CCBOP RPBA FK $>V >EB>A 00F@B #>I@RI>QFLK

$BQBOJFK>QFLK LC ,-OP CLO 'BKBO>QFLK 2BPLRO@BP TFQE #LJMLPFQB
-7E >KA BNR>I QL LO ?BILT -7E

$BQBOJFK>QFLK LC ,-OP CLO 'BKBO>QFLK 2BPLRO@BP TFQE /CCBOP 'OB>Q
$BQBOJFK>QFLK LC ,-OP CLO #LJMLPFQB %KBODV /CCBOP 'OB>QBO QE>K
%@LKLIF@ ,L>A 2BPMLKPB 2BPLRO@B #LIJMLPFQB %KBODV /CCBO

-7TE

$BQBOJFK>QFLK LC ,-OP CLO %@LKLIF@ ,L>A 2BPMLKPB 2BPLRO@BP TFQE
-7TE >KA BNR>| QL LO ?BILT

$BQBOJFK>QFLK LC ,-OP CLO #LJMLPFQB %KBODV /CCBOP 'OB>QBO QE>K

\ 5MA>QBA QL MOLSFAB @I>OFQV LK ELT &>PQ 3Q>0Q 00F@FKD TFIl FIM>@Q QEB @ROOBKQ

Q Q ©Q ©Q ©Q © ©Q ©Q ©Q @ ©Q @@ @@ @ @ @@ Q@ «
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3B@QFLK
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2BSFPFLK

%CCB@QFSB $>QB

0*- ]



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
2BSFPFLK (FPQLOV

g
g
g

3B@QFLK
3B@QFLK
IQQ>@EJBKQ $

\ 2BQFOBA

g

3B@QFLK

\ 2BKRJ?BOBA

g

g

g

g

3B@QFLK

f OOBSFLRPIV
3B@QFLK

f OOBSFLRPIV
3B@QFLK

f 2BK>JBA QL 3B@QFLK
3B@QFLK

f OOBSFLRPIV

\ 4FQIB >KA I>KDR>DB RMA>QBA QL RPB MOLMBO QBOJFKLILDV

g

3B@QFLK

Revision 115 (06/01/2021):

02$ #E>KDBP ARB QL $L@HBQ %2
\ 2BJLSBA PMB@FCF@ TLOAFKD CLO ,3% %$# >KA #30 COLJ 02$ 00LSFABO ABP@OFMQFLK 3B

\ 2BJLSBA PB@QFLK CLO QEB @>I@RI>QFLK LC ,3%dP "/2 ABSF>QFLKP COLJ 02$ 3B@QFLK
\ 2BJLSBA OBCBOBK@B QL AFOB@Q IL>A OBPMLKPF?FIFQV 3B@QFLK

Revision 114 (05/26/2021):
\ .BT3B@QFLK  CLO ?RPFKBPP ORIBP CLO OR?IF@ $FPQOF?RQFLK -F@OLDOFA 'BKBO>QLOF

Revision 113 (03/29/2021):
\ #LSBO QL @LSBO MBOFLAF@ OBSFBT

g
g

5MA>QBA DO>JJ>0 PMBIIFKD QBOJFKLILDV >KA EVMBOIFKHP QEOLRDELRQ

3B@QFLKP | | 2BJLSBA >I|
I>KDR>DB OBI>QBA QL ">PB #>M>@FQV 2BPLRO@BP

3B@QFLK " 2BJLSBA I>KDR>DB OBI>QBA QL QEB CFOPQ A>V LC QEB %32 0>0QF@FM>C
-LABI

3B@QFLK  5MA>QB >Il 533 QBOJP QL $FPM>Q@E 3FDK>I
3B@QFLK 2BJLSBA

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
2BSFPFLK (FPQLOV

g 3B@QFLK  2BJLSBA JLPQ LC PB@QFLK FKCLOJ>QFLK @LKQ>FKBA FK LQEBO M>OQP L
>KR>|

Revision 112 (01/05/2021):

2BSFPFLK FK@IRABP

\ 5SMA>QBP QL 3B@QFLK >KA  CLO @E>KDBP COLJ QEB -LABIFKD 'BKBO>QFLK 3BKFLO 4>PH
&LO@B OBI>QBA QL (LROIV $FCCBOBKQF>| 3BDJBKQBA 2>JM 2>QBP

Revision 111 (11/19/2020):

\ 5SMA>QBP CLO FK@OB>PBA QO>KPM>0OBK@V PQBJJFKD COLJ TLOH >Q &FSB -FKRQB $FPM>Q(
OOF@FKD -)# SMB@F>I 3BPPFLK

\ #E>KDBA ,-0 6BOFCF@>QFLK QL OOF@B 6BOFCF@>QFLK QL FK@LOMLO>QB SBOFCF@>QFLK |
#IB>OFKD OOF@BP -#0P FK >AAFQFLK QL ,-OP

\ 5MA>QBP QL 3B@QFLKP

Revision 110 (10/28/2020):

\ 3B@QFLK 5MA>QB 02$ ?RPFKBPP ORIBP CLO MBOCLOJ>K@B >PPBPPJBKQ QOFDDBO ?>PE
&%2# IOABO %2

Revision 109 (10/15/2020):

2BSFPFLK FK@IRABP

\ 5MA>QBP CLO &FSB -FKRQB $FPM>Q@E >KA 00F@FKD 3ELOQ 4B0OJ FIMIBIBKQ>QFLK QE>Q >
AFPM>Q@E >KA MOF@FKD FKQBOS>IP

\ 5SMA>QBP CLO FK@OB>PBA QO>KPM>0OBK@V PQBJJFKD COLJ TLOH >Q &FSB -FKRQB $FPM>Q(
OOF@FKD -)# 3MB@F>I 3BPPFLK

\ 5SMA>QBP QL 3B@QFLKP ?

Revision 108 (12/03/2019):
\ 5MA>QBP CLO &%2# /OABO %IB@QOF@ 3QLO>DB 2BPLRO@B 0>0QF@FM>QFLK -LABI

\ IAABA3B@QFLK " %KBODV 3QLO>DB 2BPLRO@B %32 0>0QF@FM>QFLK -LABI >KA RMA>QB.,
3B@QFLKP ? TEBOB >MMOLMOF>QB

Revision 107 (09/26/2019):
\ $SL@RJIBKQ LTKBOPEFM RMA>QBA COLJ ,FP> -LOBIIF QL OEFIFM $d'KQLKFL

\ 3B@QFLK  )K@IRPFLK LC MOL@BPP CLO >AAOBPPFKD OBDRI>QFLK EFPQLOF@ MBOCLOJ>
CLO >K LMBO>QFKD A>V QE>Q C>FI QL ?0FADB LSBO FKQL QEB J>OHBQ @IB>OFKD PVPQBJ

\ 3B@QFLK #I>OFCVFKD I>KDR>DB LK OBPBOSB OBNRFOBJBKQ ABQBOJFK>QFLK CLO J>OHI
@IB>0OFKD MROMLPBP

Revision 106 (05/30/2019):

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
2BSFPFLK (FPQLOV

,>KDR>DB QL >AAOBPP > @OBAF?IB D>P @LKQFKDBK@V P FK QEB @>I@RI>QFLK CLO FK@OB>PFI
IEB>A 3@EBARIFKD 2BPBOSB 2BNRFOBJBKQ

\ 3B@QFLK $>V IEB>A 3@EBARIFKD 2BPBOSB ->OHBQ 2BPBOSB 2BNRFOBJBKQ

,>KDR>DB >AABA QL @I>OFCV QEB OBPBOSB J>0OHBQ BIFDF?FIFQV LC OBPLRO@BP FIM>@QBA ?V
MFMBIFKB @LKQFKDBK@V P

\ 3B@QFLK  3VK@EOLKFWBA 2BPBOSB ->OHBQ %IFDF?FIFQV
\ 3BB@QFLK ? .LK3VK@EOLKFWBA 2BPBOSB 2BPLRO@B %IFDF?FIFQV
\ 3B@QFLK $>V |IEB>A 3@EBARIFKD 2BPBOSB ->OHBQ %IFDF?FIFQV

Revision 105 (04/25/2019):
\ #LSBO QL @LSBO MBOFLAF@ OBSFBT
g 5MA>QBA DO>JJ>0 QEOLRDELRQ
g 5MA>QBA al?LRQ QEFP ->KR>Ib PB@QFLK QL >@@LRKQ CLO !AAFQFLK>| ->KR>| 2BCBOBK;
g 2BLOD>KFWBA 3B@QFLKP >KA  CLO OB>A>?FIFQV
g 2BJLSBA FOOBIBS>KQ A>Q> FK
f 3B@QFLK &FDROB
f 3B@QFLK  2BCBOBK@B QL -BJ?BO 'AJFKFPQO>QFSB #LJJFQQBB

g #I>OFCFBA @LJJFQJBKQ OBNRFOBJBKQP CLO #>M>@FQV 2BPLRO@B %KBODV ->0OHBQ /C
QL >IFDK TFQE 4>0FCC 3B@QFLKP

g 3B@QFLK 2BJLSBA #0 40>KPFQFLK 9B>0 I>KDR>DB
g 3B@QFLK ! 2BIL@>QBA 54# ?RPFKBPP ORIBP QL 3B@QFLK ->OHBQ "RVBOP

g 3B@QFLK  #/>OFCFBA MOL@BPP CLO >AAOBPPFKD A>Q> FKMRQ PVPQBJ C>FIROBP TI
@>I@RI>QFKD ,-OP RKABO JFKRQB 3BQQIBJBKQP

g 3B@QFLK  #I>OFCFBA @>M QL OBPLRO@B LCCBOP FK@IRABP QEB IBPPBO LC > >AAE
IAABA JFPPFKD $BIJ>0S> >KA /6%# WLKBP QL 2BDFLK IFPQP

g 3B@QFLK #I>OFCFBA RPB LC ,/# FK 2BDRI>QFLK @IB>OFKD >KA MOF@FKD

g 3B@QFLK 2BJLSBA JLPQ LC PB@QFLK OBIL@>QBA I>KDR>DB QL BUFPQFKD PB@QFLKP
>MMOLMOF>QB

g 3B@QFLK  )K@LOMLO>QBA MOBSFLRPIV >MMOLSBA I>KDR>DB QE>Q T>P ILPQ ARB QL
SBOPFLKFKD FPPRB

g 'QQ>@EJBKQ ! 2BJLSBA ABQ>FIBA I>KDR>DB >KA MOLSFABA > OBCBOBK@B QL /!3)3
"RPFKBPP 00>@QF@BP 3B@QFLK

\ 5SMA>QBP QL ,L@>QFLK &FBIAP FK $2 ER?

g 5SMA>QBP QL 3B@QFLK QL >AA KBT CFBIAP CLO ,L@>QFLK 'BKBO>QLOP >KA ">QQBOFE
>KA JFKLO CLOJ>QQFKD CLO @I>0FQV

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
2BSFPFLK (FPQLOV

Revision 104 (02/07/2019):
\ 5SMA>QBA .32 %IFDF?FIFQV 2BNRFOBJBKQP QL OBNRFOB OB>| QFJB QBIBJBQOV

Revision 103 (2/01/2019):

\ IAABA3B@QFLK QL ABP@OF?B QEB RPB LC QO>KPJFPPFLK @LKPQO>FKQ MBK>IQV C>@QL
$>V >EB>A >KA 2B>| QFJB ->OHBQ #IB>OFKD %KDFKBP MBO &%2# /OABO $L@HBQ
%2

Revision 102 (1/22/2019):

\ #LKCLOJFKD @E>KDB FK 3B@QFLK QL PMB@FCV LKIV OBPLRO@BP TFQE > ?BKBCFQP C>@
LO DOB>QBO J>V @IB>0 FK QEB 2BDRI>QFLK ->OHBQ MBO &%2# /OABO $L@HBQ %2

Revision 101 (01/09/2019):

\ 5MA>QBP QL 3B@QFLKP QL @I>OFCV QEB RPB LC >MMOLSBA 24 3#%$ PLIRQFLK FK
ABQBOJFK>QFLK LC 3ELOQ>DB 00F@FKD FK ,L@>QFLK>| 00F@FKD #>I@RI>QLO ,0#

Revision 100 (12/20/2018):
\ $SFPQOF?RQBA %KBODV 2BPLRO@BP $%23

g 3B@QFLK " @I>OFCFBA OBNRFOBJBKQP CLO /K 3FQB 'BKBO>QLO RPBA >P ABJ>KA
OBPMLKPB OBPLRO@B QL OBAR@B IL>A >KA QL FKGB@Q MLTBO TFQE >MMOLMOF>QB Fi
>DOBBJBKQ

Revision 99 (12/06/2018):
\ #LKCLOJFKD @E>KDBP QEOLRDELRQ QL OBCIB@Q $>V 'EB>A ->OHBQ #ILPFKD @E>KDB COLJ

Revision 98 (10/25/2018):

\ 3B@QFLK ABCFKB ?RPFKBPP ORIBP QL >IILT 0OOF@B ?>PBA LCCBOP QL BU@BBA -7TE\
3B@QFLK | ABCFKB ?RPFKBPP ORIBP CLO $>V >EB>A OPBRAL 4FB 40>KP>@QFLKP

Revision 97: (07/26/2018):

\ 5MA>QBP QL 3B@QFLK  >KA IQQ>@EJBKQ $ QL >IFDK MOF@B ?>PBA LCCBO @>M TFQE 4>O¥
I>KDR>DB

Revision 96 (07/01/2018):

\ 5SMA>QBP QL 3B@QFLK QL >AA I>KDR>DB QL >AAOBPP QEB PVK@EOLKFWBA OBPBOSB J>U
FK LOABO QL FK@OB>PB QEB >@@RO>@V LC 4FBO BPQFJ>QFLK

Revision 95: (06/01/2018):

\ #LKCLOJFKD @E>KDB FK 3B@QFLK >KA3B@QFLK  OBD>OAFKD 6FOQR>I "FAAFKD ,L@>Q
>P MBO &%2# LOABO $L@HBQ .LP %2 %2

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
2BSFPFLK (FPQLOV

\ 5SMA>QBP QL PB@QFLKP QL FK@OB>PB CIBUF?FIFQV CLO OBPLRO@B LCCBO
PR?JFPPFLK QL 0% PVPQBJP

\ 2BK>JBA 3B@QFLK " (LROIV 3@EBARIFKD !AGRPQJBKQP QL 3B@QFLK " 3BIC 3@EBARIB
IAGRPQJBKQP

Revision 94 (04/12/2018):

\ 5MA>QBP QL PB@QFLKP >KA 1QQ>@EJBKQ $ >PPL@F>QBA TFQE &%2# /OABO
L QL FJIMIBJBKQ /CCBO 6BOFCF@>QFLK CLO /CCBOP BCCB@QFSB IMOF]

Revision 93 (04/01/2018):

\ #LKCLOJFKD OBSFPFLKP QEOLRDELRQ QL OBCIB@Q @E>KDB FK 2B> QFJB 3BQQIBJBKQ )KQE
JFKRQB PBQQIBJIBKQP

Revision 92 (11/01/2017):

\ 2BSFPFLKP QEOLRDELRQ QL FIMIBJBKQ ELROIV AFCCBOBKQF>QBA LCCBOP >KA QEB >?FIFQ\
LCCBOP FKQO>A>V

Revision 91 (10/03/2017):
\ 2BSFPBA 3B@QFLK QL FK@IRAB 0*- -)3/ #LLOAFK>QBA 40>KP>@QFLK 3@EBARIFKD

g !AABA 3B@QFLKP >KA QL PRMMLOQ QEB #LLOAFK>QBA 40>KP>@QFLK 3@EBARIFKD
FIMIBJBKQ>QFLK

Revision 90 (07/27/2017):

\ 3BB@QFLK ~ABP@OF?B QEB FQBJP KBBABA FK B>@E BKBODV LCCBO QE>Q FP KBBABA QL I
BUBJMQ LO ?LKRP -7 AROFKD > 0BOCLOJ>K@B 'PPBPPJBKQ (LRO

Revision 89 (07/12/2017):
\ 3BB@QFLK >KA " >AABA @I>0OFQV QL TEF@E PQBM FK QEB ABJ>KA @ROSB FP RPBA

\ 3B@QFLK " OBJLSBA TLOAFKD ABP@OF?FKD QEB ABJ>KA @ROSB >KA MBK>IQV C>@QLOP >
OBTLOABA TFQEFK 3B@QFLK

\ 3B@QFLK >KA  @>MFQ>IFW>QFLK >KA OBJLS>I LC OBNRFOBJBKQ QL OBMLOQ C>IPB ML
QL &%2#

\ 3B@QFLK >KA 3B@QFLK ? * FK@LOMLO>QBA I>KDR>DB COLJ 3B@QFLK
>KA @I>OFCFBA ELT QEB ABJ>KA @ROSBP MBK>IQFBP C>@QLOP >KA OBNRFOBJBKQP >OB P

\ 3B@QFLK  FP>KBT PB@QFLK ABCFKFKD QEB PE>MB LC QEB ABJ>KA @ROSB >KA >AAFKD
>AAFQFLK>I MBOJ>KBKQ -7P >PPL@F>QBA TFQE 3QBM

Revision 88 (5/11/2017):

\ 3B@QFLKP >KA  %AFQP >PPL@F>QBA TFQE &%2# /OABO .L QL FIMIBJBKQ QEB
QO>KPFBKQ PELOQ>DB ORIB @E>KDBP BCCB@QFSB ->V

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
2BSFPFLK (FPQLOV

Revision 87 (3/23/2017):

\ 3B@QFLK ? >KA "~ OOLSFAFKD LKB IL@>QFLK LK TEBOB QL CFKA QEB 00FJ>0V 2BPBOSE
>KA 3VK@EOLKFWBA 2BNRFOBJBKQP ->KR>I 3B@QFLK

\ 3B@QFLK  MOLSFABA RMA>QBA BUMI>K>QFLK LC TE>Q OBPLRO@BP >KA QEB >PPL@F>QE
>OB RPBA CLO aALR?IB PMFK OBJLSBA LK MB>H LCC MB>H OBNRFOBJBKQ AFCCBOBKQF>QF
aALR?IB PMFK

\ 3B@QFLK ? " >AABA @I>OFQV QE>Q QEB .32-7 PELRIA KLQ DL KBD>QFSB

Revision 86 (02/01/2017):

\ 2BSFPFLK QL PB@QFLKP  >KA RMA>QBA QEB OBDRI>QFLK OBNRFOBJBKQ MBOFLA >KA (
OBDRI>QFLK OBNRFOBJBKQ BCCB@QFSB -7 QL ABCBO QL ->KR>l 3B@QFLK " $BQBOJFKFk
2BDRI>QFLK 'PPFDKJBKQ

\ 2BJLSBA OBCBOBK@BP QL ->KR>I >P QEFP J>KR>| T>P OBQFOBA LK .LSBJ?BO

Revision 85 (11/01/2016):

\ 2BSFPFLKP QL %JBODBK@V >KA 00B %JBODBK@V 3BQQIBJBKQP QL RPB %@LKLJIF@ #", C
BKBODV PBQQIBIBKQP FKPQB>A LC aELRO ?BCLOB #", JBQELA #LOOBPMLKAFKD Q>0OFCC MC
>MMOLSBA ?V &%2# RKABO %2

Revision 84 (08/25/2016):
\ #LSBO QL #LSBO 0BOFLAF@ 2BSFBT

Revision 83 (07/28/2016):

\ 2BSFPFLKP QL PB@QFLK OBD>OAFKD QEB ABC>RIQ KLK BIFDF?FIFQV FK $>V |EB>A 3@EBA
2BPBOSB MOL@BPP CLO @BOQ>FK RKFQ QVMBP

Revision 82 (07/01/2016):

\ 2BSFPFLKP QL PB@QFLK OBD>0OAFKD $>V |EB>A 3@EBARIFKD 2BPBOSB BIFDF?FIFQV CLO
$VK>JF@ 40>KPCBO OBPLRO@BP

Revision 81 (06/01/2016):
\ 2BSFPFLKP QL PB@QFLK  CLO c¢2B>| 4FJB 6>IRBPd

Revision 80 (03/31/2016):

\ 2BSFPFLKP QL S>OFLRP PB@QFLKP OBD>OAFKD BCCB@QFSB LMBO>QFKD A>V LC CLO:
IEB>A ->OHBQ QFJBIFKB @E>KDBP OBI>QBA QL AL@HBQP .L %2 %2

\ #E>KDBA >ll QFJFKDP QL ELRO CLOJ>Q
\ 2BCBOBK@BP QL B-+4 >MMIF@>QFLK TBOB RMA>QBA QL ->OHBQP '>QBT>V

\ 2BSFPFLKP QL PB@QQFLKP  >KA  CLO 0>0>JBQBO ,FIJFQBA 3@EBARIB @E>KDBP OBI>QBA
QEB FIMIBJBKQ>QFLK LC #>M>@FQV 0BOCLOJ>K@B BCCB@QFSB COLJ AL@HBQP
L%2 >KA N,

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
2BSFPFLK (FPQLOV

\ .BT PB@QFLK CLO LMBO>QFKD M>0>JBQBO ABCFKFQFLKP
\ 2BSFPFLKP QL PB@QFLK CLO @>K@BII>QFLK CBB LC MLLI P@EBARIBA OBPLRO@BP

Revision 79 (12/17/2015):

\ 2BSFPFLKP QL PB@QFLK ->OHBQ"RVBOP  ->OHBQ 3BIIBOP  $>V >EB>A
L@>QFLK>| ->ODFK>| 0OF@B ,-0 #>I@RI>QFLKP  $BQBOJFK>QFLK LC ,-OP CLO 'BKBO>QFLK
2BPLRO@BP TFQE LCCBOP DOB>QBO QE>K  -7E  4EB @>I@RI>QFLK LC ,L@>QFLK>I ->ODF
0OF@BP ,-OP $ROFKD 2BPBOSB 3ELOQ>DBP  ">I>K@FKD /MBO>QFKD 2BPBOSB #LPQ
IK>IVPFP  ->UFJRJ %JBODBK@V %KBODV FK QEB $>V |IEB>A ->OHBQ >KA IQQ>@EJBKQ $
6BOFCF@>QFLK LC #LPQ /CCBOP DOB>QBO QE>K  -7E BCCB@QFSB LCCBO @>M
I>KDR>DB @LKCLOJFKD @E>KDB OBI>QBA QL $L@HBQ .L %2

Revision 78 (12/14/2015):
\ " 2BSFPFLKP CLO @I>0OFQV >KA QL @IB>K RM CLOJ>QQFKD

\ " -FKLO OBSFPFLK CLO @I>0OFQV

\ " 2BSFPBA QEB "BKBCFQP &>@QLO #ROSB QL > JLOB PQBBMBO PILMB FKQBOPB@QFKD U >
CcoLJ

\ " 5SMA>QBA ?RPFKBPP ORIBP QL OB@LDKFWB ELROP LC QEB A>V TFQE KBBA CLO JLOB

PRPQ>FKFKD OBDRI>QFLK 2BD! >KA TEBOB 2BD$ TFQE ?BKBCFQP C>@QLO IBPP QE>K TFII K
@LKPFABOBA FK QEB OBDRI>QFLK @IB>OFKD ?B@>RPB LC FQP OBAR@BA ?BKBCFQP

\ " IAABA COBNRBK@V LC ?BKBCFQP C>@QLO @>I@RI>QFLK
\ " IAABA ?BKBCFQP C>@QLO @>I@RI>QFLK PQBMP
\ " 2BJLSBA > ?RIIBQ >?LRQ LMBO>QFKD ?>KATFAQE >OLRKA QEB 24/ OBDRI>QFLK

OBNRFOBJBKQ ! KBT OBNRFOBJBKQ E>A ?BBK ABCFKBA AROFKD QEB 0BOCLOJ>K@B ">PBA
2BDRI>QFLK FIMIBJBKQ>QFLK FK PB@QFLK  LC->KR>l " ">I>K@FKD /MBO>QFLKP

Revision 77 (08/27/2015):

\ IAABA I>KDR>DB FK 3B@QFLK QL @I>OFCV QEB PQ>HBELIABO KLQFCF@>QFLK MOL@BPP O
@OB>QFLK LC KBT @ILPBA ILLM MOF@FKD FKQBOC>@BP >KA QEB QFJFKD LC QEBFO RPB QL
->ODFK>| 0OOF@BP

\ IAJFKFPQO>QFSB #E>KDB 5MA>QBA OBCBOBK@BP COLJ BA>Q> QL $>Q> 6FBTBO

Revision 76 (08/03/2015):

\ #LKCLOJFKD OBSFPFLKP CLO &%2# /OABO %2  >@@BMQBALK  >KA BCCB@QFSB
QL FIMOLSB JB>PROBJBKQ >KA SBOFCF@>QFLK MOL@BAROBP CLO #30P TFQE 2BPFABKQF
$BJ>KA 2BPMLKPB #RPQLJBOP 2BPFABKQF>I @RPQLJIBOP TFQELRQ FKQBOS>I JBQBOFKD J>\
M>0QF@FM>QB FK QEB $! 24 >KA 32 J>OHBQ RPFKD QEB PQ>QFPQF@>| P>JMIFKD JBQELA AE
>KR>l  1QQ>@EJBKQ $ >KA PR?GB@Q QL 0*- >MMOLS>I PB@QFLKP
2BPFABKQF>I @RPQLJBOP QE>Q AL KLQ M>OQF@FM>QB FK QEB $>V IEB>A J>OHBQ AL KLQ KE
QEB P>JB ,3% LK B@LKLIJF@ OBDFPQO>QFLKP PB@QFLKP

\ #IB>KRM COLJ > MOBSFLRP @E>KDB FK PB@QFLK ,3%P AL KLQ OBSFBT JBQBO A>Q> CLO !

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
2BSFPFLK (FPQLOV

Revision 75 (04/09/2015):
\ 'AABA PB@LKA PQBM LK QEB OBPBOSB ABJ>KA @ROSBP FK PB@QFLK

\ 'AABA I>KDR>DB FK PB@QFLKP QL >AAOBPP QEB BUQBKPFLK LC QEB PVK@EOLKFWBA OB
OBNRFOBJBKQ RKABO @BOQ>FK BJBODBK@V @LKAFQFLKP

\ IAABA I>KDR>DB FK PB@QFLKP >KA ABQ>FIFKD QEB FK@OB>PB FK QEB A>V >EB>A
P@EBARIFKD OBPBOSB OBNRFOBJBKQ RKABO @BOQ>FK BJBODBK@V @LKAFQFLKP QL >@@
AFCCBOBK@B ?BQTBBK CFUBA ABJ>KA >KA CLOB@>PQBA IL>A FK QEB A>V >EB>A J>OHBQ

Revision 74 (04/09/2015):

\ |AABA I>KDR>DB FK PB@QFLK  >KA  CLO $BJ>KA "FA 3@OBBKFKD 0OL@BPP QE>Q T>P
FIMIBJBKQBA FK $>V IEB>A J>OHBQ

Revision 73 (04/01/2015):

\ 2BJLS>| LC OBSFPFLKP QL PB@QFLK  ->OHBQ "RVBOP ->0OHBQ 3BIIBOP 4EB
#>l@RI>QFLK LC ,L@>QFLK>| ->ODFK>| OOF@BP ,-0 AROFKD 2BPBOSB 3ELOQ>DBP >KA
->UFJRJ %JBODBK@V %KBODV FK QEB $>V |EB>A ->OHBQ BCCB@QFSB :

LCCBO @>M I>KDR>DB @LKCLOJFKD @E>KDB OBI>QBA QL $L@HBQ .L %,

\ IAJFKFPQO>QFSB @E>KDBP QL %UEF?FQ KRJ?BOFKD

Revision 72 (01/16/2015):

\ 2BSFPFLKP QL PB@QFLK ->OHBQ"RVBOP  ->OHBQ 3BIIBOP  4EB #>I@RI>QFLK LC
L@>QFLK>| ->ODFK>| 0OF@BP ,-0 AROFKD 2BPBOSB 3ELOQ>DBP >KA  ->UFJRJ
%JBODBK@V %KBODV FK QEB $>V |EB>A ->OHBQ BCCB@QFSB ) LCCBO @>M
I>KDR>DB @LKCLOJFKD @E>KDB OBI>QBA QL $L@HBQ .L %,

Revision 71 (01/01/2015):

\ 3B@QFLK  >KA!QQ>@EJBKQ # !|AABA ?RPFKBPP ORIB OBD>0OAFKD )KQO>A>V #LPQ 3@EBAF
RMA>QFKD 4EB BCCB@QFSB A>QB LC QEB ?RPFKBPP ORIB FP &B?0OR>0V

\ )KQBOJBAF>QB ?RPFKBPP ORIBP CLO ->KR>| )JKQO>A>V #LPQ 3@EBARIB RMA>QFKD @>K ?B
OBCBOBK@E®S) TTT MGJ @LJ J>OHBQP >KA LMBO>QFLKP BQLLIP J>OHBQP D>QBT>V >PML

Revision 70 (01/01/2015):

\ 3B@QFLK ' !AABA ?RPFKBPP ORIB OBD>OAFKD QEB @LJJFQJBKQ LC ILKD IB>A OBPLRO@BF
QEB A>V >EB>A J>OHBQ

\ 3B@QFLK " !AABA ?RPFKBPP ORIBP PROOLRKAFKD QEB FK@OB>PB QL QEB 00FJ>0V 2BPB(
2BNRFOBJBKQP RKABO BJBODBK@V MOL@BAROBP

\ 3B@QFLK 5MA>QBA QEB @>I@RI>QFLK LC QEB $!32 /CCBO NR>KQFQV
\ /QEBO JFKLO OBSFPFLKP QL @IB>K RM CLOJ>QQFKD >KA OBCBOBK@BP QL OBQFOBA >MMIF¢

2BSFPFLK %CCB@QFSB $>QB 0*- ]
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0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
2BSFPFLK (FPQLOV

Revision 69 (10/30/2014):

\ 3B@QFLKP >KA #LOOB@QBA QVMLDO>MEF@>I BOOLOP LC JFIB>DB O>QFL QL JFIB>DB
JRIQFMIV ?V QL AFSFAB ?V

\ 3B@QFLK " !AABA ?RPFKBPP ORIBP OBD>OAFKD $BJ>KA 2BPLRO@BP QE>Q E>SB LSBOI>MN
@LJIFQIBKQP FK 2BDRI>QFLK >KA ,L>A ->K>DBJBKQ

\ 3B@QFLK  "!AABA ?RPFKBPP ORIBP >OLRKA OBPLRO@BP 4FBO -7 BPQFJ>QFLK FK QEB
@IB>OFKD MOL@BPP >KA 4FBO -7 @OBAFQ TEBK .LK 3VK@ 2BPBOSB -#0 FP >?LSB WBOL

\ 3B@QFLK " !AABA ?RPFKBPP ORIBP OBD>OAFKD $BJ>KA 2BPLRO@BP QE>Q E>SB LSBOI>MN
@LJIFQIBKQP FK 3VK@EOLKFWBA 2BPBOSBP >KA ,L>A ->K>DBJBKQ

Revision 68 (08/21/2014):

\ 5SMA>QBA PB@QFLK QL FK@IRAB KBT 00B %JBODBK@V ,L>A ->K>DBJBKQ OBPLRO@B QVMB
T>P >@@FABKQIV KLQ FK@IRABA FK OBSFPFLK #E>KDBP TBOB >MMOLSBA >Q -2#

Revision 67 (06/01/2014):

\ 3B@QFLK  >AABA I>KDR>DB ABQ>FIFKD QE>Q 0*- J>V OBNRFOB > PMB@FCF@ ?FA IFJFQ SLI
SFOQR>| ?FA LCCBO PBDJBKQP FK QEB $>V >EB>A J>OHBQ

\ 3B@QFLK  >AABA I>KDR>DB ABQ>FIFKD QE>Q 0*- J>V OBNRFOB > PMB@FCF@ ?FA IFJFQ SLI
cRM QLd @LKDBPQFLK QO>KP>@QFLKP FK QEB $>V >EB>A J>OHBQ

\ 3B@QFLK  >AABA OBNRFOBJBKQ CLO RKFQP TFQE KLQFCF@>QFLK >KA PQ>0QRM BU@BB!
QL JLAFCV KLQFCF@>QFLK >KA PQ>0QRM QFJB QL >IILT RKFQ QL ?B @LJIFQQBA FK QEB $>V
->OHBQ FC QEB RKFQ T>P P@EBARIBA ?V 0*- AFPM>Q@E FK >AS>K@B LC QEB @ILPB LC QEB §
>EB>A ->0OHBQ ?FAAFKD MBOFLA

\ 3B@QFLK  >AABA [>KDR>DB ABQ>FIFKD QEB FK@OB>PB LC 3VK@EOLKFWBA 2BPBOSB >KA |
2BPBOSB OBNRFOBJBKQP CLIILTFKD (LQ LO #LIA 7B>QEBO IBOQP LO ->UFJRJ 'BKBO>QFLK
%JBODBK@V IBOQP QL OBCIB@Q >AAFQFLK> OBPBOSBP ?BFKD @>0O0FBA QL @LSBO LMBO:
RK@BOQ>FKQV

\ 3B@QFLK >AABA I>KDR>DB ABQ>FIFKD QEB FK@OB>PB LC QEB $>V >EB>A 3@EBARIFKD
2BPBOSB OBNRFOBJBKQ CLIILTFKD (LQ LO #LIA 7B>QEBO !IBOQP LO ->UFJRJ 'BKBO>QFLK
%JBODBK@V !IBOQP

\ %CCB@QFSBA>QB  RKIBPP LQEBOTFPB >MMOLSBA ?V &%2# ?>PBA LK 0*- @LIMIF>K@B CF
OBD>OAFKD QEB @LKCLOJFKD J>KR>l @E>KDBP CLO Q>OFCC @E>KDBP >MMOLSBA FK %2
MOL@BBAFKD FIMOLSB $2 OBPLRO@B LMBO>QFLK>I CIBUF?FIFQV 4EB $2 LMBO>QFLK>| @E
QEFP J>KR>| FK@IRAB F 3B@QFLK OBNRFOFKD >Il $BJ>KA 2BPLRO@BP M>0QF@FM>QFKD
@>M>@FQV J>0HBQ QL PBOSB >P 00B %JBODBK@V ,L>A 2BPMLKPB RKIBPP QEB OBPLRO@B
?BEFKA QEB JBQBO DBKBO>QFLK QE>Q FP PR?GB@Q QL >K BKSFOLKJBKQ>| OBPQOF@QFLK

IFJFQFKD QEB ARO>QFLK LC QEB OBNRFOBA JFKFJRJ IL>A OBPMLKPB OBAR@QFLK MBOF
QTLELROP QLLKB FS 3B@QFLK  BPQ>?IFPEFKD OBSFPBA $BJ>KA 2BPLRO@B LCCBO MOF
@>MP TEF@E S>0V ?>PBA LK QEB OBDFPQO>QFLKP IB>A QFJB

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
2BSFPFLK (FPQLOV

Revision 66 (03/07/2014):

\ 3B@QFLK  FK@IRABA @LKCLOJFKD I>KDR>DB QL Q>OFCC MOLSFPFLKP >MMOLSBA RKABO
QE>Q @RPQLJBO ?>PBIFKB PELRIA OBMOBPBKQ TE>Q QEB IL>A TLRIA E>SB LQEBOTFPB ?BBK
QEBOBCLOB PBQQIBJBKQP >0B KLQ MBOJFQQBA CLO IL>A OBAR@QFLKP QE>Q TLRIA E>SB L(
L@@ROOBA >P M>0Q LC KLOJ>I LMBO>QFLKP

Revision 65 (01/21/2014);

\ #LKCLOJFKD @E>KDBP QL $L@HBQ .L $L@HBQ .L %2 >MMOLSBA LK $B@BJ?BO
>KA >MMOLSBA ?V QEB 0*- ->OHBQP >KA 2BIF>?FIFQV #LJJFQQBB LK 'RDRPQ 4EB
@E>KDBP >0OB FK PB@QFLK  >KA @E>KDB QEB MBOFLAP >KA OBNRFOBJBKQP CLO M>0>JB
IFJFQBA P@EBARIB BU@BMQFLKP

Revision 64 (01/06/2014):
\ #LKCLOJFKD @E>KDBP QL $L@HBQ .L Q>OFCC @E>KDBP >MMOLSBA LK 2V &%2#

>KA >MMOLSBA >Q 2V 0% ->OHBQP >KA 2BIF>?FIFQV #LJJFQQBB 4EB @E>KDBP >OB FK
3B@QFLK >KA OBJLSB QEB OBNRFOBJBKQ QL FK@IRAB QEB ,3% LK 0*- %JBODBK@V $2
OBDFPQO>QFLKP

Revision 63 (01/01/2014):

\ 3B@QFLK " 2BJLSFKD 2BDRI>QFLK ->ODFK>| "BKBCFQP &>@QLO COLJ JFKRQB ,0# MLPQFKE
AFOB@QBA ?V QEB &%2# FK %2

\ 3B@QFLK  2BJLSFKD 2BDRI>QFLK ->ODFK>| "BKBCFQP &>@QLO COLJ J>OHBQ PBQQIBJIBKQ
AFOB@QBA ?V QEB &%2# FK %2

\ 3B@QFLK  2BJLSFKD 2BDRI>QFLK ->ODFK>| "BKBCFQP &>@QLO >KA FKPBOQFKD 2BDRI>QF
-FIB>DB 2>QFL FKQL J>OHBQ PBQQIBJBKQP >P AFOB@QBA ?V QEB &%2# FK %2  >KA
@LKPFPQBKQ TFQE ->KR>l  3B@QFLK

\ 3BB@QFLK " @I>OFCVFKD RMA>QBP CLO QEB 4FBO 3VK@EOLKFWBA 2BPBOSB JRPQ LCCB(

OBNRFOBJBKQ
\ 3B@QFLK " 2BTLOAFKD LC 3VK@EOLKFWBA 2BPBOSB LCCBO MBOFLA
\ 3B@QFLK " IRDJBKQ I>KDR>DB CLO 4FBO 3VK@EOLKFWBA 2BPBOSB KLK MBOCLOJ>K@B |

> 3VK@EOLKFWBA 2BPBOSB %SBKQ
\ 3B@QFLK " 5MA>QBA IFKH QL OBQFOBA ->KR>I

Revision 62 (8/30/2013):

\ 3B@QFLK RMA>QBA QL FK@IRAB >AAFQFLK>I>IQBOK>QFSB #",P 3>JB $>V  >KA
>Q@E $>V A>V >SBO>DB

Revision 61 (06/27/2013):
\ #I>OFCVFKD RMA>QBP QEOLRDELRQ PB@QFLKP ~ >KA CLO PELOQ>DB MOF@FKD

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
2BSFPFLK (FPQLOV

\ 3B@QFLK  AL@RJIBKQP QE>Q FKQO> ELRO @LJIFQJIBKQ LO OB @LJIJFQJIBKQ CLO AR>I NR>|
OBDRI>QFLK OBPLRO@BP TFIl @LKQFKRB QL RPB QEB PFDK>I QVMB 2BD! LO 2BD$ QEB OBPL
@IB>0OBA CLO QEB ELRO

\ #LOOB@QFLKP QL PB@QFLK
g 2BTLOAFKD LC PB@QFLK  CLO EVAOL PVK@EOLKFWBA OBPBOSB BSBKQP

g #LKCLOJFKD @E>KDB QL PB@QFLK ~ COLJ QL ->KR>l 3B@QFLK  OBDRI>QFKD
OBPLRO@BP OBPMLKAFKD QL > PVK@EOLKFWBA OBPBOSB BSBKQ PELRIA OBQROK QL Q
OBDRI>QFKD ?>KA TFQEFK JFKRQBP LC QEB BKA LC QEB BSBKQ

\ #>OFCF@>QFLK >AABA QL !QQ>@EJBKQ # QL >AAOBPP QEB KRJ?BO LC @LPQ P@EBARIBP >2
RKFQP QE>Q @E>KDB CRBIP >CQBO QEBFO $! @LJJFQJBKQ LO JFKFJRJ ORKQFJB E>P ?BBK JI
RKCLOBPBB>?IB J>KKFKD @LPQ OB@LSBOV

Revision 60 (06/01/2013):

\ #LKCLOJFKD @E>KDBP QL FK@LOMLO>QB ORIBP CLO 2BPFAR>| :LKB 0OF@FKD >P >MMOLSBA
FK$SL@HBQ P %2 2BPFAR>| JBQBOBA IL>A MOF@FKD FP BCCB@QFSB #LKCLOJFKD
OBSFPFLKP J>AB QL PB@QFLK

\ 5MA>QBP CLO %+0# ->OHBQ )KQBDO>QFLK
g 3B@QFLK  AABA %+0# QL 7BPQBOK 2BDFLK "/2

g 3B@QFLK  !AABA %+0# >KA $%/+ QL QEB TB>QEBO PQ>QFLK RPBA CLO B>@E
40>KPJFPPFLK :LKB

Revision 59 (04/01/2013):

4EB CLIILTFKD @E>KDBP TBOB >MMOLSBA >Q QEB -2#

\ #E>KDBP QL 3B@QFLK LRQIFKFKD QEB >IIL@>QFLK LC $>V >EB>A /MBO>QFKD 2BPBOSB #0OB/
OBPLRO@BP P@EBARIBA QL MOLSFAB 2B>@QFSB 3BOSF@BP LO QO>KPCBO FKQBOC>@B @l
%2

\ 5SMA>QBA PB@QFLK QL MOLSFAB OBCFKBJBKQ QL QEB OBAR@BA BKBODV 0>JM O>QB ILD!
OBAR@BA O>JM 0>QB CILLO MBO@BKQ

Revision 58 (3/1/2013):
\ 4EB CLIILTFKD @E>KDBP TBOB >MMOLSBA >Q QEB -2#

g 5MA>QB PB@QFLK QL MOLSFAB >AAFQFLK>I @I>OFCF@>QFLK LK IL>A OBAR@QFLK @:
?RPFKBPP PBDJBKQ >KA DBKBO>QFLK >QQOF?RQBP MOLSFABA ?V #30P

g 5SMA>QB PB@QFLK QL @I>OFCV >KA @E>KDB QEB #30 ARMIF@>QB OBDFPQO>QFLK OB
MOL@BPP

g 5MA>QB PB@QFLK QL @I>OFCV ELT IL>A OBAR@QFLKP CLO BJBODBK@V BKBODV PBQ
>OB @>|@RI>QBA >KA QL ABQBOJFKB ORIBP CLO BKBODV PBQQIBJBKQP TEBK ELROIV BJ
>KA B@LKLIF@ BSBKQ LSBOI>M 5MA>QB QL PB@QFLK  >OB PR?GB@Q QL &%2# >MMC

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
2BSFPFLK (FPQLOV

LC @LOOBPMLKAFKD Q>OFCC @E>KDBP BUMB@Q QL CFIB FK IMOFI >KA OB@BFSB &%2#
*RKB

Revision 57 (12/01/2012):

\ #E>KDBP QL 3B@QFLK  LRQIFKFKD QEB >IIL@>QFLK LC /MBO>QFKD 2BPBOSB #OBAFQP CLO
P@EBARIFKD LC RKFQP CLO "I>@H 3Q>0Q PBOSF@B >KA QBPQFKD LC "I>@H 3Q>0Q RKFQP

\ 2BCBOBK@BP QL QEB B3@EBARIBP >MMIF@>QFLK TBOB RMA>QBA QL )K3@EBARIB QL OBCIB
RMDO>AB >KA OBK>JFKD LC QEFP 0*- >SMMIF@>QFLK

Revision 56 (11/29/2012):

3B@QFLK  RMA>QBA CLO QEB CLIILTFKD

\ #E>KDB I>KDR>DB QL OBNRFOB IL>A A>Q> QL ?B MOLSFABA ?V #30 CLO >Il 32 BSBKQP >KA CLC
$2 OBPLRO@BP TFQE >K 32 @LJJFQJBKQ

\ #E>KDB #30 IL>A A>Q> PR?JFPPFLK AB>AIFKB COLJ ?RPFKBPP A>V QL ?RPFKBPP A>VP >CQB
QEB 32 BSBKQ

\ )K@IRAB @I>0OFCF@>QFLK QE>Q #30P QE>Q C>FI QL MOLSFAB @LJMIBQB >@@RO>QB >KA Qf
J>V ?B PRPMBKABA COLJ M>0QF@FM>QFKD FK QEB 3VK@EOLKFWBA 2BPBOSB ->0OHBQ RKQF
JB>PROBP >0B FIMIBJBKQBA >KA J>V ?B OBCBOOBA QL QEB 0*- ->OHBQ -LKFQLO >KA LO QEB
8&%2# ICCF@B LC %KCLO@BJBKQ CLO CROQEBO FKSBPQFD>QFLK >P KB@BPP>0OV

\ )K@OB>PB IFJFQ LK $2 OBPLRO@BP COLJ LC ELROIV 32 OBNRFOBJBKQ QL LC QEB ELROIV
32 OBNRFOBJBKQ

Revision 55 (10/25/2012):

\ #LKCLOJFKD @E>KDBP QL FK@LOMLO>QB ORIBP CLO 3ELOQ>DB 0OF@FKD >P >MMOLSBA ?V .
$L@HBQ P %2 >KA %2 BCCB@QFSB

\ #LKCLOJFKD OBSFPFLKP J>AB QL PB@QFLKP

\ IK>AAFQFLK>I PB@QFLK @OB>QBA 3B@QFLK ? " .LK 3VK@EOLKFWBA 2BPBOSB ->OHBQ QL
FK@LOMLO>QB KBT ORIBP

\ 2BSFPFLKP BKALOPBA ?V ->OHBQP 2BIF>?FIFQV #LJJFQQBB LK

Revision 54 (10/01/2012):

\ #LKCLOJFKD @E>KDBP QL PB@QFLK ABJ>KA OBPMLKPB M>OQF@FM>QFLK ?>PBA LK LOAB
%2 #E>KDBP FK@IRAB $2 @LIMBKP>QFLK @LPQ >IIL@>QFLK #", >KA
>PPL@F>QBA >MMOLS>| MOL@BPP BIFJFK>QFLK LC PBIC P@EBARIFKD FIMIBJBKQ>QFLK LC .
DOLRM #LKCLOJFKD @E>KDBP QL PB@QFLK ?>PBA LK BIFJFK>QFLK LC @LIJMBKP>QFLK ?>P
-0' 4 RKABO ."4 %2 #LKCLOJFKD @E>KDBP QL PB@QFLK ?>PBA
OBDRI>QFLK J>OHBQ @E>KDBP %2  CLO ABJ>KA OBPMLKPB %@LKLIJF@ 2BDRI>QFLK /KIV
OBDFPQO>QFLK >KA >?FIFQV QL RPB >AAFQFLK>| #30 JLAFCFBA >DDOBD>QFLK ORIBP CLO %
2BDRI>QFLK /KIV OBDFPQO>QFLK >KA RPB LC PR?JBQBO IL>A A>Q> QL ABQBOJFKB OBDRI>QF

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
2BSFPFLK (FPQLOV

MBOCLOJ>K@B 4EFP @E>KDB >IPL FK@IRABA JFP@BII>KBLRP @IB>K RM >KA OBCLOJ>QQFKLE
PB@QFLK

Revision 53 (10/01/2012):

\ IAABA 3B@QFLK /SBOSFBT LC QEB 00F@B 2BPMLKPFSB $BJ>KA #LKCLOJFKD OBSFPFLKP ClI
&%2# JOABO %2  >@@BMQBA LK >KA BCCB@QFSB QL FKQBDO>QB
0OF@B 2BPMLKPFSB $BJ>KA 02$ FK 0% #>M>@FQV ->OHBQ

Revision 52 (10/01/2012):

">PBA LK &%2# /OABO CLO &0OBNRBK@V 2BDRI>QFLK #LIMBKP>QFLK FK QEB /OD>KFWBA
7ELIBP>IB OLTBO ->OHBQP BK@LJIJM>PPBA FK &%2# $L@HBQ .LP %2 >KA %2 QEB
CLILTFKD @E>KDBP TBOB J>AB QL QEBPB PB@QFLKP FK QEFP ->KR>I

\ 3B@QFLK " 0* 2BPMLKPF?FIFQFBP >AABA ABQ>FI >?LRQ QTL M>0Q OBDRI>QFLK LCCBO
\ 3B@QFLK " 5KFQ $FPM>Q@E 3VPQBJ >AABA ABQ>FI >?LRQ 2BDRI>QFLK ! >KA 2BDRI>QFLK $

\ 3B@QFLK " /SBOSFBT LC QEB 0* 2BDRI>QFLK ->OHBQ >AABA ABQ>FI >?LRQ QTL M>0Q
OBDRI>QFLK LCCBO CLO @>M>?FIFQV >KA MBOCLOJ>K@B

\ 3B@QFLK " 2BDRI>QFLK ->OHBQ %IFDF?FIFQV >AABA ABQ>FI >?LRQ @LPQ >KA MOF@B LCC
QEB KBT QTL M>0Q LCCBO CLO @>M>?FIFQV >KA MBOCLOJ>K@B

\ 3B@QFLK " 2BDRI>QFLK ->OHBQ $>Q> 4FJBIFKB >AABA ABQ>FI >?LRQ QTL M>0Q OBDRI>QFI
LCCBO

\ 3B@QFLK " 2BDRI>QFLK 2BNRFOBJBKQ $BQBOJFK>QFLK BAFQBA PB@QFLK QL OBCBO ?>@
->KR>l 3B@QFLK  $BQBOJFKFKD 2BDRI>QFLK IPPFDKJBKQ

\ 3B@QFLK  2BDRI>QFLK /CCBO OBOFLA >AABA ABQ>FI >?LRQ @LPQ >KA MOF@B LCCBOP RI
KBT QTL M>0Q LCCBO CLO @>M>?FIFQV >KA MBOCLOJ>K@B

\ 3B@QFLK " 2BDRI>QFLK ->OHBQ #IB>OFKD >KA $FPM>Q@E >AABA ABQ>FI >?LRQ QTL M>0Q
OBDRI>QFLK LCCBO CLO @>M>?FIFQV >KA MBOCLOJ>K@B >KA QEBFO FIM>@Q LK LCCBO >A(
MFSLQ>I PRMMIFBO QBPQ ILPQ LMMLOQRKFQV @LPQ ?BKBCFQP C>@QLO >KA J>OHBQ @IB>

\ 3B@QFLK " (VAOL 5KFQP OBLOD>KFWBA QL JFOOLO @LOOBPMLKAFKD I>KDR>DB FK ->KR>
3B@QFLK 2BDRI>QFLK #OBAFQ

\ 3B@QFLK " 2BDRI>QFLK ->OHBQ /MBO>QFLKP >AABA ABQ>FI >?LRQ QTL M>0Q OBDRI>QFLK
CLO @>M>?FIFQV >KA MBOCLOJ>K@B

\ 3B@QFLK  3BQQIBIJBKQP >AABA ABQ>FI >?LRQ QTL M>0Q OBDRI>QFLK PBQQIBJBKQ CLO
@>M>?FIFQV >KA MBOCLOJ>K@B FK@IRAFKD QEB RPB LC QEB J>ODFK>| ?BKBCFQ C>@QLO :
ELROIV MBOCLOJ>K@B QEOBPELIA LC

\ 3B@QFLK "3/ BAFQBA PB@QFLK QL OBCIB@Q QEB KBT !K@FII>0V 3BOSF@B /MQFJFWBO B
TEF@E OBMI>@BP 302%'/

\ 3B@QFLK " 0* 2BDRI>QFLK 2BNRFOBJBKQ BAFQBA PB@QFLK QL OBCBO ?>@H QL ->KR>|
3B@QFLK  $BQBOJFKFKD 2BDRI>QFLK 'PPFDKJBKQ

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
2BSFPFLK (FPQLOV

Revision 51 (08/08/2012):
\ JAA?RIIBQQL QL @I>OFCV MOFLOFQV LC QEB OBDRI>QFLK PFDK>| >KA B@LKLIJF@ AFPM>(

\ 1AA PR?PB@QFLK $FPM>Q@E QL  CLO QEB OBAR@BA BKBODV 0>JM O>QB @EB@H QL MOB
COLJ LSBO O>JMFKD TEBK CLIILTFKD ?LQE OBDRI>QFLK >KA B@LKLIF@ AFPM>Q@E !IPL >AAE
@EB@H LK QEB PBQ MLFKQP ?>PBA LK QEB -7 LRQMRQ LC QEB OBPLRO@B

Revision 50 (04/03/2012):

\ 1AA ?RIIBQ QL 3B@QFLK  MLFKQFKD QL ->KR>I - OBD>OAFKD J>HB TELIB MOLSFPFLKP CLO
DBKBO>QLOP @LJJFQQBA FK QEB $>V >EB>A ->OHBQ >KA KLQ ORK FK OB>| QFJB

\ 2BMR?IFPEBA QL OBJLSB >K BOOLKBLRP ?RIIBQ MLFKQ QE>Q E>A PQ>QBA a! 'BKBO>QL(
QE>Q E>P ?BBK KLQFCFBA LC > OBPQOF@QFLK ARB QL > MOLGB@QBA OBIF>?FIFQV @LKAFQ
PR?JFQ >K B@LKLIF@ J>UFJRJ LO J>UFJRJ BJBODBK@V ?FA FKQL QEB $>V IEB>A J>OHBQ
EFDEBO QE>K QEB @LJIRKF@>QBA OBPQOF@QFLK ! CLO@BA LRQ>DB QF@HBQ PELRIA ?B B
B$!24 /RQPFAB ->K>DBJBKQ #LKQOLI CLO QEB ARO>QFLK LC QEB OBPQOF@QFLK

Revision 49 (01/01/2012):
\ 2BSFPFLKP J>AB QL OBCIB@Q FKQBDO>QFLK LC QEB $%/+ WLKB FKQL QEB 0*- CLLQMOFKQ

Revision 48 (10/20/2011):

\ 2BSFPFLK J>AB QL @E>KDB QEB 3VK@EOLKFWBA 2BPBOSB ->OHBQ FKQBOC>@B COLJ 103/54(
QEB JLPQ IFJFQFKD JLKFQLOBA QO>KPCBO FKQBOC>@B

\ 2BSFPFLK J>AB QL QEB 3VK@EOLKFWBA 2BPBOSB J>UFJRJ PR@E QE>Q FQ @>K ?B IBPP QE>k
BNR>| QL QEB B@LKLJF@ J>UFJRJ CLO NR>IFCFBA OBPLRO@BP QE>Q >OB DO>KQBA BU@BM
> MEVPF@>! IFJFQ>QFLK

\ 2BSFPFLK J>AB QL FK@IRAB 4FBO 3VK@EOLKFWBA 2BPBOSB CILLO LCCBO LC -7 FK PB@QF

Revision 47 (10/20/2011):

\ 5SMA>QBA 3B@QFLK QL PQ>QB QE>Q ?LQE 'BKBO>QFLK >KA $BJ>KA 2BPLRO@BP JRPQ ?B >
QL MOLSFAB -7 LC 2BDRI>QFLK #>M>?FIFQV FK LOABO QL M>0QF@FM>QB FK QEB 2BDRI>QF

Revision 46 (06/01/2011):
\ 2BSFPFLKP J>AB QL OBCIB@Q FKQBDO>QFLK LC QEB 143) WLKB FKQL QEB 0*- CLLQMOFKQ

Revision 45 (06/23/2010):

\ 2BSFPFLKP >MMOLSBA ?V PQ>HBELIABOP >Q -2# LK *RKB QL FK@LOMLO>QB @E>KDBP AF
QL 0*- J>OHBQP J>KR>IP OBSFBT

\ 2BSFPFLKP J>AB QL @I>OFCV QE>Q 0*- TFIl ?B QEB @LRKQBOM>0QV QL >l QO>KP>@QFLKP F
J>OHBQ M>0QF@FM>KQP BUMOBPPIV >KA JRQR>IIV @LKQO>@Q ?BQTBBK QEBJIPBISBP LO P
QL QEBJPBISBP 2BSFPFLKP E>SB ?BBK >MMOLSBA >Q QEB ->OHBQP >KA 2BIF>?FIFQV #LJJFQ

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
2BSFPFLK (FPQLOV

LK IMOFI >KA ?V &%2# /OABO %2 FPPRBA LK ->V 2BCBOBK@B
&%2# |[OABO %2

Revision 44 (01/01/2010):

\ 2BSFPFLKP >MMOLSBA ?V PQ>HBELIABOP >Q -2# LK .LSBJ?BO QL FK@LOMLO>QB QEB
CLIILTFKD OBSFPFLK

\ /KB #30 ORIB 3B@QFLK

Revision 43 (9/24/2009):

\ 2BSFPBA 3B@QFLK /SBOSFBT LC 4TL 3BQQIBJBKQ 3VPQBJ PB@QFLK QL OBCIB@Q OBSFPFLF
CLO PR?JFQQFKD 0,3 >P >MMOLSBA ?V >P >MMOLSBA ?V QEB ->OHBQP 2BIF>?FIFQV #LJJFQC
LK 3BMQBJ?BO

Revision 42 (07/31/2009)

\ 2BSFPBA 3B@QFLK /SBOSFBT LC 3BQQIBJBKQ 3VPQBJ PB@QFLK QL OBCIB@Q ">I>K@FKD /M
2BPBOSB @LKPQOR@Q @E>KDB >P >MMOLSBA ?V &%2# %2

\ 2BSFPBA 3B@QFLK /SBOSFBT LC 3BQQIBJBKQ 3VPQBJ QL FK@LOMLO>QB OBSFPFLKP QL >liL
DBKBO>QLOP TFQE KBD>QFSB LCCBOP QL PBQ MOF@B FK QEB $>V >EB>A ->OHBQ AROFKD >
'BKBO>QFLK BSBKQ >P >MMOLSBA ?V QEB ->OHBQP 2BIF>?FIFQV #LJJFQQBB LK *RIV

\ 2BSFPBA 3B@QFLK /SBOSFBT LC $BJ>KA 2BPMLKPB 0>0QF@FM>QFLK QL FK@LOMLO>QB
BKE>K@BJBKQ QL $32 B@LKLIF@ >DDOBD>QFLK ORIBP CLO OBPLRO@BP MOLSFAFKD IK@FI!!
3BOSF@BP >P >MMOLSBA ?V QEB ->OHBQP 2BIF>?FIFQV #LJJFQQBB LK *RIV

Revision 41 (06/18/2009)

\ 2BSFPFLKP QL 3B@QFLK QL FK@LOMLO>QB ORIBP >P >MMOLSBA ?V &%2# LK ->O@E
$L@HBQ .L %2 QL >IILT CLO QEB OB@LSBOV LC ILPQ LMMLOQRKFQV @LPQP FK@ROOBA
DBKBO>QFKD J>OHBQ ?RVBOP >KA J>OHBQ PBIIBOP AROFKD QEB ELRO MOB@BAFKD QEB FKI
OBDRI>QFKD ELRO >KA QEB ELRO CLIILTFKD QEB CFK>I OBDRI>QFLK ELRO

\ #IB>KRM OBSFPFLK LK M>DB

Revision 40 (03/18/2009):

\ 2BSFPFLK QL 3B@QFLK QL @E>KDB QEB @ROOBKQ ORIB OBNRFOFKD > M>0QF@FM>QFKD |
@RPQLJIBO PFQB E>SB LKIV LKB #ROQ>FIJBKQ 3BOSF@B 0OLSFABO 2BSFPFLK >MMOLSBA ?V
2BIF>?FIFQV #LJJFQQBB LK IMOFI

Revision 39 (03/18/2009):

\ 2BSFPFLKP QL 3B@QFLK CLO )KQBOS>I-BQBO %NRFMJIBKQ >KA ,L>A $>Q> 2BNRFOBJBKQP C
$32 OBPLRO@BP 2BSFPFLKP >MMOLSBA ?V QEB ->OHBQP >KA 2BIF>?FIFQV #LJJFQQBB LK ->C
JKQBOS>| -BQBO %NRFMJIBKQ >KA ,L>A $>Q> 2BNRFOBJBKQP ?B@LJB BCCB@QFSB LK
October 1, 2009.

2BSFPFLK %CCB@QFSB $>QB 0*- ]
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0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
2BSFPFLK (FPQLOV

Revision 38 (01/15/2009):

\ 2BSFPBA 3B@QFLK QL FK@LOMLO>QB ORIBP QL FIMIBJBKQ QEB 4EOBB OFSLQ>| 3RMMIFBO <
2BDRI>QFLK ->OHBQ >P >MMOLSBA ?V &%2# %2 LK .LSBJ?BO

\ 2BSFPFLKP QL 3B@QFLK QL FK@LOMLO>QB #RPQLJBO 5P>DB )KCLOJ>QFLK &LOJ

Revision 37 (11/24/2008):

\ 2BSFPBA 3VK@EOLKFWBA 2BPBOSB ->OHBQ ORIBP QL >IILT OB@>I@RI>QFLK LC 4FBO 3VK@!
2BPBOSB BPQFJ>QBP JFKRQBP MOFLO QL QEB J>OHBQ ELRO ;>P >MMOLSBA ?V -2# LK *RKB
<

Revision 36 (08/06/2008):

\ 2BSFPBA LCCBO @>MMFKD ORIBP QL BIFJFK>QB BUBJMQFLKP MBO &%2# /OABO %,  %CCBE
>V 2BSFPFLKP J>AB QL 3B@QFLK

\ 2BSFPBA QBOJFKLILDV CLO OBSFPBA 2&# $BCFKFQFLK CLO "RIH %IB@QOF@ 3VPQBJ "%3 2B¢
J>AB QL 3B@QFLKP

\ #OB>QBA KBT 3B@QFLK /SBOSFBT LC $>V >EB>A S@EBARIFKD 2BPBOSB ->OHBQ QL
FK@LOMLO>QB J>0OHBQP ORIBP >MMOLSBA MBO &%2# /OABO %2 %CCB@QFSB >V
IAAFQFLK>I OBSFPFLKP J>AB QL 3B@QFLKP CLO @LKPFPQBK@V

\ 2BSFPBA QEB 2BDRI>QFLK ->OHBQ 2BNRFOBJBKQ QL @>I@RI>QB LK >KA LCC MB>H S>IRBP 2!
J>AB QL 3B@QFLKP

Revision 35 (06/13/2008):
\ 3B@QFLK $BJ>KA 2BPLRO@BP 0>0QF @FM>QFLK

\ 2BSFPBA $BJ>KA 2BPMLKPB 0>0QF@FM>QFLK 2RIBP BCCB@QFSB *RKB CLO @>I@RI>QFL
#RPQLJBO ">PBIFKB #", >KA >PPL@F>QBA ORIBP MBO &%2# /OABO %2

Revision 34 (2/29/2008):
\ #LOOB@QBA QVMLDO>MEF@>I BOOLO J>AB FK 2BSFPFLK LK M>DB

Revision 33 (02/21/2008):

\ 3BB@QFLK " 2BSFPFLKP QL OBCIB@Q @E>KDBP QL QEB ?RPFKBPP ORIBP CLO cRM QL @LKDB
QO>KP>@QFLKP

Revision 32 (09/28/2007):

\ 3B@QFLK " 2BSFPFLKP QL OBCIB@Q @E>KDBP QL QEB $>V >EB>A JLABIFKD LC BUQBOK>| ?F
QO>KP>@QFLKP QL MRQ QEB DBKBO>QLO LO IL>A CLO FIMLOQ LO BUMLOQ OBPMB@QFSBIV
MLFKQ

Revision 31 (06/01/2007):
\ 2BSFPFLKP CLO QEB FIJMIBJBKQ>QFLK LC ->ODFK>| ,LPPBP
\ 2BSFPFLKP CLO QEB FIMIBJBKQ>QFLK LC QEB 2BIF>?FIFQV 00F@FKD -LABI

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
2BSFPFLK (FPQLOV

Revision 30 (03/20/02007):

\
\

\

3B@QFLK #I>OFCVFKD @E>KDBP CLO @LKPFPQBK@V

3B@QFLK #/>OFCVFKD @E>KDBP QL OBCIB@Q QEB FIMIBJBKQ>QFLK LC -FUBA JKXQBDBO 00!
0 FK 302%'/ LMQFJFW>QFLK #/>OFCVFKD @E>KDBP QL OBCIB@Q MLPQFKD LC 2BDRI>QFLK
2BPRIQP

3B@QFLK #/>OFCVFKD @E>KDBP QL OBCIB@Q QEB FIMIBJBKQ>QFLK LC -FUBA JKXQBDBO 00!
0 FK 302%'/ LMQFJFW>QFLK #/>OFCVFKD @E>KDBP QL OBCIB@Q MLPQFKD LC 3VK@EOLKF\
2BPBOSB ->0OHBQ 2BPRIQP

3B@QFLK 2BSFPBA ORIBP QL OBCIB@Q QEB OBNRFOBJBKQP LC $BJ>KA 2BPLRO@BP QE>Q:
@LKPFABOBA a?>Q@E IL>A

3B@QFLK 2BSFPBA ORIBP QL OBCIB@Q 3VK@EOLKFWBA 2BPBOSB ->OHBQ #LKPLIFA>QFLK (
2BIF>?FIFQV &FOPQ #LOMLO>QFLK

3B@QFLK #I>OFCVFKD @E>KDBP CLO QBOJFKLILDV
3B@QFLK #I>OFCVFKD @E>KDBP CLO @LKPFPQBK@V >KA QBOJFKLILDV

3B@QFLK #I>OFCVFKD @E>KDBP QL OBCIB@Q QEB P@EBARIFKD MOL@BPP CLO %UQBOK>|
8)# 5KFQP

2BSFPFLK (FPQLOV MBOJ>KBKQIV JLSBA QL QEB BKA LC QEB J>KR>|

Revision 29 (08/11/2006):

\
\

\

%UEF?FQ 5MA>QBA QL FK@IRAB QEB KBT ->KR>l  IQBOK>QFSB #LII>QBO>| 00LDO>J

3B@QFLK 2BSFPBA ORIBP QL @I>OFCV QEB ABQBOJFK>QFLK LC > OBPLRO@BdP ELROIV $BF
S>IRB >KA KL IL>A @LIMBKP>QFLK S>IRBP

3B@QFLK 4FJFKD OBNRFOBJBKQ RMA>QBP J>AB OBD>OAFKD O>JM OBPBOS>QFLKP QE>Q >
P@EBARIBA >D>FKPQ >KA 0>JM OBPBOS>QFLKP QE>Q >0B MI>@BA )K 1RBRB

IAABA KBT PB@QFLK 3B@QFLK CLO $BJ>KA 2BPMLKPB 0>0QF@FM>QFLK

Revision 28 (06/13/06):

\
\
\

2BSFPBA IK@FII>0OV 3BOSF@BP 2RIBP CLO $32
2BSFPBA IK@FII>0V 3BOSF@BP 2RIBP CLO 2&#
2BSFPBA CLO 4EOBB OFSLQ>| 3RMMIFBO ORIBP

Revision 27 (05/12/06):

\
\
\

3B@QFLK /SBOSFBT LC %UQBOK>| 40>KP>@QFLK 3@EBARIFKD
2BJLSBA BU@BMQFLK CLO PMLQ FIMLOQ PBOSF@B
2BSFPFLKP TBOB J>AB QL QEB CLIILTFKD M>DBP  >KA

Revision 26 (11/09/05):

\

3B@QFLK /SBOSFBT LC %UQBOK>I1 40>KP>@QFLK 3@EBARIFKD

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
2BSFPFLK (FPQLOV

\

2BSFPBA TLOAFKD FK M>0>DO>ME QL OBCIB@Q 0*-dP @LJIMIF>K@B TFQE .%2# 3Q>KA>0A ).4

Revision 25 (08/19/05):

\
\

3B@QFLK /SBOSFBT LC 0*- 2BDRI>QFLK ->OHBQ

2BSFPBA 0*- 2BDRI>QFLK ->OHBQ "RPFKBPP 2RIBP QL @OB>QB > PFKDIB OBDRI>QFLK J>OHBQ
QEB 0*- 24/ BCCB@QFSB !RDRPQ

Revision 24 (05/09/05):

\
\

3B@QFLK /SBOSFBT LC 0*- 2BDRI>QFLK ->OHBQ

2BSFPBA 0*- 2BDRI>QFLK ->OHBQ "RPFKBPP 2RIBP QL FABKQFCV [K@FII>0V 3BOSF@BP ->OHB
I0B>P CLO ->OHBQ )KQBDO>QFLK

2BSFPBA 0*- SMFKKFKD 2BPBOSB ->OHBQ "RPFKBPP 2RIBP QL ABCFKB 3LRQEBOK 3MFKKFKD
2BPBOSB 2BNRFOBJBKQ

3B@QFLK /SBOSFBT LC QEB 0*- SMFKKFKD 2BPBOSB ->OHBQ

2BSFPBA 0*- 3MFKKFKD 2BPBOSB ->OHBQ "RPFKBPP 2RIBP QL FABKQFCV [K@FII>0V 3BOSF@B
->OHBQ !0B>P CLO ->OHBQ )KQBDO>QFLK

2BSFPBA 0*- 3SMFKKFKD 2BPBOSB ->OHBQ "RPFKBPP 2RIBP QL ABCFKB 3LRQEBOK 3MFKKFKD
2BPBOSB 2BNRFOBJBKQ

3B@QFLK %UQBOK>| 40>KP>@QFLK 3@EBARIFKD

2BSFPBA BUMFO>QFLK QFJBP CLO OBPBOS>QFLKP QE>Q >0B KLQ P@EBARIBA >D>FKPQ QE>
PQ>0Q QEB CLIILTFKD A>V

Revision 23 (12/7/04):

\
\

3B@QFLK /SBOSFBT LC 0*- 3BQQIBJBKQ 3VPQBJ
#E>KDBA 0*- 3BQQIBJBKQ "RPFKBPP 2RIBP CLO QL >IILT 5KFQ -LABIFKD #E>KDBP NR>0QBOIV

Revision 22 (10/01/04):

\
\
\

3B@QFLK /SBOSFBT LC 0*- 3BQQIBJBKQ 3VPQBJ
#E>KDBA 0*- 3BQQIBJBKQ "RPFKBPP 2RIBP CLO 6FOQR>| "FAAFKD >Q %UQBOK>| )KQBOC>@BP

IAABA 0*- 3BQQIBJBKQ "RPFKBPP 2RIBP CLO JLABIFKD JRIQFMIB RKFQP CLO LMBO>QFKD OBPE
@>I@RI>QFLKP

3B@QFLK /SBOSFBT LC 0*- 2BDRI>QFLK ->OHBQ

#E>KDBA 0*- 2BDRI>QFLK ->OHBQ "RPFKBPP 2RIBP QL FABKQFCV IK@FII>0V 3BOSF@BP ->OHB
10B>P

IAABA #E>KDBA 0*- 2BDRI>QFLK ->OHBQ "RPFKBPP 2RIBP CLO ->OHBQ )KQBDO>QFLK

#E>KDBA 0*- 2BDRI>QFLK ->OHBQ "RPFKBPP 2RIBP QL ABCFKB ->FK %#!2 OBDRI>QFLK
OBNRFOBJBKQ

#E>KDBA 0*- 2BDRI>QFLK ->OHBQ "RPFKBPP 2RIBP QL ABCFKB KBT FKCLOJ>QFLK PRMMIFBA
QEOLRDE QEB 3BQQIBJBKQ ->0OHBQ 5PBO )KQBOC>@B

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
2BSFPFLK (FPQLOV

\

3B@QFLK /SBOSFBT LC QEB 0*- SMFKKFKD 2BPBOSB ->OHBQ

#E>KDBA 0*- 3MFKKFKD 2BPBOSB ->OHBQ "RPFKBPP 2RIBP QL FABKQFCV IK@FII>0V 3BOSF@B
->OHBQ |OB>P

IAABA #E>KDBA 0*- SMFKKFKD 2BPBOSB ->OHBQ "RPFKBPP 2RIBP CLO ->OHBQ )KQBDO>QFLK

Revision 21 (01/31/04):

\
\

#0OB>QBA > KBT PB@QFLK 3B@QFLK %UQBOK>I %KBODV 3@EBARIFKD

2BSFPBA %UEF?FQ ,FPQ LC 0*- ->KR>IP QL OBCIB@Q >AAFQFLK>| J>KR>IP TEF@E E>SB ?BBK
@OB>QBA FK

Revision 20 (09/01/03):

P e

— s -

3B@QFLK /SBOSFBT LC 3@EBARIFKD /MBO>QFLK

2BSFPBA BUEF?FQ

3B@QFLK /SBOSFBT LC 0*- 3BQQIBJBKQ 3VPQBJ

2BSFPBA BUEF?FQ

3B@QFLK /SBOSFBT LC 0*- 2BDRI>QFLK ->OHBQ

#E>KDBA (FDE 2BDRI>QFLK ,FJFQ QL 2BDRI>QFLK ->U
#E>KDBA LT 2BDRI>QFLK ,FJFQ QL 2BDRI>QFLK -FK

3B@QFLK /SBOSFBT LC QEB 0*- 3MFKKFKD 2BPBOSB ->OHBQ

#E>KDBA 0*- 3MFKKFKD 2BPBOSB ->OHBQ "RPFKBPP 2RIBP QL ABCFKB KBT FKCLOJ>QFLK
PRMMIFBA QEOLRDE QEB 3BQQIBJBKQ ->OHBQ 5PBO )KQBOC>@B #LKABKPB 3Q>0QRM #LPQ
(LROIV #LPQ #LKABKPB .LQFCF@>QFLK 4FJB >KA 3MFK >P #LKABKPBO

IAABA 3SMFKKFKD 2BPBOSB ->0OHBQ "RPFKBPP 2RIB OBD>OAFKD ">I>K@FKD /MBO>QFKD 2BPB(
CLO RKFQP QE>Q >0OB MLLI >PPFDKBA 4FBO PMFKKFKD OBPBOSB

3B@QFLK 3@EBARIFKD OEFILPLMEV >KA 4LLIP

2BSFPBA BUEF?FQ

IAABA BUEF?FQ

2BSFPBA BUEF?FQ

2BSFPBA BUEF?FQ

2BJLSBA >I1 IQQ>@EJBKQP

IQQ>@EJBKQ ! ->OHBQP $>Q>?>PB $F@QFLK>0V E>P ?BBK OBJLSBA

4EB ->OHBQP $>Q>?>PB $F@QFLK>0V MOLSFABP 0*- J>0HBQ M>0QF@FM>KQP TFQE ABCFKF(
B>@E LC QEB A>Q> BIBJBKQP FK QEB ->OHBQP $>Q>?>PB 4EB ->OHBQP $>Q>?>PB FP >K /O>@
A>Q>?>PB QE>Q OBMI>@BA QEB 0* RKFQ @LJIFQIBKQ A>Q>?>PB )Q FP QEB OBMLPFQLOV L¢
DBKBO>QFLK LCCBOP ABJ>KA ?FA A>Q> >KA P@EBARIBP CLO QEB $>V >EB>A %KBODV ->0OHB
QFJB %KBODV ->OHBQ 2BDRI>QFLK ->OHBQ >KA 3MFKKFKD 2BPBOSB ->OHBQ 4EB ->OHBQP
$>Q>?>PB $F@QFLK>0V @>K ?B CLRKA LK QEB 0* 7B? PFQB >Q EQQM TTT MGJ @LJ BQLLIP
ALTKIL>AP BJHQ J>OHBQ A>Q>?>PB A>Q> AF@QFLK>0V MAC

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
2BSFPFLK (FPQLOV

\ IQQ>@EJBKQ " /CCBO &LOJP E>P ?BBK ABIBQBA PFK@B QEB CLOJP >OB KL ILKDBO RPBA
\ IQQ>@EJBKQ # B-+4 5PBOdP 'RFAB E>P ?BBK OBJLSBA

\ 4EB 0*- B-+4 5PBOP 'RFAB MOLSFABP J>OHBQ M>0QF@FM>KQP TFQE QEB FKCLOJ>QFLK KBBA
M>OQF @FM>QB FK QEB 0*- PBQQIBJBKQ OBDRI>QFLK J>OHBQP >KA PMFKKFKD OBPBOSB J>C
RPBO DRFAB ABP@OF?BP QEB PBQQIBJBKQ PLCQT>0B QEB PMFKKFKD OBPBOSB >KA OBDRI
PLCQT>0B >KA QEB Q>PHP QE>Q J>OHBQ M>0QF@FM>KQP @>K MBOCLOJ >P TBII >P QEB BL
PVPQBJ OBPMLKPBP 4EB B-+4 5PBOP 'RFAB @>K ?B CLRKA LK QEB 0*- 7B? PFQB >Q
EQQM TTT MGJ @LJ AL@RJIBKQP ALTKIL>AP RPBO DRFABP QP RPBODRFAB MAC

\ IQQ>@EJBKQ $ 3LRO@B 3FKH ,FPQ E>P ?BBK OBJLSBA

\ )KPQOR@QFLKP LK ELT QL ALTKIL>A QEB S>IFA PLRO@BP >KA PFKHP CLO QEB $>V >EB>A %K|
->OHBQ @>K ?B CLRKA FK QEB 0*- B-+4 5PBOP 'RFAB 4EB B-+4 5PBOP 'RFAB @>K ?B CLRKA
LK QEB 0*- 7B? PFQB >Q EQQM TTT MGJ @LJ AL@RJBKQP ALTKIL>AP RPBO DRFABP QP
RPBODRFAB MAC

\ 0>O0QF@FM>KQP @>K >IPL ALTKIL>A QEB 0*- .BQTLOH -LABI FKCLOJ>QFLK COLJ QEB 0*- 7B? PF
>QTTT MGJ @LJ J>OHBQP BKBODV J>OHBQ ?RP MOF@B JLABI EQJI

IQQ>@EJBKQ % )KQBO@E>KDB %KBODV 3@EBARIB #ROQ>FIJBKQ /OABO
4EFP >QQ>@EJBKQ E>P ?BBK OBK>JBA a!lQQ>@EJBKQ !
IQQ>@EJBKQ & %UQBOK>| )KQBOC>@B 3MB@FCF@>QFLK 'RFAB E>P ?BBK OBJLSBA

4EB %UQBOK> )JKQBOC>@B 3MB@FCF@>QFLK 'RFAB FP FKQBKABA QL EBIM J>OHBQ M>0QF@
0*- PBQQIBJBKQ OBDRI>QFLK >KA PMFKKFKD OBPBOSB J>OHBQP TEL T>KQ QL ABSBILM QEBF
FKQBOC>@BP CLO BU@E>KDFKD J>OHBQ A>Q> TFQE 0*- FKPQB>A LC RPFKD QEB ABC>RIQ ->(
)KQBOC>@B MOLSFABA FK 0*- 4EB %UQBOK>| )JKQBOC>@B 3MB@FCF@>QFLK 'RFAB @>K ?B C
0*- 7B? PFQB >Q EQQM TTT MGJ @LJ PBOSF@BP QO>FKFKD ALTKIL>AP BUQBOK>IPMB@P M/

— = -

Revision 19 (12/01/02):
\ 2BSFPBA !QQ>@EJBKQ % )KQBO@E>KDB %KBODV 3@EBARIB #ROQ>FIJBKQ /OABO

Revision 18 (12/01/02):
\ 2BSFPBA 'QQ>@EJBKQ % )KQBO@E>KDB %KBODV 3@EBARIB #ROQ>FIJBKQ /OABO

Revision 17 (12/01/02):
\ IAABA KBT 3B@QFLK /SBOSFBT LC QEB 0* BMFKKFKD 2BPBOSB ->0OHBQ
\ Il OBJ>FKFKD PB@QFLKP OB KRJ?BOBA OBPMB@QFSBIV

Revision 16 (05/18/01):

\ 2BSFPBA 3B@QFLK /SBOSFBT LC QEB 0*- 3BQQIBJBKQ 3VPQBJ 5MA>QBA c->OHBQ 3BIIBOPd
PR?PB@QFLK QL FK@IRAB ORIBP FKSLISFKD QEB ABPFDK>QFLK LC ->UFJRJ %JBODBK@V >KA
->UFJRJ %@LKLIF@ DBKBO>QFLK KRJ?BOBA FQBJP >KA OBPMB@QFSBIV

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
2BSFPFLK (FPQLOV

Revision 15 (02/01/01):

\ 2BSFPBA 3B@QFLK 3@EBARIFKD 3Q0>QBDV -BQELA 5KABO PR?PB@QFLK c%UQBOK>
40>KP>@QFLKPd RMA>QBA JFKRQB ORIB QL QEB KBT JFKRQB ORIB !IPL >AABA
?RIIBQ a(LROIV QO>KP>@QFLKP TFII LKIV ?B >@@BMQBA >CQBO %04 %04 LK KLK
?RPFKBPP A>VP LC QEB A>V ?BCLOB QEB /MBO>QFKD $>V ,>PQIV IFPQBA RKABO c6>IFA>QFK
#LKCFOJFKD 40>KP>@QFLK 2BNRBPQPd > ?RIIBQ T>P >AABA QL OB>A

a%KPROB > S>IFA .%2# 4>D E>P ?BBK >PPL@F>QBA ! S>IFA .%2# 4>D FP LKB FK TEF@E
4EB MOLCFIB FP BKQFOBIV @LSBOBA ?V QEB Q>D

4EB Q>D ARO>QFLK FP KLQ ILKDBO QE>K QEB P@EBARIB

4EB Q>D ALBP KLQ LSBOI>M MOLCFIBP TFQEFK > P@EBARIB

4EB Q>D FP KLQ RPBA CLO JRIQFMIB P@EBARIBP

2BJLSBA IQQ>@EJBKQ ! $BCFKFQFLKP >KA 12?0BSF>QFLKP >KA >l OBCBOBK@BP !QQ>@EJB
?BFKD ABSBILMBA FKQL > KBT 0*- ->KR>| CLO $BCFKFQFLKP >KA 1??0BSF>QFLKP - |
OBJ>FKFKD >QQ>@EJBKQP E>SB ?BBK OBKRJ?BOBA >KA >l OBCBOBK@BP E>SB ?BBK @LOOE

—_ = =

Revision 14 (08/24/00):

\ 2BSFPBA 3B@QFLK 3@EBARIFKD 3Q0>QBDV -BQELA )K PR?PB@QFLK a00OL@BPPFKD ->OHE
)KCLOJ>QFLK >AABA QBUQ MBOQ>FKFKD QL $BSF>QFLKP COLJ $>V >EB>A ->OHBQ CLO OLLI
3@EBARIBA 2BPLRO@BP >KA #OBAFQP CLO #>K@BII>QFLK LC OLLI 3@EBARIBA 2BPLRO@BP

Revision 13 (08/15/00):

\ 2BSFPBA 3B@QFLK 3@EBARIFKD 3Q0>QBDV -BQELA !'AABA QBUQ MBOQ>FKFKD QL 2>JM
6FLI>QFLKP

Revision 12 (07/25/00):
\ 2BSFPBA 3B@QFLK 3@EBARIFKD 3Q0O>QBDV -BQELA

Revision 11 (06/16/00):
\ 1QQ>@EJBKQ & )KQBO@E>KDB %KBODV 3@EBARIB #ROQ>FIJBKQ /OABO
\ 2BSFPBA #ROQ>FIJBKQ LC #>M>@FQV ">@HBA 2BPLRO@BP
\ #>M>@FQV ">@HBA %UMLOQP >0B QELPB QO>KP>@QFLKP PLRO@BA COLJ DBKBO>QLOP LO
DBKBO>QLOP LK QEB 0*- PVPQBJ QE>Q >0OB KLQ ABPFDK>QBA >P 0*- FKPQ>IIBA @>M>@FQV

\ 1Q ->UFJRJ %JBODBK@V 0*- TFIl KLQ OB@>I1 >KV BKBODV COLJ > OBPLRO@B QE>Q FP KLQ
FK@IRABA FK 0*- )KPQ>IIBA #>M>@FQV )C > OBPLRO@B E>P ?BBK AB O>QBA COLJ PRJJBO MB
@>M>@FQV >KV BUMLOQ QE>Q BU@BBAP QEB MOL O>QBA @>M>@FQV KLQ >QQOF?RQBA Q
OBAR@BA QL QE>Q MOL O>QBA IBSBI

\ %U>IMIB 5KFQ ! E>P > PRJJBO O>QBA @>M>@FQV LC -7 TEBOB -7 FP ABPFDK>QBA >P

FKPQ>IIBA @>M>@FQV >KA -7 FP KLQ ! -7 BUMLOQ FP P@EBARIBA COLJ 0*- 4EBOB FP KL
LRQ>DB LK QEB RKFQ 4EB CRIl -7 BUMLOQ TFIl 7B P@EBARIBA

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
2BSFPFLK (FPQLOV

\ %U>JMIB 5KFQ ! E>P > PRJJBO O>QBA @>M>@FQV LC -7 TEBOB -7 FP ABPFDK>QBA >P
FKPQ>IIBA @>M>@FQV >KA -7 FP KLQ )C QEBOB FP > -7 M>OQF>| LRQ>DB LC QEB RKFQ |
LC QEB OBJ>FKFKD @>M>@FQV FP @LKPFABOBA FKPQ>IIBA LO  LC QEB OBJ>FKFKD
@>M>@FQV FP >S>FI>?IB >P KLK FKPQ>IIBA @>M>@FQV >KA TFIl KLQ ?B @ROQ>FIBA AROFKD
->UFJRJ %JBODBK@V )K QEFP BU>JMIB -7 OBJ>FKP >P 0*- FKPQ>IIBA @>M>@FQV >KA
-7 OBJ>FKP >S>FI>?IB CLO @>M>@FQV ?>@HBA BUMLOQP )C QEB LTKBO LC 5KFQ ! P@EBARIE
-7BUMLOQ -7 @LRIA ?B OB@>IIBA AROFKD 0*- ->UFJRJ %JBODBK@V !'Q QEB @LK@IRPFLK
LC ->UFJRJ %JBODBK@V LO >Q QEB @LK@IRPFLK LC QEB LRQ>DB QEB BUMLOQ TLRIA ?B OBF
QEBCRIl -7

Revision 10 (06/01/00):
\ 1QQ>@EJBKQ & )KQBO@E>KDB %KBODV 3@EBARIB #ROQ>FIJBKQ /OABO

\ 2BJLSBA .LK &FOJ LSBO 3B@LKA>0V OLFKQP P@EBARIBP OBNRBPQBA >CQBO MJ LC QEB £
?BCLOB LMBO>QFLKP >KA .LK &FOJ P@EBARIBP OBNRBPQBA >CQBO M J LC QEB A>V ?BCLC
LMBO>QFLKP COLJ @ROQ>FIJBKQ LOABO

\ IAABA @>QBDLOV #ROQ>FIIBKQ LC #>M>@FQV ">@HBA 2BPLRO@BP

Revision 09 (06/01/00):
\ 2BSFPBA QL OBCIB@Q QEB -RIQF 3BQQIBJBKQ 00OL@BPP FIMIBJBKQ>QFLK

Revision 08 (04/01/00):

\ 1QQ>@EJBKQ " 5KFQ #LJIFQJIBKQ $>Q>?>PB

\ 2BJLSBA OBCBOBK@B QL ->UFJRJ 3@EBARIBA 'BKBO>QFLK FK PB@QFLK 5KFQ #LJJFQJBKQ °
3@EBARIFKD $>Q> #LPQ #>MMBA CLO 3QB>J 5KFQ >KA S@EBARIB $>Q> 3@EBARIB /MBO>QF
$>0Q>

\ 2BJLSBA OBCBOBK@B QL ->UFJRJ 3@EBARIBA 'BKBO>QFLK FK PB@QFLK 5KFQ #LJIJFQJBKQ °
3@EBARIFKD $>Q> #LPQ #>MMBA #4 5KFQ >KA 3@EBARIB $>Q> 5KFQ 3@EBARIB /MBO>QFK]
$>0Q>

\ 2BJLSBA OBCBOBK@B QL ->UFJRJ 3@EBARIBA 'BKBO>QFLK FK PB@QFLK 5KFQ #LJJFQJBKQ °
3@EBARIFKD $>Q> #LPQ #>MMBA $FBPBI 5KFQ $>Q> 3@EBARIB /MBO>QFKD $>Q>

Revision 07 (06/01/99):
\ 3BB@QFLK 3@EBARIFKD 3Q0O>QBDV -BQELA
\ 2BSFPBA QL OBCIB@Q QEB KBT >AAFQFLK LC IQQ>@EJBKQ & PBB ?BILT
\ IAABA cKBTd IQQ>@EJBKQ & )KQBO@E>KDB %KBODV 3@EBARIB #ROQ>FIJBKQ /OABO

Revision 06 (10/06/98):
\ 3BB@QFLK 3@EBARIFKD 3Q0O>QBDV -BQELA

\ 'RFABIFKBP >KA OBNRFOBJBKQP CLO QEB PR?JFPPFLK LC /CCBO $>Q> >KA @LKCFOJ>QFLK >
>@@BMQ>K@B LC P@EBARIBP QO>KP>@QFLKP RKABO 3MLQ ->OHBQ %KBODV >KA “FI>QBC
40>KP>@QFLKP LC 0OL@BPPFKD ->OHBQ )KCLOJ>QFLK TBOB OBSFPBA

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
2BSFPFLK (FPQLOV

Revision 05 (04/01/98):

\

IQQ>@EJBKQ # /CCBO &LOJP

\ I1AABA %UEF?FQ# ->OHBQ 3BIIBO !DDOBD>QB "FA CLO .LK $BPFDK>QBA 2BPLRO@B %

—_ s~

— = -

3@EBARIBP #LKQO>@QP

IQQ>@EJBKQ % 3LRO@B 3FKH ,FPQ

IAABA 1QQ>@EJBKQ % 3LRO@B 3FKH ,FPQ
3B@QFLK /SBOSFBT LC 3@EBARIFKD /MBO>QFLKP
2BSFPBA BUEF?FQP >KA QBUQ

3B@QFLK 3@EBARIFKD OEFILPLMEV A4LLIP
2BSFPBA BUEF?FQP >KA QBUQ

3B@QFLK 3@EBARIFKD 3Q0>QBDV -BQELA

IAABA BUEF?FQP >KA QBUQ ABP@OF?FKD ,L@>QFLK>| ->ODFK>| 00F@FKD >MMIF@>QFLK QL
3@EBARIFKD MOL@BPP

3B@QFLK OLPQFKD /13)3 )KCLOJ>QFLK
2BSFPBA BUEF?FQP >KA QBUQ
3B@QFLK (LROIV 3@EBARIFKD
2BSFPBA BUEF?FQP >KA QBUQ

Revision 04 (01/30/98):

—_ — = -

3B@QFLK 3@EBARIFKD 3Q0>QBDV -BQELA

#E>KDBA 0*- @LKQ>@Q MELKB KRJ?BOP CLO OB@BFMQ LC /CCBO $>Q> QL FK@IRAB

RKABO a3MLQ ->OHBQ %KBODV !AABA

al P@EBARIB FP KLQ >@@BMQBA TFQELRQ @LKCFOJ>QFLK LC QEB P@EBARIB ABQ>FIP TFQE

%UQBOK>| LCCBOP >0B PR?GB@Q QL QEB -7 0>JM ORIB 4EB 0>JM ORIBP LRQIFKBA RKABO
a"FI>QBO>IP FK QEFP PB@QFLK >MMIV QL LCCBOP

\ RKABO a3MLQ ->OHBQ %KBODV !AABA

a/CCBOP 3R?JFQQBA -LOB 4E>K /KB $>V FK IAS>K@B

/CCBOP J>V ?B PR?JFQQBA RM QL PBSBK  A>VP FK >AS>K@B BD > ?FA CLO QEB QBKQE LC
JLKQE @LRIA ?B PR?JFQQBA >P B>0IV >P QEB QEFOA LC QEB JLKQE

/CCBOP PR?JFQQBA JLOB QE>K LKB A>V FK >AS>K@B OB@BFSBA >CQBO  KLLK TFII KLQ ?B
MOL@BPPBA RKQFI QEB CLIILTEKD A>V

3MLQ ->OHBQ LCCBOP PR?JFQQBA JLOB QE>K LKB A>V FK >AS>K@B >0OB KLQ @LKPFABOBA ?|
RKQFI  KLLK LC QEB A>V ?BCLOB LMBO>QFLKP

2>JM OLLJ TFIl 7B EBIA CLO QEB P@EBARIB ?RQ KBFQEBO 0*- KLO QEB J>OHBQ M>0QF@FM>k
?LRKA QL QEB P@EBARIB ?BCLOB  KLLK LC QEB A>V ?BCLOB QEB LMBO>QFKD A>V 5M QL Q
QFJB BFQEBO M>0QV J>V AB@IFKB QEB LCCBO TFQELRQ MBK>IQV

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
2BSFPFLK (FPQLOV

\

| @E>KDB QL LKB A>V LC > JRIQF A>V LCCBO KRIIFCFBP QEB QFJBPQ>JM CLO QEB OBPQ QEB |
LCCBO TFII ?B DFSBK > KBT QFJBPQ>JM >KA P@EBARIBA >P QELRDE QEB OBPQ LC QEB P@EB.
PR?JFQQBA >Q QEB QFJB LC QEB @E>KDB FK@IRAFKD O>JM OLLJ

40>KPJFPPFLK OBPBOS>QFLKP QE>Q >OB KLQ RPBA ARB QL @>K@BIIBA PMLQ J>OHBQ LCCB:!
PR?GB@Q QL QO>KPJFPPFLK @E>ODBP >P >MMOLMOF>QB

0*- TFIl KLQFCV QEB PR?JFQQBO LC QEB >@@BMQ>K@B PQ>QRP LC LCCBOP PR?JFQQBA JLO
A>V FK >AS>K@B ?V M J LC QEB A>V ?BCLOB LMBO>QFLKP LO B>OIFBO >P PMB@FCFBA ?V |
PR?JFQQBO .L LCCBO TFIl ?B J>OHBA >P >@@BMQBA ?BCLOB  KLLK LC QEB ?RPFKBPP A>V
?BCLOB QEB LMBO>QFKD A>V

/CCBOP J>V ?B TFQEAO>TK ?BCLOB 0*- KLQFCFBP QEB 0*- -BJ?BO LC ?FA>@@BMQ>K@B >KA
?BCLOB M J LC QEB ?RPFKBPP A>V ?BCLOB LMBO>QFLKP LO KLLK LC QEB KLK ?RPFKBPI
A>V ?BCLOB LMBO>QFLKP

RKABO a3MLQ ->OHBQ %KBODV

#E>KDBA EB>AFKD a$>Q> 2BNRFOBJBKQP COLJ a!DDOBD>QB /CCBO $>Q> 2BNRFOBJBKQP RI
a3MLQ ->OHBQ %KBODV

#E>KDBA

aFABKQFQV LC >Il M>OQFBP QE>Q >OB BKD>DBA FK QEB P@EBARIB BD ?RVBOP PBIIBOP J>
QO>KPJFQQBOP >KA ?0LHBOP

coLd

aFABKQFQV LC >l M>OQFBP QE>Q >OB BKD>DBA FK QEB "FI>QBO>| 40>KP>@QFLKP BD ?RVI
J>OHBQBOP QO>KPJFQQBOP >KA ?0LHBOP

RKABO a$>Q> 2BNRFOBJBKQP FK a3MLQ ->OHBQ %KBODV
#E>KDBA

a/CCBOP J>V ?B TFQEAO>TK ?BCLOB 0*- KLQFCFBP QEB %UQBOK>| 0*- -BJ?BO LC ?FA >@ @BMI(
>KA ?BCLOB M J LC QEB ?RPFKBPP A>V ?BCLOB LMBO>QFLKP LO KLLK LC QEB KLK
?RPFKBPP A>V ?BCLOB LMBO>QFLKP !l LCCBOP CLO QEB P>JB MBOFLA COLJ QEB P>JB ->OHE
LC > EFDEBO MOF@B QE>K QEB TFQEAO>TK LCCBO >0OB >IPL @LKPFABOBA TFQEAO>TK

CcoLJ

/CCBOP J>V 2B TEQEAO>TK ?BCLOB 0*- KLQFCFBP QEB %UQBOK>| 0*- -BJ?BO LC ?FA >@@BMQ
>KA?BCLOB M J ! TFQEAO>T LC > ?FA >CQBO BFQEBO LC QEB >CLOBJBKQFLKBA OBPRIQ F¥
ABIFSBOV @E>ODB RKIBPP TFQEAO>TFKD > OBPLRO@B PMB@FCF@ LCCBO ARB QL > CLO@E
ABJLKPQO>QBA QL QEB P>QFPC>@QFLK LC QEB 0*- !ll LCCBOP CLO QEB P>JB MBOFLA COLJ (
->OHBQ 3BIIBO LC > EFDEBO MOF@B QE>K QEB TFQEAO>TK LCCBO >OB >IPL @LKPFABOBA TF

RKABO a$>Q> 2BNRFOBJBKQP FK a3MLQ ->OHBQ %KBODV
#E>KDBA

a)C QEB AFP@OBM>K@FBP >0OB OBPLISBA TFQELRQ @E>KDB QL QEB LOFDFK>| "FI>QBO>| 403
OBNRBPQ?V MJ QEB P@EBARIB PQ>QRP FP J>OHBA >P @LKCFOJBA )C AFP@OBM>K@FB
OBPLISBA TFQE @E>KDBP QL LOFDFK>I "FI>QBO>I 40>KP>@QFLK OBNRBPQ ?BCLOB QEB P@E

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
2BSFPFLK (FPQLOV

\
\
\

AB>AIFKB QEB QFJB PQ>JM FP RMA>QBA QL QEB QFJB >Q TEF@E QEB AFP@OBM>K@FBP >OE
TFQE QEB 0*

coLJ

a)C QEB AFP@OBM>K@FBP >OB OBPLISBA TFQELRQ @E>KDB QL QEB LOFDFK>| "FI>QBO>| 40>
OBNRBPQ?V MJ QEBP@EBARIB PQ>QRP FP J>OHBA >P @LKCFOJBA )C AFP@OBM>K@FB
OBPLISBA TFQE @E>KDBP QL LOFDFK>! "FI>QBO>| 40>KP>@QFLK OBNRBPQ ?BCLOB M J Q
PQ>JM FP RMA>QBA QL QEB QFJB >Q TEF@E QEB AFP@OBM>K@FBP >OB OBPLISBA TFQE QEE

RKABO a#LKCFOJ>QFLK LC "FI>QBO>| 40>KP>@QFLKP FK a"FI>QBO>| 40>KP>@QFLKP
IQQ>@EJBKQ # /CCBO &LOJP
#E>KDBA 0*- @LKQ>@Q MELKB KRJ?BOP CLO OB@BFMQ LC /CCBO $>Q> QL FK@IRAB

Revision 03 (01/01/98):

\
\
\

\
\
\

3B@QFLK 3@EBARIFKD 3QO>QBDV -BQELA
#E>KDBA a4EB 2BDRI>QFLK 2BNRFOBJBKQ CLO QEB 0*- #.KQOLI !OB> FP ABCFKBA >P CLIILTP
0* PMB@FCFBA MBO@BKQ>DB LC QEB 0* 6>IIBV ,L>A &LOB@>PQ @ROOBKQIV  4EFP

OBNRFOBJBKQ FP FK BCCB@Q AROFKD QEB /CC 0B>H OBOFLA ELROP
0*- PMB@FCFBA MBO@BKQ>DB LC QEB 0*- 0B>H ,L>A &LOB@>PQ @ROOBKQIV 4EFP
OBNRFOBJBKQ FP FK BCCB@Q AROFKD QEB /K 0B>H OBOFLA ELROP

COLJ a4EB 2BDRI>QFLK 2BNRFOBJBKQ CLO QEB 0*- #LKQOLI !OB> FP ABCFKBA >P CLIILTP
0*- PMB@FCFBA MBO@BKQ>DB LC QEB 0*- 6>IIBV ,L>A &LOB@>PQ @ROOBKQIV 4EFP

OBNRFOBJBKQ FP FK BCCB@Q AROFKD QEB /CC 0B>H 0BOFLA ELROP
0*- PMB@FCFBA MBO@BKQ>DB LC QEB 0*- 0B>H ,L>A &LOB@>PQ @ROOBKQIV  4EFP
OBNRFOBJBKQ FP FK BCCB@Q AROFKD QEB /K 0B>H 0BOFLA ELROP

#E>KDBA %UEF?FQ  2BDRI>QFLK 2BNRFOBJBKQ 4FJBIFKB
IQQ>@EJBKQ $ 0OL@BPP $F>D0O>JP
IAABA alQQ>@EJBKQ $ 00L@BPP $F>DO>JP

Revision 02 (09/23/97):

\
\

#E>KDBA PBIB@QBA OBCBOBK@BP QL 0*- -BJ?BO QL J>OHBQ M>0QF@FM>KQ

#E>KDBA 0*- MELKB KRJ?BO CLO OB@BFMQ LC /CCBO $>Q> AROFKD ?RPFKBPP ELROP COLJ
a QLa

#E>KDBA 0*- MELKB KRJ?BO CLO @EB@HFKD /CCBO $>Q> AROFKD KLK ?RPFKBPP ELROP COL.
a QLa

#E>KDBA 0*- MELKB KRJ?BO CLO OB@BFMQ LC "FI>QBO>| 40>KP>@QFLKP .LOQE 7BPQ AROF!
?RPFKBPP ELROP COLJ a QLa

3B@QFLK /SBOSFBT LC 3@EBARIFKD /MBO>QFLKP

2BSFPBA a 5KJBQBOBA ->OHBQ "RVBO K 5KIBQBOBA ->OHBQ "RVBO FP > ->0OHBQ "RVBO
QE>Q FP J>HFKD MRO@E>PBP LC BKBODV COLJ QEB 0*- )KQBO@E>KDB %KBODV ->OHBQ CLO

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
2BSFPFLK (FPQLOV

@LKPRJIMQFLK ?V JBQBOBA BKA RPBOP LO BKA RPBOP QE>Q >OB IL@>QBA LRQPFAB QEB 0*-
IOB> FK a->OHBQ "RVBOP RKABO a0*- -BJ?BO 2BPMLKPF?FIFQFBP

\ 2BSFPBA aMRO@E>PB QO>KPJFPPFLK @>M>@FQV OBPBOS>QFLK FK LOABO QL OB@BFSB DE
0*- )KQBO@E>KDB %KBODV ->OHBQ FC QEB BKBODV FP ?BFKD ABIFSBOBA QL BKA RPBOP QE>
IL@>QBA LRQPFAB QEB 0*- #LKQOLI !OB> FK a->OHBQ "RVBOP RKABO a0*- -BJ?BO
2BPMLKPF?FIFQFBP

\ 3B@QFLK 3@EBARIFKD OEFILPLMEV A4LLIP

\ $BIBQBA aSBOFCFBP QE>Q QO>KPJFPPFLK PBOSF@B BUFPQP FK a4O>KP>@QFLK ->K>DBJBK
RKABO a3@EBARIFKD 4LLIP

\ 2BSFPBA a4EB AB>AIFKB CLO ?LQE FKQBOK>| >KA BUQBOK>| M>OQF@FM>KQP QL PR?JFQ FKC
QEBKBUQA>VFP  .LLK LC QEB MOBSFLRP 0*- ?RPFKBPP A>V ICQBO QEFP AB>AIFKB KL
CROQEBO LCCBOP >0B >@@BMQBA CLO QEB KBUQ A>V >KA QEB 5#$" FP IL@HBA 4EB AB>AIF
BUQBKABA TEBK QEBOB FP > @LIJMRQBO MOL?IBJ >Q QEB 0*- FK a->ODFK>| 3@EBARIBO RKAE
a3@EBARIFKD 4LLIP

\ 3B@QFLK 3@EBARIFKD 3Q0>QBDV -BQELA

\ 2BSFPBA a 0* KLQFCFBP SF>1,, #!,, LC QEB 0*- 2BDRI>QFLK 2BNRFOBJBKQ FK a0*-
I@QFLKP RKABO a0*- 2BDRI>QFLK 2BNRFOBJBKQP

\ 2BSFPBAa 0* KLQFCFBP SF>1,, #!,, FK QEB BSBKQ LC > 2BDRI>QFLK 2BNRFOBJBKQ
PELOQ>DB FK a0*- |@QFLKP RKABO a0*- 2BDRI>QFLK 2BNRFOBJBKQP

\ 2BSFPBA a%>@E 0*- -BJ?BO QE>Q E>P > OBNRFOBJBKQ QL PBOSB IL>A TFQEFK QEB 0*- #LKQC
I0B> MOLSFABP QEB 0* TFQE > CLOB@>PQ LC FQP OBNRFOBJBKQP ?V  ELROP LK QEB A>V
?BCLOB QEB /MBO>QFKD $>V 2BD>OAIBPP LC ELT QEB 0*- -BJ?BOdP IL>A FP PRMMIFBA QEB 0’
-BJ?BO PR?JFQP QEB CLIILTFKD /MBO>QFKD $>V CLOB@>PQ FKCLOJ>QFLK QL QEB 0* FK a0*-
-BJ?BO ,L>A &LOB@>PQP RKABO a0OL@BPPFKD ->OHBQ )KCLOJ>QFLK

\ 2BSFPBA a%>@E 0*- -BJ?BO J>HBP FQP LTK @ELF@B ?>PBA LK QEB FKCLOJ>QFLK FQ MLPPBP
%UEF?FQ FIIRPQO>QBP QEB OBI>QFLKPEFM ?BQTBBK PBIC >KA 0*- P@EBARIFKD CLO > M>(
OBPLRO@B FK a3BIC 3@EBARIBA 2BPLRO@BP RKABO a0OL@BPPFKD ->OHBQ )KCLOJ>QFLK

\ 2BSFPBA EB>AFKD a"RV 3BIl 2BNRBPQ CLO %UQBOK>| %KBODV QL a3MLQ ->OHBQ %KBODV R
a0OL@BPPFKD ->OHBQ )KCLOJ>QFLK

\ 2BSFPBA a3MLQ ->OHBQ OBNRBPQP >0OB FK QEB CLOJ LC LCCBOP 4EBOB >0OB DBKBO>| OBNR
CLO LCCBO A>Q> >P TBII >P PMB@FCF@ OBNRFOBJBKQP CLO FKQBOK>| >KA BUQBOK>I M>O(
a3MLQ ->OHBQ %KBODV RKABO a0OL@BPPFKD ->OHBQ )KCLOJ>QFLK

\ 2BMI>@BA a)KQBOK>| LCCBOP JRPQ ?B OBPLRO@B PMB@FCF@ RKIBPP > P@EBARIB TFQE >K
JBQBOBA M>OQF@FM>KQ FP >DOBBA QL ?BCLOBE>KA 4EFP FP ?B@>RPB 0*- JRPQ >@@LRK!
-7 LC BKBODV TFQEFK QEB 0*- #LKQOLI I0B> TFQE a! 0*- -BJ?BO JRPQ ?B FK MLPPBPPFLK LC
QEB MLTBO QL PBII FQ >P 3MLQ ->0OHBQ BKBODV FB KL BKQFQV @>K ?B FK QEB @LKQO>@Q
?BQTBBK QEB 0*- -BJ?BO PBIIFKD QEB BKBODV >KA 0* FK a3MLQ ->OHBQ %KBODV RKABO
a00L@BPPFKD ->OHBQ )KCLOJ>QFLK

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



0*- ->KR>l %KBODV !K@FII>0OV 3BOSF@BP ->OHBQ /MBO>QFLKP
2BSFPFLK (FPQLOV

\ IAABA a0*- ALBP KLQ >@@BMQ ?FAP TEBOB QEB 0*- )KQBO@E>KDB ->OHBQ FP QEB PLRO@B >
PFKH BD 0* ->OHBQ 0>0QF@FM>KQ 0* FK a3MLQ ->OHBQ %KBODV RKABO a0OL@BPPFKD
->OHBQ )KCLOJ>QFLK

\ IAABA a0*- ALBP KLQ >@@BMQ ?FAP CLO IBPP QE>K LKB @LKQFKRLRP ELRO FK a3MLQ ->OHB
%KBODV RKABO a0OOL@BPPFKD ->OHBQ )KCLOJ>QFLK

\ 2BSFPBA a0*- ALBP KLQ >@@BMQ LCCBOP CLO OBPLRO@BP @LJIFQQBA QL PRMMIV /MBO>QF
2BPBOSBP QL >KLQEBO #LKQOLI I0B> 0* TFIl KLQ ALR?IB @LRKQ RKFQP FKQBOK>I QL 0*- CLC
/MBO>QFKD 2BPBOSBP )C BKBODV FP ?BFKD LCCBOBA COLJ > OBPLRO@B QL 0*- >KA FP >IOB:
FK@IRABA FK QEB 0*- /MBO>QFKD 2BPBOSB QEB BKBODV @>K ?B >@@BMQBA ?RQ TFII KLQ N
FK 0* /IMBO>QFKD 2BPBOSB >@@LRKQFKD /CCBOP KLQ MOLMBOIV PR?JFQQBA >0B OBGB@C
0*- -BJ?BO FP KLQFCFBA LC QEB OB>PLK CLO OBGB@QFLK >KA QEB 0*- -BJ?BO J>V QEBK Q>HE
>@QFLK QL PR?JFQ > KBT LCCBO FK a3MLQ ->OHBQ %KBODV RKABO a0OL@BPPFKD ->OHBQ
)KCLOJ>QFLK

\ 2BSFPBA EB>AFKD a)KQBOK>| 0*- -BJ?BO 2BNRFOBJBKQP QL a2BPLRO@B 3MB@FCF@ /CCBO
2BNRFOBJBKQP FK a3MLQ ->OHBQ %KBODV RKABO a0OL@BPPFKD ->OHBQ )KCLOJ>QFLK

\ $BIBQBA EB>AFKD a%UQBOK>| 0*- -BJ?BO 2BNRFOBJBKQP FK a3MLQ ->OHBQ %KBODV RKABO
a0OL@BPPFKD ->0OHBQ )KCLOJ>QFLK

\ $BIBQBA a%UQBOK>| 0*- -BJ?BOP PR?JFQ LCCBO A>Q> SF> ?LQE QBIBMELKB >KA C>@PFJFIB
KRJ?BOP >OB IFPQBA RKABO 'BKBO>| 2BNRFOBJBKQP %UQBOK>| 0*- -BJ?BOP RPB QEB CLOJP
CLRKA FK !QQ>@EJBKQ # QL PR?JFQ LCCBOP FK a3MLQ ->OHBQ %KBODV RKABO a0OL@BPPF
->OHBQ )KCLOJ>QFLK

\ $BIBQBA a%UQBOK>I ->OHBQ "RVBOP PR?JFQ QEB CLIILTFKD A>Q> CLO QEB KBUQ LMBO>QFK
\ PMB@FCF@ >JLRKQ LC BKBODV CLO B>@E ELRO LC QEB A>V

\ AFPM>Q@E O>QB >?LSB TEF@E FQ ALBP KLQ ABPFOB QL MRO@E>PB /!3)3 KRJ?BO QEB aQO>
KRJ?BO COLJ QEB a"RV 3Bll '4# M>DB LC QEB 0*- /!3)3 -LOB ABQ>FIP LK MOL@BAROBP CLO
J>HFKD > QO>KPJFPPFLK PBOSF@B OBNRBPQ SF> QEB 0*- /!3)3 @>K ?B CLRKA LK QEB 0*-
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