


g -(+ +;HO;F #H?LAS +;H; A?G?HI LSMI?G #+1 +1>7F 33>;1?M

;H> Z0;HNS  MMOL;H=? /
2;<t? 10 ¥ ITHN?HM

Table of Contents

Table Oof EXNIDITS ... 3
APPIOVAL ...t 4
CUITENT REVISION ... 5
INEFOAUCTION ...t 6

<I0N . (+ +;HO;mM
<I0N 2BIM +;HO;F
3MHA 2B(M +;HO;F

Section 1: General RequUIremMentsS ........ccccoooviiiiiiiii e 9
—P?2LP(?Q

#E?2=NL0=5F +1>7F O?MI FHMO<CFNC?M GIL %?H?L;NIL —QH?LM % —\WM  —J7?L; N(HA
FHNNS

H#E?2=NLI=;F +1>2F O?MI FHMI<CENC?M GIL 2L ; HMGIMMEIH —QH?L\M —J?L; NeHA #HNNS
2L ;HMGIMMCIH —J7?L; MHA %00>?HH?M ;H> 1SMI?G *(GWM

-(+W O?;F 20G? O?H; <(FINS +1>72F

07?;F 2(G? 2?2F?G2ILS **;N; O?KOIL?G?HIM 1L LSMN?G O?F ; <(FINS

(W =J?LNCEHM 2L 5 HMC?HN N5 <(FNS + 1>72F

Section 2: Model Information and Transmission Facility
REQUITEMENTS ... 17
—P2LP(?Q
+1>2F "HIILG ;I0UH H> **;N; O?KOIL?G?HIM
S(+  OFE #f2=lli= 1SMI?G  #1 2L;HMGIMMCIH $; =(FONC?M
- (+ VIHA?MCIH +;H; A?G2HN $ 5 =(FNC2M

Section 3: EMS Data Collection ProCess.........ccccoovveeiiiiiiiiiiiccc 34
;=EALIOH> IH . (+ #+1 1SMI?2G +1>7F 3J>;)7M
- (+ 2L;HMGIMMCIH 1SMV2G +1>2F 33> **;N; VIF2=MIH LI=?>0L2M
_(+ O;NHAM "*;N; 2B?LG;F #KOLIG?HN O ;NHAM + THINIL X 2#0+
HIPLIG 3J>;N7 1 ;J;<NS

O?PIMCIH HA?=NP? **;N? (W



g -(+ +;HO;F #H?LAS +;H; A?G?HI LSMI?G #+1 +1>7F 33>;1?M

;H> Z0;HNS  MMOL;H=? /
2;<t? 10 ¥ ITHN?HM

Section 4: EMS Model Change Control and Feedback ....................... 47
—P2LPI?2Q 1§ #+1 +1>2F 1B;HA? TIHILIF ;H> $?27><;=E
OM ¥ THH?=NPOS ;H> #HAH??LHA **;);
10<MN;NCIH , 1>3F ¥ THH?=IPINS
-LI=?MMCHA 20?2 *(H?M
TON CHM ;H> T IHIHA?H=(?M
11 " +;JJHA
—H? KH? *(§? 1S=F?
"N +;H;A?G?HI 10<=1IGGIN?? ""+1

Section 5: Real-time Application SUPPOIt ..., 59
0?;FNG? H;FSMM
1NN #MOGNIL 1# LIFONIH ZO;FNS ;H> "1 X _ *THEM
0?;FNG? YIHKHA?H=S H;FSMM 021  ;H> LIFONIH ZO;FNS
,?Q #+1 +1>2M 4;f>;IH ;H> ?H=BG;LE(HA
Z0;FNS 1§ H;FSMIM 3M?> (H O7;F 20G?  MM?MMG 2H\M

Appendix A: TERM Equipment Ratings Update Process................... 64
Appendix B: eDART Application Functionality Training (including
Network Model and TERM Applications) .......cccccooieviiii i 73
Appendix C: Bulk Electric System (BES) Definition Implementation
AU PIM e 74
Appendix D: Deleted ..., 81

Appendix E: Checklist For New Equipment Energization Process. 82

Appendix F: Acronyms & DesSCriptiONS.........cccceovviiieiiiie e 85
Appendix G: Examples of EMS Sub-transmission Modeling............. 88
REVISION HISTOMY ....ooiiiiiiiicee e 89

O?PIMCIH HA?=NP? **;N? (W



A1

-(+ +;HO;F #H?LAS +;H; A?G?HI LSMI?G #+1 +1>7F 33>;1?M
;H> Z0;HNS  MMOL;H=? /
2;<F? 10 #RBI<(M

Table of Exhibits

#RBI<(N
#RBI<N
#RBI<N
H#RBI<(N
#RBI<N
#RBI<(N
#RBI<N
#RBI<N
#RBI<(N

-(+ #+1 2BL?? *:S?2L +1>7F

2L ;HMGIMMCIH $;=(RN?M - ;A? IH - (+ =1G

» NQUILE +1>72F " ;N; 10<GIMMCIH  +1>7?F 4 ;K> ;NCIH 20G?HH?
S(FH#FL SN0

1:GJI? +1>773J3>:01? 0OF> 10GG:LS

—H? *H? **(;AL; G 1SG<IM

20? *(H? 3J>;N? 2(G?HH?

?"" 02 —0N; A? 2(=E?N QB TON(H $F; A

""OGGS 1QW=B?M NI GI1>?F H?Q {;=(FN?M IL?  ;H> JIMN

=IHMNLO=NCIH

HRBI<N 1;GI? SILG;NiIL  S??E*I1IE B?;> 10N (H O?JILN
#RBI<N 2#0+ 2(=E?N 10<GIMMCIH _L1=?MM

#RBI<N #R; GIF?M 10 2#0+ 2(=E?N 1N;NOM 1B ;HA?M

#RBI<(N 1;GJI? 2#0+ OFE 3JFl ;> $iF?

#RBI<N *IMN 1G + FHNIL?> - LORLONG?M

#RBI<N IB?=ERMN GIL , ?Q #KOIG?HN #H?LAIT ;\CIH _L1="MM
O?PIMCIH HA?=NP? **;N? -(+W



é - (+ +;HO;F #H?LAS +;H; A?G?HN 1SMWN?G #+1 +1>7F 3I>;\1?M

;H> Z0;HNS  MMOL;H=? /
JILIPF

4463 &0

JILIPF " N2
HEE?=NP? *";N?

(?00 1=BGIW +;H;A?L

- 1Q?L 1SM?GM + 1>2HHA **2J ; ING?HN

O?PIMCIH HA?=NP? **;N? -(+W



é - (+ +;HO;F #H?LAS +;H; A?G?HN 1SMWN?G #+1 +1>7F 3I>;\1?M

;H> Z0;HNS  MMOL;H=? /
TOLL?HN O?PIMCIH

966*28 1*:.7.32

Revision 23 (10/25/2023):

Periodic Review
Vo 4+ THWNEL?> 07 =CFNC?M =F; LCAC=;NCIH L?A ; L>(HA 1?=0LINS  H ;FSMM
Vo HAH?> >;N; =1F2=C0H JLE=?MM §IL 2L ; HMGIMMEIH —QH?LM MO<GINHA G I>?HHA >;N;

O?PIMCIH HA?=NP? **;N? -(+W



‘é/ - (+ +;HO;F #H?LAS +;H; A?G?HN 1SMWN?G #+1 +1>7F 3I>;\1?M

;H> Z0;HNS  MMOL;H=? /
"HILI>O0=NC1H

2863)9(8.32

S52=1G? Nl \B? . (+ +;HO;FEIL #H?LAS +;H;A?G?HI LSMV?GM #+1 +1>?F 33>;\?M ;H>
Z0;HNS  MMOL;H=? *HNBM "HNLE>O=NCIH S10 QU fCH> (HIILG ;\CIH

V 5B;NSI0 =;H ?RI?=N{LIG \B? . (+ +;HO;M M??Y <ION . (+ +;HO;MZ
V 5B;NSI0=;H?RI?=NLIG NBM . (+ +;HO;F M??Y <ION2BM +;HO;H
V- &IQ NI OM? NBIM G ;HO;F M?? Y3MHA 2BIM +;HO;fZ

"398 &298&07

2B? . (+ +;HO;M ;L? NB? (HMNLO=NIHM LOF?M JLI=?>0L?M ;H> AO>?HH?M 2MN; <KMB?> <S _ (+ @IL
NB? 1J3?L;NIH JF;HHIHA ;H> ;==10HWHA L?KOIL?G?HM 1§ \B? . (+ ;H>NB? . (+ #H?LAS +;LE?N
2B? G;HO;M ;L? ALI0J?> OH>?L NB? §1FIQIHA =;N?AIL?M

V 2L;HMGIMMCIH
- (+ #H?LAS +;LE?
%?PH?LNIH H> WL HMGIMMCEH CHI?L= THH?=NTH
0?M?LP?
==10HIHA ;H> (HHA
-(+ >GHMIL;P? 12LP=M

= = = = <

$IL ; =1GIF2N? KMV 1§ ;F - (+ +;HO;IM AL NI NB? *(<L;LS M?=NCIH IH . (+ =1G

"398 #-.7 &29¢&l

2B? _(+ +;HO;FEIL #H?LAS +;H; A?G?HI LSM?G +1>?F 3J>;1?M ;H> Z0;HNS  MMOL;H=2? (M IH?
10 ; M?L?M 16 G ; HO ;I QUBCH NB? 2L; HMGIMMETH M2\ 2BIM G ; HO;F §1=OM?M TH MJ?=(il= JL1="MM
;H> JLI=?>0L?M 1L NB? 0J>;NHA ;H> P?LUSIHA NB? - (+ #+1 GI>7F

2B? _ (+ +;HO;FOIL #H?LAS +;H; A?G?HN LSM?G +1>?F 33>;N?M ;H> Z0;HNS  MMOL;H=?
=IHMIMWM 16 M?=NCEHM 2B2M? M?=NCTHM ;L? KMN?> (H NB? N; <F? 1§ =THN?HIM <?ACHHIHA TH J;A?

Intended Audience
2B? (HN?H>?> ;0>(?H=?M (1L NB? . (+ +;HO;FQIL #H?LAS +;H;A?G?HI 1SMI?G +1>?F 3J>;N?M
;H> /Z0;FNS  MMOL;H=? ;L?

Vo (+ >MJ;I=B2LM

Vo LI2LNNHM M6

V 2L;HMGIMMIH —QH?LM 2—M

V _(+ GI>?%F 2KOIG?HI 1QH?LM

O?PIMCIH HA?=NP? **;N? (W



é - (+ +;HO;F #H?LAS +;H; A?G?HN 1SMWN?G #+1 +1>7F 3I>;\1?M

;H> Z0;HNS  MMOL;H=? /
"HILI>O0=NCIH

References
2B?L? ;L? M?P?L;F L?242L?H=? >1=0G?HWM \B ;N JLIP(>? <INB <;=EALIOH> ;H> >?N;(F 2B? . (+
+;HO;F§IL Energy Management System Model Updates and Quality Assurance >1?M HIN
L?2JF;=? ;HS 1§ \B? (HIILG ;NCIH (H NB?M? L?§?L?H=? >1=0G?H\M 2B?M? >1=0G?HWM ;L? NB? JLIG ;LS
MIOL="? §IL MI?=(i(= L?KOIL?G?HM ;H> (GIF?G?HN;\CIH >?N; (M 2B? L?6?L?H=?M NI \B? . (+ +;HO;Ff
iIL Energy Management System Model Updates and Quality Assurance ;L?

V 2L:HMGIMMIIH —QH?IM 2—M  AL??G7?HN

V. 2L;HVGIMMCIH 3M?  AL??G7?HN

Vo =J?L;NKHA O?JL?M2HN;NP?M 1§ , ILB? ;MU LSM?GM -0, 1 27?LGIH;F —J?L;NHA +;HO;f

V. #+1 3M?2L\WM +;HO;F
Vo o (+ +;HO;FOIL T IHNLEF T 2HN?L sH> *":N: #R=B:HA? +:HO:f +
v
V
v
v
V

-(+ +;HO;FEIL 2L; HMGIMMEIH 12LP(=? O?KO?MM +

-(+ +;HOFEIL 2L; HMGIMMEIH —J?LNIHM +

-(+ +SHOGFOIL __cFiH=(HA —J?LNIHM +

-(+ +;HO;FEIL #G2LA?H=S —J?L;IHM +

-(+ +;HO;FEIL %2H2LNIL —J?L;NIH;F O?KOIL?G?HIM +

2B? (IFTQIHA N; <F? HMM CGJ LN ; HN KHEM L?6?L?H=?> NBLIOABION +

Subject Link to Online Reference
-(+ QQQ JIG =1G
-(+ +;HO;M BINJ QQQ JG =1G F<L:LS G:HO:M ;MJR
(+ 1 E?H>;L BiJ QQQ JIG =1G T :f?H>:L :MJR
- (+ 2L; HMGIMMCIH BiNd QQQ JIG =1G G;LE?WM ;H> 1J?L;NCIHM 1IM ;H;FSMIM
$; =CFONC2M NL: HMGOMMCIH @z =CFNCPM z MJIR
-(+ =J?H ==?MM BilJ QQQ JIG =1G G;LE?WM ;H> 1J?2L;NCHHM 2NDBFM B ;MM s MJIR
1;G? 2(G?

"HIILG ;NCTH 1.SMV?G
— 1'1 'HUILG;NIH;F

Q2<MIN?

NCRHEF BIlJ QQQ JIG =1G =IGGUN?2M zH> ALI0JIM MO<=1GGUN?2M
+:H:A?G2HI >GM_:MJR

10<=1GGIN?? ""+1

- (+ 2L;HMGIMMCIH Bl QQQ JIG =1G U G?>(; G:LE?MM 1IM NLzHM M?LPC=2 Nz HM
17LPL=7M &?%J iz= B?FJ -MBR

O?PIMCIH HA?=NP? **;N? -(+W


http://www.pjm.com/documents/downloads/agreements/toa.pdf
http://www.pjm.com/-/media/documents/manuals/m01.ashx
http://www.pjm.com/contributions/pjm-manuals/pdf/m2.pdf
http://www.pjm.com/contributions/pjm-manuals/pdf/m3.pdf
http://www.pjm.com/contributions/pjm-manuals/pdf/m12.pdf
http://www.pjm.com/contributions/pjm-manuals/pdf/m13.pdf
http://www.pjm.com/-/media/documents/manuals/m14d.ashx
http://www.pjm.com/
http://www.pjm.com/library/manuals.aspx
http://www.pjm.com/Calendar.aspx
http://www.pjm.com/markets-and-operations/ops-analysis/transmission-facilities.aspx
http://www.pjm.com/markets-and-operations/ops-analysis/transmission-facilities.aspx
http://www.pjm.com/markets-and-operations/etools/oasis.aspx
http://www.pjm.com/committees-and-groups/subcommittees/dms.aspx
http://www.pjm.com/committees-and-groups/subcommittees/dms.aspx
http://www.pjm.com/~/media/markets-ops/trans-service/trans-fac-help.ashx
http://www.pjm.com/~/media/markets-ops/trans-service/trans-fac-help.ashx

é -(+ +;HO;F

#H?LAS +;H; A?G?HI LSMI?G #+1 +1>7F 33>;1?M
;H> Z0;HNS  MMOL;H=? /
"HILI>O0=NC1H

Subject Link to Online Reference

(U1 AB L2 IHN | BIWIM. =THH?=1JIG =1G

Q?<MN?

?'" 02 2L;(HHA BINIM JIG =1G G;LE?WM ;H> IJ?LNCIHM PNI0EM 2> ;LN ;MJR
- L?M2HNNCEHM

$7.2, #-.7 &29&0

57?2 <?H?P? NB ;N ?RIF; (HIHA =TH=?J\M (M IOMN ;M CGIILN; HN ;M JL?M?HNHA JL1=7>0L?M 2B(M
JBIFIMIJBS (M L?26F?=N?> (H \B? Q;S Q? ILA;HIT? \B? G;N?L0;F (H NBIM G;HO;F 5? Mi; LN ?;=B M?=\(1H
QUB NB? Y<(A J(=NOL? Z 2B?H Q? JL?M?HN >?N; (M JLI=?>0L?M IL L?242L?H="M N1 JLI=?>0L?M §10H> (H
IB?L . (+ G;HO;M

What You Will Find In This Manual
Voo N;<F? 1§ =THN?HNM NB ;N MM NQ T F?P?IM 1§ MO<B? ; >(HAM QUNB(H ?;=B 1§ N\B? M?=NC1HM
Vo H;JJILIP;FJ;A? KB ;N EMIM NB? L?KOIL?> ; JILIP ;M ;H> ; <Lt?0 10NCH? 14 NB? =OLL?HN L?PIMCIH

Vo 1?=NTHM =THN; (HCHA NB? MJ?=(i(= AO(>?HH?M L?KOIL?G?HIM IL JLI=?>0L?M (H=FO>(HA . (+
;=CIHM ;H> . (+ +?2G<?L ;=\1HM

Vo<(MN 18 NPLGM OM?> (H . (+ +;HO;F
Vo M?=NCIH ;NNB? ?H> >2N;(HHA ;F JL?PCIOM L?PIMCEHM 16 \BIM - (+ +;HO;F

O?PIMCIH HA?=NP? **;N? -(+W


https://connect.pjm.com/
https://pjm.com/markets-and-operations/etools/edart.aspx

g -(+ +;HO;F #H?LAS +;H; A?G?HI LSMI?G #+1 +1>7F 33>;1?M

;H> Z0;HNS  MMOL;H=? /
1?2=N1H  %7?H?L;F O?KOL?G?HIM

"*(8.32 *2%*6&0 1*59.6*% 1 *287

52=1G? N1 NB? O?KOIL?G?HWM M?=\C1H 1§ \B? PIM Manual for EMS Model Updates and
Quality "H\BM M?=NCIH ST10 QUF GCH> NB? §1FFIQIHA (HIILG ;\CIH

Vo H IP?LPI?Q 1§ NB? A?H?L;F M?LP(=?M JLIP(>?> <S _ (+ M?7? Y—P?LP(?QL

Vo #F2=N0=F +1>2F OPMI THMI<CRNC?M GIL %?H?LNIL —QH?LWM % —M —J?L; NHA #HINS

Vo #F2=N0=F +1>7F OPMI THMI<CRNC?M GIL 2L; HMGIMMIIH —QH?LWM 2—M  —J72L; KHA #HWINS
Vo 2L; HMGIMMCIH —J72L; KHA %00>?HH?M ; H> 1SMI?G *IGIM

v

SPM=LINIH 16 - (+\M O?;F 20G? O?H; <(FNS +1>2F M?? Y. (+WM O?;F 20G? O?H; <(FNS
+1>712

H IP?LPI?Q 1§ O?;F 2(G? 22F?G2NLS >;N; L?KOIL?G?HIM 1L MSMN?G LK ; <(FNS
H IP?LPI?Q 16 - (+WM O?;F 2(G? L ; HMC?HN MN; <(HNS

= <

s *6:.*;

-(+ (MNB? L?ACIH ;F O?F; <(FNS T HILSCHNILGILNB? - (+ 02— ;H> (M L?MITHMI<F? GIL ;FF L?ACIH;F
L2F; <(FNS =HIL>(H;NCIH ;M >?0H?> (H \B? ,#0 11 O?f; <(FNS AN;H>;L>M ;FIHA QUB NB?
O?F; <(FNSSHILMN ;H> 14#0 Y O ; <FNS AN;H>;L>M ;H> ;IIH=;<F? . (+ —JI?L;NHA +;HO;M

-(+ 1320;02M B2 WL HMGIMMETH ALE> (H =1GJH; H=? QB A1 1> ONFNS JL;=N=? ;JJIH=;<F?
MNSH>L>M JIR=0?M AO>?HH?M ;H> 1J?L;NHA JLI=?>0L?M (H=FO>(HA <ON HINKGN?> NI

2B? . (+ 2L;HMGIMMCIH —J?L;NCIHM +;HO;F +

, 1B G7?U=;H #?=Ni= O?H;<FNS TIOH=(F ,#0OT1 O?f;<(NS IN; H>;L>M
O2H ; <(FNSSILMN O ; <FNS 2N; H>; L>M

110NB #;MI?LH #?2=NLl= O?H ; <(FNS T IOH=(F 1#01 O7H;<(NS 1N;H>;L>M

"H>(P(>0;F 2L; HMGIMMCIH —QH?M —J?L;NHA _L1=?>0L?M MO<GIN?> NI - (+ NI (>?HNGS
MI?=(il= 1J?L;NHA JLI<F?GM \B;N =10F> ;6?=N 1.J?L;\CIH 16 NB? (HN?L=DTHH?=N?> _ (+ ;M
L?4?L?H="M >0LHA HILG ;F ;H> ?G?LA?H=S 1J?L;\CIHM 16 \B? _ (+ NL; HMGIMMCIH ALC>

= === = <

"H 5 >>0CHH D G5 =(N0?M >20H?> <S NB? O?; <FNSSILMN ;H> 1#0 ¥ >2(HINCIH 16§82  OFE #F2=NLi=
ISM?G  #1 . (+ IMI (H=FO>?M ;FF 2F2=NLE= {5 =(KNC?M >20H?> ;M IV 16 - (+W T THA?MCIH
+;H;A?G?HN ; E ; O?H;<UFINS  +;LE?W JLIAL; G ;M Q?F ;M INB?L ;5 =(FN?M ;M L?KOIL?> N
PHMOL? L?f; <F? ;H> ?=1HIG(= 1J?L;\(IH 2BM =1GJIL?B?HMIP? M?N 1§ ?KOIG?HN (M >24H?> ;M NB?
-(+  #1 ;H> QUF <? L?§?L?H=?> ;MNB? . (+ OFE 1SM?G (H \BMM >1=0G?HN

2—-MMB;F 13?2L;N? \B? . (+ OFE 1SMI?G $;=(RNC?M (H ;==I1L>;H=? QUB \B? . (+ +;HO;M ;H>
GIFIQ - (4 (HWNLO=NCHHM L2F; N2> N1 - (+ L?MI EHMI<CRNC?M (H=FO>(HA <ON HINKGIN?> NI

Vo _?LIILGIHA NB? IBSMi=;F 1J?L;IH ;H> G;(HN?H;H=? 1§§B? . (+ OFE 1SMI?G $;=(HN(?M

O?PIMCIH HA?=NP? **;N? (W



‘é/ - (+ +;HO;F #H?LAS +;H; A?G?HN 1SMWN?G #+1 +1>7F 3I>;\1?M

;H> Z0;HNS  MMOL;H=? /
1?2=N1H  %7?H?L;F O?KOL?G?HIM

Vo " (L?=NHA =B;HA?M (H \B? 1J2L;NCIH 16 \L; HMGIMMCIH PIR; A? =THNLIF ?KOWJIG?HN

Vo 25EHANBIM? ;>>CHH;F 5 =NCEHM L?KOIL?> NI IL?P?HN ;H (GGIH?HN #G?LA?H=S T IH>(CIH IL NI
L?MNIL? NB? - (+ NL; HMGIMMCTH ALE> NI 5 M?=0L? MV;N? (H NB? ?P?HN 18 ; - (+ MSMI?G
?G?LA?H=S

0*(86.(&0 3)*0 1*74327.7.0.8.%7 +36 *2*6&836 ; 2*6i7 i7
4*688.2, 28.8=

2B? _(+ %— 1J?L;NHA ?HWGNC?M ;L2 L?MI THMO<F? §IL JLIPC>(HA ?HACH?2LHA >;N; MO=B ;M
vV 'GJ?>;H=?M

O; (HAM

%7?H?L;NIL Mi?J OJ NL; HMIILG?LM
L?;E?LM ; MMI=(; N2> MQUN=B"?M

+5 10MJON ;H> +4 O =0LP?M

== = <

2B7? %— (M L?KOL?> NI
V' #H#MN; <HMB L ; HMGIMMCEH § 5 =(RNC?M L NeHAM 5 H> JLIPC>? NB?M? L; NHAMNT - (+

Vo CLIPC>? FI=;F HNQILE CHN?ALINS <S >?(HIHA 1J?L;NHA KGOM >?P?F1 J(HA =1HNHA?H=S JF; HM
;H> GIHWILHA 1J?L;EHM G 5 JIF=; <F?

-LIPC>? N2F2G2MS 16 A?H?L; NHA OHIWM ; H> NL; HMGIMMCEH ?KOIIG?HNNTE - (+ ;H> 1NB?L 2—-M
SLIPE>? L?25FNG? 1I?L;NIHM (HEILG ;EH NT - (+ ;H> 2-M
-LIPE>? G;HN?H;H=? ;H> =THWLO=NTH JF;HM NI _ (+ ;H>2-M

10JJFS ?HAH??2LHA >;N; G1L A?H?L;NIL ;H> NL; HMGIMMCEH MSMV?G GI>?IM T - (+ ;H> INB?L
2—M ;ML?KOIL?> MO<D?=NNI JLIJ?L ;ONBILCT;NCIHM , IH **(M=FIMOL? AL??G?HWM ,*" M

Vo " 20H? =THCHA?H=(?M NI <? ?P;FO;N?> (H L?;F NG?
V. 10<GWN I0N;A? L?KO?MIM NI - (+ ;==IL>HA NI . (+ L?KOIL?G?HWM (H=FO>(HA
A ORUC;LS MNSHCITH M?LP(=? IL =1GGIH M?LP(=? f1 ;>M

N O?H?LNIL MV?J OJ NL; HMEILG?IM GIL OHOWM ;<IP?  +5 ;H> ;<IP? QB(=B ;L?
=IHH?=N?> N NB?  #1 MSMV?G =THMIMN?HN QUNB  #1 L?KOIL?G?HWM T0VH?> (H + ;HO;F M
LA J ;H>

_ < =< <

1.2.1 Electrical Model Responsibilities for Behind The Meter Generation (BTMG)
2+%IB;NIM  +5 ILAL?;N?L IL B;M <??H (>?HNE?> ;M L2KOILHA G2N2LHA GIL 1J2L;01H;F
M?=0LINS L? ;MIHM GOMI B;P? <INB L?P?HO? G2N?LUHA ;H> N2F?G2N?LHA (1L 13?20 ;NIH ;F M?=0LINS
JOLJIM?M 1?27 + *°  JJ?H>R ?BH> NB? +20?L %?H?L;\CIH  OMCH?MM OOF?M 2L ; HMGIMMCIH
—QH?L 2+% O?JILNHA ;H> TIGGOH=;NIH _LI=?MM GIL 2— L?2F;N?> L?MI FHMI<CEONC?M GIL 2+%

O?PIMCIH HA?=NP? **;N? (W
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BIJ JIG =1G =1GGMN??M ;H> ALIOIM MO<=1GGIN??M >GM :MIRBINI QQQ 2(; AIP ?2F?=NLI=(NS
>Nz 20

0%(86.(&0 3)*0 ¥*74327.7.0.8.*%7 +36 #6&271..77.32  ; 2*6(7
4*6&8.2, 28.8=

2B? _(+ 2— 1J?L;NHA ?HWNS  IL *1=;F TIHNLEF B2HNPL X * 1 0 X 2L ;HMGIMMCIH —J2L;NIL

L?MI PHME<CFNC?M >20H?> <?F1Q ;L? L?KOIL?> NI =L?;N? ;H> G;(HN;(H ;H ;==0L;N? GI1>?F 1§ \B?
PF?=NLE= MSMI?G 2B?M? GI>?IM ;L? L?KOWL?> N ;H;EST? L?F NG? =TH>NTHM NI B?FJ ?HMOL? NB; N
NB? . (+ NL;HMGIMMETH MSMN?G (M 1J?L;N?> M;G2FS ;H> L?F; <fS

-(+ 2-M ;L2 I<HAGN2> N JLIPE>? >5N;5 S H> (HIILG;NIH NT ;>7?KO;N?FS G I>2F IB? 2F?=lLi= MSM\?G
"H ;>>0CTH N NB? L?MI FHMI<CENC?M C>?HNGC?> (H NBIM G ;HO;F \B? - (++ T THMIF> ;N2> 2L ; HMGIMMCIH
—QH?LWM  AL??G?HI 2—  ;H>IB? . (+ G;HO;M ;IMI L?242L?H=? GI>?M ;H> (HIILG;\(IH
L?KOIL?> <S _ (+ 2B? LIF?M (>?HNEC?> <S - (+ ;L? =THMIMV?HN QB NBIM? (H NB? ,#0 1 $OH=NIH;F
+ 1>2F §IL (HN?L=THH?=\?> MSMI?G 1J?L;NCIH 2B? L?MI EHMI<CRNC?M KMN?> <?F1Q ;BIOAB HIN
(HI?H>?> NI <? ;F (H=FOMIP? (>?HNAS G ;HS MIAHC=;HV 2— 1J?L;N1H ;F L?MI THMI<(KNC?M 5 H>
I<KA;NCTHM QB(=B (GJ ;=N ?F?=lLi= MSMI?G GI>?HHA 2B? 2— (M L?KOIL?> NI

V' #MN; <HMB L ; HMGIMMCEH § 5 =(FNC?M L NeHAM 5 H> JLIPC>? \B?M? L; NHAMNT - (+

Vo JLIPC>? FI=;F HNQILE CHN?ALINS <S >?(HIHA 1J?L;NHA KGOM >?P?F1J(HA =1HNHA?H=S JF; HM
;H> GIHWILHA 13?0 NEHM G 5 JIF=; <F?

-LIPE>? N2F2G2NLS 1§ WL ; HMGIMMETH MSMY?GM T - (+ ;H> INB?L 2—M
SLIPE>? L?25FNG? 1I?L;NIHM (HEILG ;EH NT - (+ ;H> INB?L 2-M
-LIPE>? G;HN?H;H=? ;H> =THWLO=NTH JF;HM NI _ (+ ;H> INB?L 2—M ;M L?KOL?>

10JJFS ?HAH??2LHA >;N; GIL AL HMGIMMETH MSMY?G GI>2IM T - (+ ;H> INB?L 2—M ;M
L?KOIL?>

Vo 20H? =THCHA?H=(?M NT <? 2P ;FO;N?> (H L?;F NG?
V. 10<GWN 10N;A? L?KO?MIMNT - (+ ;==IL>(HA NI . (+ L?KOIL?G?HWM

- = @ = @

2B? 2— L?2JIL?M?HN;NP? ; MMCAH?> NI NB? LSMV?G —J?L;NIHM 1L0<=1GGI?? 1-12 M

>?PMAH; N2> NB? [IQH?L\ 1§ #+1 GI>?F (HIILG ;NCHH GIL NB2(L 2F2=N0=;F MSMI?G *";N; +;H;A?G?HN
10<=1GGI?? ""+1 G?G<?M ;H> IL INB?L L?IL?M?HN; NP?M >?MAH ;N2> <S iB? 1-1 2 G?G<?L
;L? JICHWM 16 =BHN; =N GIL =1 IL>(H ;0HA GI>2F >;N; =1F?2=N1H ;H> IL G1>7F JLI<F?G L?MIFONCTH

» N2 0B;NNB? >;N; ;H> (HEILG ;NIH ?R=B;HA?> (M MO<D?=NNI ;JJH=;<F? =1>? 1§ =1H>0=\
MNSH>;L>M s H> =THIC>?HNC; FNS L?KOIL?G?HIM $IL ; GIL? (H >?J8B ?RIF;H;NIH 1§ NB? N1J(=M
G?HWCIH?> ;<IP? JF?2;M? AL NI BWJ JIG =1G G;LE?WM ;H> 1I?L;NIHM 1IM H;FSMIM ;MJIR OH>?L
NB? M?=NIH 2L;(HHA 2L;HMGIMMCIH _F;HHIHA +1>7HHA  #H?LAT ;CIH

O?PIMCIH HA?=NP? **;N? (W
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-(+>IL?2=MNB? 1J?L;NIH 1§0B? . (+ OFE 1SMI?G $;=(FHN?M (H ; G;HH?L NI ?HMOL? \B? 1SMI?G
—J?L;MHA *IGIN 1—* ;H> "HN?L=1HH?=N?> O?H; <(HNS —J?L;NHA *(GIN 'O—* L?G;(H QNBIH KGN
sMH>(=;1?> (H +;HO ;M + JH> + SIL>20;0M ;<ION - (+FWMIB?2LG ;F 13?L;NCIH PIA; A?
L?KOIL?G?HWM ;H> 1—* ;H>'O—* >?N?LG(H; N IH ;H> GIHNILHA L?6?L N1

V. $;=(FNS O;NHAM **26HNCIHM ;H> *";N; _L1=?>0L?M X 1?? + 1?2=NIH  2B?LG;F
—J?L; MHA %00>?HH?M

Vo SIL 41 A? *XGIN " 20CHNCEHM ;H> **;N; -LI=?>0L?M X 1?? + 1?2=IH  41W;A? ;H>
IN; <(NS —J72L ; NHA %00>?HH?M

Vo S$IL1—* ;H>'0O—* *GIN "*2N?LGIH; CIH ;H> + THINILHA X 1?2? + 1?2=MIH  1-* ;H>
'O—* *GIM

7 1580 #.1* 1%0.8"08= 3)*(

-(+WO7?;F 20G? O <(NS +1>7F ;M1 EHIQH ;MI\B? #+1 GI>?F (M ; =1GJON?L L?IL?M?HN;\CIH
10 NB? J1Q7?L MSMV?G @; =(FN?M (H NB? . (+ 02— ;H> INB?L YIHNLIF L?;MNB;N G;S(GJ;=N\B?

L?F; <F? 1J?2L;N0H 1§ NB? . (+ MSM?G 2B? GI>?F G (HN;(H?> <S >?MAH ;N2> _ (+ MOJJILN MN; 6
L2MC>?M IH NB? _ (+ #+1 2B? . (+ #+1 2L;HMGIMMCIH , 2VQILE  JJFR=;NIH 2,  JLIAL;GM
ONHT? NB? GI>?F NI

Vo BE=0F;N? NB? L?5F NG? MVGN? 10 NB? 2F?=NLi= MSM\?G OMIHA ; IN;N? #MIG;NIL 1# ;H>
Vo MM?MM (G NB? - (4 MSMN?G (M 1372L;NHA QWBCH L2F?2P 5 HN 2MN; <HMB?> HGIM

2B? #+1 GI>?2F M ;>; N2> (1L OM? (H \B? L?;F NG? *1=;N0H;F + ;LAH;F - L0=? =;F=0F;NIL *+.
M?? 12=\IH 18 NBIM G;HO;F "";N; "HN?LG; ="M 2B? *+_ =;F=0F;NIL (M CHN?LE;=?> NI ;HINB?L
JLIAL; G \B? 1?=0LINS ¥ IHMIL;(H?> #=1HIG(= ""(MJ;N=B 11#"" JLIAL;G QB(=B GI>?M . (+
A?H?LNILM 2B? *+_ ;H> 1 1#"" JLIAL; GM QILE NTA?NB?L NI >?P?2F1J M?=0L? ?=1H1G(=
132L;NHA JICHWM GIL NB? 2F?2=NLi= MSMV?G ;H> N1 JLIP(>?  ONIG;N= %?H?L;NIH TIHNLIF %1
2B?M? MSMN?GM OM? >;N; 6L1G P;LCIOM MIOL=M (H=FO>(HA <ON HINFHKGN?> NI \B? #+1

FAB? GI>?M ;L? =L?;8?> ;H> G;(HN;(H?> (LIG (HION >;N; L?=?(P?><S _ (+ (LIG P;LCIOM
MIOL="?M (H=FO>(HA 2—M %—M *1;> 12LP(HA #HN?M ;H> INB?L O ; <(FNS ¥ 1 IL>(H;NILM

SILL?;F NG? L2 ; <(FNS ;H;FSMIM - (+ OM?M ; GO F;S?L GI>?HHA ;JJLI ;=B
- (+ OM?M ; WBL?? =1H=?HNLl= F; S?LZ GI1>?F ;JJLI ;=B Nl G;H;A? ;H> JWILINT? NB? ; GIOHN 1§

SPN;0F L?KOIL?> N1 L2IL?M?HNNB? 2F2=NL0=;F J1Q?L MSMN?G GIL - (+ —J?L;NIH;F H??>M ;M MBIQH
<?FIQ (H #RBI<(N

O?PIMCIH HA?=NP? **;N? (W
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PJM EMS Model

Minimally Impactful External Model
Impactful External Model

PJM Footprint/
Reliability Coordinator

Exhibit 1: PIJM EMS Three (3) Layer Model

*;S?L (MNB? - (+ STINILHN O ; <(FNS ¥ HIL>(H;NILF;S?L QB(=B B;M ?RIH=N G I1>?HHA QUB ;F
JPGF;<F2 N2F2G2AS (UL #1 §;=(RN?M ;H>MIG? HIH - #1 {;=(KN?M N1 L?R; <FS 1J?L;N? \B? - (+
OLINILCHN 2BIM >N (M I<N;(H?> BL1G NB? 2—M ;H> %—M NI ?HMOL? \B;N - (+ B;M ;H ;==0L;N?
GI>?F GIL (M CHN2LH F 61 INILCHN

*;S?L  (MNB? 'GJ;=NjOF #RN?LH ;F +1>7?F F;S?L QB(=B (H=FO>?M (GJ ; =NiOF H?(AB<IL(HA ;L? ;M
PRV?LHFNENB? - (+ G1INJLCHN NB ;N ;L? (GJ;=N?> <S (I(HN —J?L;MHA  AL??G?HWM (—  MAH?>
<?20Q??H INB?L ?HMNC?M ;H> - (+ *;S?L  {;=RN?M ;L? G1>?F?> (H MOGEC=C?HN >2N; (F OMHA ;Ff
JP5 R <F? N2F2G2AS NI MOJJ LN ;H ;==0L;N? . (& (HN?LH;F MIFONCIH JLIJ?L G;LE?N NI G;LEN
=HILS(H;NIH ;H> JLEJ?L _M?20>1 207 >(MJ ;N=B(HA 2B(M F?P?F (M GI>?F?> ;N H?;LFSNB? M; G?
S5 s MAB? (HV?LHF - (4= GHINILCHN +1>2HHA >;N; G1LNB?M? ?RN?LH;F ;L? ;M (M ?R=B;HA?> QUiB
10L H2(AB<ILHA "'1—M ;M Q?F ;M MIG? H2(AB<ILHA 2—M NI ?HMOL? NB? . (+ GI>?F (M OJ NI >;N\?
;H> ;==0L;N? 10< NL; HMGIMMCIH G I>?FHA (M =THMC>?L?> GIL *;S?L @5 =(F0?M ;M 5 LPMOM 16 (— M
IH ; =;M? <S =;M? <; MM

*;S?L  IMNB? +HIG ;FS "GJ; =NiOF #RN?LH ;F +1>?FF; S?L QB(=B (H=FO>?M ?RN?LH ;F 2HNN?M ; H>
05 =(FKNC?M NB ;N B 5 P2 FONF? NI HI LK ; <(FNS (GJ ;=N IH NB? - (4 ENINJLCHN ;H> ;L? HINIGJ;=?> <S
(— M $;=(FN?M (H=FO>?> (H NBIM JILNCIH ;L? GI>?F2> QUB HWF? NI HI N2F2G2ILS ;H> ;L? GIMES
01=0M?> IH A?H?L;NILM ;H> BIAB?L PIR;A? L?;M . (+ >1?M HIN G 1>?F MO< L ; HMGIMMCIH
0;=(FNC?M GIL NB? *;S?L  GI>7F

O?PIMCIH HA?=NP? **;N? (=W
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2B?L? ;L? NQI G2ABI>M OM?> NI L?2JL?M?HN *;S?L  ;L?;M

"H =?LN;C(H (HW; H=?M NB? GI>?F (M I<M?LP;<F? OJ NI NB? *;S?L  ?RN?LH;F GI1>?F <IOH>;LS
F?P?F ;H> GILNB? <OM?M >(L?=NFS 1OWC>? 16 NB;N *;S?L  <IOH>;LS >?G;L=;\(1H \B? GI1>?f
(M =ON QB ;H ?KOP;KT?>Fl ;> IL A?H?L;NIL NI L?JL?M?HN NB? TOWME>? MSMN?G GLIG B ;N J ICHN
27?F?2G2NLS (M ONKT?> (H NBIM? CHMN; H=?M NI ?HMOL? NB;NNB? 10WC>? G1>2F MIFP?M JLIJ?LFS

+1>2F IOME>? *;S?L SFIQM GIL MIFONCIH KO;FNS GIMG ;=B NI 1==0L 10MM(>? 1§ NB? *;S?L
;H> *;S?2L GI>%F ;L?;M QB(=B ;L? 16 (GIILN;H=? N1 . (+

1.5.1 Maintaining the Steady-state Model
2B? GI>?M ;L? THFS ;M ;==0L;N? ;M NB? (HJON >;N; OM?> NI >?LP? NB?G NB?L?0IL? MG?FS ;H>
;==0L;N? >;N; 0J>;N?M ;L? =LN=;F 2B?M? 0J>;N?M ;L? J?2LIILG?> IH ; L?ACF;LFS M=B?>0F?> <; MM
?P?LS S?;L 10GG?L $;F S(HN?L ;H> 1JUHA OF>M ;L? HILG;HS J?LIILG?> 2B? >;N; =fFIM?
>;N?PM GIL ?2;=B <O(F> ;L? JIMI?> ;H> =;H <? P(?Q?> <S <LIQMHA \BM Q?< J;A?
BilJ  QQQ JG =1G =1GGUN??M ;H> ALIOIM MO<=1GGM??M >GM ;MJIR ;H> M?F?=NHA [LSMN?G
IB;HA?M\ (L1IG \B? >L1J >1QH G?HO 2B? ?HNL? M=B?>0r? G;S ;I <? P{?Q?> IL >1QHFI ;>?> (H
TS OILG;NB?L? "HNB? <OF> M=B?>0F? >1=0G?H\ S10 QUF ((H> NBL?? =IFOGHM F;<?F?> ;M GIFIQM
OF> "";N; TFIM? ;H> 1=B?>0f?> _0"" _LI>0=NIH **;N? 2B? "";N; TFIM? =IFOGH MJ?=({("M \B?
>;\? <SQB?H ; 2— MB;F B;P? ;fF >;N; MO<GIN?> NI - (+ 2B? 1=B?>0F?> _LI>0=N1H **;N? L?2?LM
N1 QB?H - (+ QU <? JF;=(HA NB? H?Q <O(F> ITHNI NB2(L JLI>0=NCIH ?HPILIHG?HN . (+ L?K?M OJIH
2—M ;H>%—M ;FIHA QUNB >;N; I<N;(H?>NBLIOAB (— MNI E??J GI>?fM =OLL?HN "N (M CGJIILN; HN NI
HIN? NB;N %— (HIILG ;NCIH (M JLUG ;LGS 1<N;(H?> jL1G 20B?L NB? - (+ JF;HHIHA KO?0?M ILLIG . (+
"HN?2L=DHH?=NIH ¥ EIL>H;NEH M3 00 G?G<?IM

2B? ,#01 +OC L?; +1>?HHA SILEHA %LI0J ++5% GI>?fHA 26 1LV JLIPC>?M <; M=
PF?2=NUI=;F GI>?M 1§ NB? # ;MI?LH "HN?L=THH?=)\1H QB(=B . (+ OM?M §IL L?2ACIH;F ;H> M?;MIH;F
MNO>(?M ;M Q?FF ;M P;(F;<F? 2L;HME?L B ;J;<(FNS 21 =;F=OF;NCIHM 2B(M (HEILG ;NCIH (M HIN
MOGEC=C?HN GIL L? ;F NG ? ; IIH=;NTHM MH=? ++5% =;M?M OM? ; <OM <L;H=B ;JJLI1;=B >>INIH;f
SN 0M ;L2 H??2>2> N1 MOJJIWN L?;F NG? ?P;FONIHM ? A <L?;E?L ;H> IL MQW=B MN;NOM N;J
JIMNCIHM 20= O?;F 2(G? GI>?IM IMI >(?2L IL1G ++5% GI>?M (H NB ;N IN;N? #MIG ;CITH
L?KOIL?M <L;H=B F1Q <L?;E?LM;NOM ;H> PIfN; A? N?F?G2NLS (HIILG ;\CIH QB(=B (M A?H?L;FS

;P (F;<F? NBLIOAB "HN?L T IHNLEF ¥2?HN?L ¥ IGGOH(=;NIH _LINI=DF "0 0 DL MIGIF;L >;N; KHEM

> 21BN - (+ >1?MOM? ++5% >;N; MO=B ;M HH? (GJ?>;H=?M ;H> <;M(= =IHH?=NPUNS

(HIILG ;\CIH QB?H H?=?MM;LS ?MJ?=(;FS 1L ?R\?LH ;F MSMI?G G I1>?fM

—\B?L JL;=N=;F =THM>?LNCEHM L?A; L>HA NB? L? ;F NG? G1>?MM (HP 1FP? NBLIOABJON ;H> MIFONTH
(HN?ALNS  2B?M? KO FNC?M N?H> NI >?AL;>? MNB? M=1J? 16 1NB? GI1>?F ALIQM MI <;F;H=(HA \B?

=1 GJI?NHA L?KOIL?G?HIM (M 2MM?HNC;F N (M (H=OG<?HN OJIH - (+ MN;00 NI <;F;H=? NB? ;<(HNS 1§ NB?
MIGNQ ;L? NI JLI>0=? NG?FS ;H> L2/ ; <F? L?MORM QOB NB? ; JILIILC;N? ; GHOHN 1§ 2F2=NLl=;F >?N;(F

T ITHM?KO?HIES - (+ L?M?LP?M NB? LCABN NI >?N?LGIH? QBN F?P2F 16 GI>2F >2N; (M ; JILIILC;N? s H>
;>?KON? GIL ** JILCIHM 16 8B? GI>7F

O?PIMCIH HA?=NP? **;N? (W
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-(+ +;HO;F + NB? . (+ +;HO;FEIL T IHNLIF XT?HN?L O?KOIL?G?HIM MB;F <? OM?> ;M \B?
MIOL=7 GIL ¥ IHNLEF ¥ ?HN?L L?KOL?G?HWM 2BM (H=FO>?M <ON (M HIN H?=?MM; L(FS KGWN?> NI G2N?LHA
JF;=?G?HI L?KOIL?G?HIM >;N; ;=KOMINCIH L?KO?H=S ;H> ;==0L;=S L?KOIL?G?HWM 2?=BH(=;Ff
L?KOIL?G?HM ;JIFS NI <INB . (+ 2—_ §;=(HN?M ;H> §;=(HN?M TOWC>? \B? - (+ 2—. ;L?;

'HA?H?L;F H;FIA "N G?;MOL?G?HWM ;L? L?KOL?> §IL
Vo AIR;A?M GIL <OM?M ;N E4 ;H> ;<IP?

V +5 ;H>+4 OP;fOPMEIL ;FF A?H?L;NHA OHOM AL?;N?LNB;H  +5 17?27 + " (1L MJI?=(i(=
A?H?L;NITH L?KOL?G?HM

V +5 ;H>+4 O P;fO?M 1L >?MAH ;N2> NL; HMGIMMCIH §; =(FKNC?M KH?M NL; HMEILG?LM JB;M?
JHAF? L?2ACF;NILM M2LO?M >?P(=?M ;N E4 ;H> ;<IP? (i M(HAF? JB;M? G?N?LHA (M
?GJIFIS?> \B?  JB;M? (M IL24?LL?>

Vo 2L;HMEILG?L IB;M? ;HAF? L?2A0FNIL - O N;J JIMNCEHM GIL GI>2F?2> ;H> =THILIF?>
NL; HMEILG?LM

Vo 2L HMEILG?LFI ;> N;J =B;HA?L *21 IL213* ;3 JIMNCIHM GIL GI1>?F?> ;H> =1HILIFF?>
NL; HMEILG?LM

V. +4 O P;FO?M§IL MSH=BLIHIOM =IH>?HM?LM ;H> MN;N=4 O =1GJ?HM;NILM
V +5 ;H>+4 O H?=NCIHM IH <OM?M ;N E4 ;H> ;<IP?
Vo A2F2=02> MNGNCTH GL?KO?H=(?M

'H A?H?L;F AN;NOM **;N; (M L?KOIL?> 1L
Vo E(L=0lN <L?;E?L ;H> >(M=THH?=N MV;NOM GIL ?;=B GI>?F?> §;=(HNS ;N  E4 ;H> ;<IP?

1?? +;HO;F  1?=N1H GIL MI?2=(G0=M TH =1 IL>CH;NCEH 2680LWM 16 "1 X _ JF;HH?> 10N;A?M ;H>
NG? J?LI>M BN ;L? HIN FIQ?>

Note:

2?2F2G20LS (HEILG ;IH GOMN <? L?=2(P?> <S _ (+ HI F;N?LNB;H NQI Q??EM JLCIL NI NB?
M=B?>0F?> =ON (H

-(+ G?G<?IMQUB ;H'Y Y _ =IHH?=NIH NI NB? . (+ #+1 MB;HF JLIPC>? ; §OF 10 **  {(F? (H
S>MCIHNE H'EY >N S0GI N - (4 GNF?;ME?P?2LS  GIHIBM 1L OJIH - (++\M L?KO?MN

i7 4*6&8.327 #6&27.*28 "'8&".0.8= 3)*0

- (F\WM 2L HMC?HN AN <(FNS - MM?PMMG?HN 21 (M 5 M?2J5L N2 NEIF F;LAPES (H>?J?7H>?HN 18 \B? #+1
> NQILE  H;FSMIMNEIRM ;H> >;N; F?P?L;A?> (HNB? —J?L;NIHM _F;HHIHA 1;G? >;S —J7?L;NIHM
;H> 0?5 FNG? =J?LNIHMNG? BILTIHM 21 ONHT?MNB? O?;F NG? O?H; <(NS +1>?F ; E ; #+1
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GI>?F NI 2MN; <HMB JIMINCP? M?KO?H="? 2F?=NLl=;F =IHH?=NPNS ;H> OM?M \B? 1# . $ MIFONIH N1
PMN; <KMB NB7? (HINC; F =IH>WCEHM JLCHL N1 J?LAELGCHA L5 HMC?HN 5 H; FSMIM MIGOF; NCIHM 21 MIGOF; N2
N5 HME?HN <?B; PCIL >;N; BL1G - (4 JF; HHIHA GI>2fM (M (HN?LE; =2> NI \B? #+1 GI>?F NI ?MN; <HMB
;JILIILCN? APH?L;NIL AIP?LHIL ;H> ?R=0N?L GI>2IM ;M Q2 ;M {; O =F?; LIHA NG?M ; MMI=(;N?>
QB JLIN?=NIH M=B?G?M §1L \B? =IHWHA?H=(?M N1 <? MIO>(?>

1.7.1 Maintaining the TSA Model

20G?FS ;H> ;==0L;N? >;N; OJ>;N?M ? A (GJ?>;H=?M >SH;G(=M ;H> §;O0m =f?;L(HA NG?M ;L?
=LNC=;F NI ?HMOL? NB? KO ;FNS 1§ NB? MCGOF;NCEH L?MOMM 4+ 1>2M ;H> ;MMI=C;N?> >;N; ;L? 0J>;N?>
J?LI>(=;FS P(; \B? #+1 +1>2F "HIILG ;NIH ;H> 2L;HMGIMMCIH $;=(FNS O?KOIL?G?HIM M2=NCIH 16
NBIM G;HO;F ILPC; +—"" L?KOIL?G?HWM "H ;>>ICIH 2—M ;L? L?KOL?> NI JLIPC>? 0J>;N?M ;M
H??>?> _(+ G;S ;IMI L?KO?MN >;N; =B?=EM IL P?Li(=;NIH LIG 2—M IL %—M IH ;H ;> Bl=<;MM
O20?LNI . (+ + 2L; HMGIMMCIH —=J2L;IHM 12=NC1H IHNB? OM?M 1§21 (H —J2L;NCHHM
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52=1G? N1 NB? +1>7F 'HIILG ;N0 IH ;H> 2L ; HMGIMMCIH $ ;=(FNS O?KOIL?G?HIM M?=\CTH 1§ NB? PIM
Manual for EMS Model Updates and Quality Assurance. "H NBIM M?=NCIH S10 QUF fH>
(HIILG ;NCIH TH NB? G1FFIQIHA N1J(=M

Vo —=P2LPC?Q 1§ +1>2F "HIILG;N(IH ;H> "*;N; O?KOIL?G?HWM

- (W 'H\?LH;F 51> +1>?KHA _BIFIMIJBS

10< NL; HMGIMMETH +1>?HHA TLN?LCIH 5 H> O?MJ THMI<CRNC?M
- (W #R\?LH;F SILF> +1>?FHA

3HIKO? **?P(=? ¥ IHM>?L;NCEHM (H NB? . (+ +1>%F

-(+  OFE #2=N0= 1SMI?G  #1 2L;HMGIMMCIH $; =(FNC?M

- = == @@= @

t*6:.*;
M >M=OMM?> (H 12=MIH  %?H?L;F O?KOIL?G?HIM . (+WM O?;F 20G? 02K ;<FIS + 1>2F (M
=IHWNLO=N?> 18 NBL??  F;S?LM QUB P;LSIHA FPP2RM 16 >?N; (M 2B? GLMN F; S?L = THMMIM 16 NB?
2F2=lL0=; F MSMI?GM QUBCH §B? - (< 81 INJLCHN §B? M2=1H> F;S?L =THMMIM 1§ ;>);=2HN MSMI?GM ;H>
NB? NBLL> F;S?L = IHMMIM 1§ MSM?GM QB(=B ;L? 10>A?> Il B;P? GIHIG ;F 2F2=N=;F (GJ;=N IH . (+

+ I>?HHA L?KOIL?G?HIM L 2F2=NLi=;F MUGOF; NCEHM >?J?H> OJ IH NB? =(L=OGM\;H=?M ;H> BIQ \B?
L?MOMM QUF <? ; JJH?> "N (M IGIILN; HUNT HIN? NB;NNB? 2F?=NLI= MSMN?G (M G;H;A?> NBL10AB ;
=HILS(H N2> 260N ; G THA M?P2L;F >(2L2HN (HN?L?MIM -, IN? NB ;N O2—-M MO=B ;M . (+ ;L?
L?MITHMI<F? BIL ; Q0>? ;L?; PI?Q 5 4 16iB? #1 QB(F? 2L;HWGIMMCIH ;H> IL **(MNLC<ONCIH
1SMI?G —QH?IM ;L? L2MITHMI<F? GIL FI=3F ;L?; JLI<F?GM 'H ;F =;M?M \B? IBSM=M 10 \B?
PF2=NL0=;F ALC> GOMN <? GI>2F?2> N1 JLI>0=7 ;==0L;N? L?MOAM 1§ ;=NO;F ;H> ?RI?=N?> (FIQM

S (FWMLIF? (IMNE C>?HNGES 5 H> JL?P?HN JLI<F?GM QB(=B G ;S (GJ ;=N (HN?L=1HH?=\?> MSMI?GM

T IHM?KO?HWES - (+ GI>?IM GOMN ?H=1GJ ; MM \L ; HMGIMMCTH MSMI?GM <?FIHAHA N1 G?G<?LM 1
NB? ILAZHIT;NIH ;M Q?F ;M GI>?M 1§ ;>0;=?HN L ; HWGIMMCTH MSMN?GM MCH=? \B?M? MSMI?GM G ;S
SIME (G J ;=N (HN?LH ;F GFIQM ;H> PIRA;A?M SOBH \B? - (4 §EINILHN - (++ 1J?L;NIM G;H; A? \B?
MSMI?G <S =THNLIFHHA =;J;=N0LM L?;=NILM FI ;> N;J =B;HACHA NL; HMEILG?LM  JB; M? MBLIN?LM
1N;N=4 O TIGI?HMNILM 14 IM  ;H> A?H?LNEH J 5 W2LHM NI ?HGIH N? 5 =NO;F s H> JIN?HN;F
JLI<F?GM . (+ QILEM QUNB HIH - (++ =1GJI;HI?M NI =1 IL>(H;N? G;H;A?G?HN 16 NB? 1P?L;F
PF?=NLe=;F ALC> (H NB? 2 ; MV?LH JILNCIH 16 , ILB - G?L=; . (+ QILEM QB TOWE>? ILA;HCT ;NCEHM N1
G;HN;CH ;H> <OF> GI>?M ;M L?KOL?> 2B(M OMO ;S 1==0LM ;M \B? L?MORN 16 L?AOF;LFS M=B?>0F?>
(HIILG ;\CIH ?R=B;HA? QINB NB? TOME>? ?HNNC?M

21 ?MN; <HMB NB? @;=(FNc?M QB(=B . (+ QIFF G;H;A? OMHA ;F ;P;(F;<F? G?;HM (H=FO>(HA 1{i =1MN
APH?L;NIH 5 251068 $ 5 =CNC?M *(MN (M G5 CHN G tH?> s H> JIM?> NI B? - (= Q2<MIN?
BWJ QQQ JNG =1G G;LE?WM ;H> 1J?L;NIHM 1IM ;H;FSMIM NL; HMGIMMCIH 5 =(FN?M ;MJIR 2B? HMN
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(H>(=;N?M . (+ #+1 GI>?HHA 2;L08 1<KA;NIHM ;H> 2— —0N;A? O?JILCHA L?MJI THMI<(FNC?M  2B(M
M?=NCTH >?M=L<?M NB? ; INLC<ON?M 1§ NBIM @ ; =CFNS KMN ;H> BIQ 2—M =;H ;JJIFS (1L ; G?H>G?HWM NI \B?
FOMN

1?2=NIH 1§+ =IH=?HIL;N?M TH >?M=LI<(HA G I>?HHA L?KOIL?G?HWM §IL *;S?L  \B? . (+

Q1 INILCHN *N CH=FO>?M >?M=LCINCIHM 1§ L? ;F NG? GI1>2F ;MLI<ON?M ;H> N?F?G2NLS L?KOL?G?HWM OM?>
<S . (++WM M?=0LUS ;H;FSMM JLIAL; GM LIG(F;L L?KOIL?G?HWM ;IIFS NI JILNCEHM 1§ *;S?L 10 NB?
GI1>7?F QB(=B (HPIFP?M ;>);=7HN ?2F?=NL= MSM\?G , IN? NB ;N >;N; ?R=B;HA? NI MOJJILN *;S?L  L?;F
NG? GI>?M OMO;FS 1==0LM >(L?=NS QINB NB? ;>0;=?HN O2—M 'H>?J?H>?HN LSMN?G —J?L;NILM
'1-M HIN2-M _(+ 2—M QUF OMO;FS <? (HPIFP?> THES (§ NB2CL ;5 =(FN?M ;L? (GJ;=N\?>
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2—M ;H> %—M ;L? L?MITHMI<F? GIL JLIPCS(HA NB? (HEILG ;\CIH ;H> >;N; H??>7><S _ (+ 1l
;==0L;N2FS GI>2F \B2(L 2F2=NL0=;F MSMN\?G . (+ GI>?M B;P? GOMIF? >;N; ;ML<ON?M (H=FO>(HA
GI>?HHA NB? IBSMI=;F >?P(=?M ;JJILIJLC;N? KHGOM MO<MN;NCIH ;H> HNQILE =IHH?=NPNS N?F?G?NLS
NI MOJJILN AN;N? #MNG;NIH 1# 1 ?N= 2B? >;N; ;H> (HIILG;NCIH NI <? MO<GIW?> NI - (+

- 1Q7?L LSMN?GM + 1>?HHA **?2J ; ING?HN (H=FO>?M <ON (M HINKGN?> NI \B? G1FF 1 QIHA

Vo LO<MU;NCITH NEJIFIAS (H=FO>(HA A?H?L;NIL MO<MN;NCEHM ;5 =(FNS =IHH?=NPNS ;H> JBSM(=;F
FI=;NIH OJIH L?KO?MN IN;N? s H> %FI<;F _ IMINCEHCHA 1N2FN?M % .1 =1 1L>(H;N?M

V- #KOLIG?HI H; G?M 1L >?MAH s \CTHM

V' $;=(HNS IBSMi=;F =B ;L;=N?LIMNC=M (H=FO>(HA (GJ?>;H="M NL;HMEILG?LN;IM NL;HMGILG?LN;J
L;HA? NL;HMIILG?L HIGIH;F PIR; A?M 2N=

$; =(FNS KGIM ;H> L; NKHAM
A1; A? =THILIF CHEILG ;NCIH ;H> L?=1GG?H>?> M2 JIHWM
0?=1GG?H>?> =IHIHA?H=(?M N1 <? MNO>(?>

LIN?=NP? >?P(=? =F?;LLHA NG?M ;M ;JILIILC;N? NI MOJJIIN O?;F 20G7? NL; HMC?HN MN; <CFNS
2 H ;FSMM

OM?M <L?;E?LM MQW=B?M ;H> (HI?=\CIHM IL MBOHWM MO=B ;M *1;>M ¥ ;J;=INILM 14IM 2\=
FH?M ;H> M?2L0?M >2P=2M L2 ;=NILM IL M?LE?M =53 ;=INILM
2L;HMIILG?LM ;H> JB;M? MBiN?LM
%?H?LNIL ;OR(FC;LS MUGNCIH M?LP=? IL=1GGIHM?LP(=?FI;>M +5 +4 O
%?H?L;NIL MI?J OIM NI <? GI>?F2> (1L #1 A?H?L;NILM
%?H?L;NIL [**\ =OLP? KGIM

07?;F 2(G? ;H;FIA ;H> ?KO(IG?HN MI; NOM N?F?G2NLS GIL NL; HMGIMMCIH 2F?G?HWM  (H=FO>(HA <ON
HINKGN?> NI

A L?5E?L MQI=B 1L INB?L ?KOIG?HN MV NOM L?KOIL?> NI >2N?LGIH? = THH?=NPINS

N O?7:F +5 SH>L?;=NP? +4 O JIQ?LEFIQ GILHH?M NL;HMIILG?IM BIAB ILFIQ ME>?
JB;M? MBUN?LM

=< = <

=== = = =

O?PIMCIH HA?=NP? **;N? (W
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N O?:F +5 H>L?;=NP? +4 O §ILFI;>M ;H> IL INB?L C(HD?=NCIHM ;M ; JILIJLC;N?
N O?;=NP? +4 O JIQ?LHFIQEIL=;IM 141M

V $IL>?;> <;H> 14 IMNB;N ;FIQMGILNB? 141 NI HIN 1J?L;N? (H ; MI?=(l?> PIM;A? L;HA?
>?;><;H> \B? (IFIQIHA >;N; (M L?KOIL?> (1L MOSGIMMCIH (H NB? , 2NQILE + I>72F Ni=EN

N SSIEHGF GI>?HHA ;L G22I ;L2 H??2>2> (1L NBIM ?HB ; H=?> =; J ; <(KNS
, 1>? N1 <? =1HILIF?>

"*?;> <;H> +HHIGOG 41H;A?

""?:> <;H> +;RIGOG 41/;A?

141 G;RIGOG +4 0O =;J;<(HNS  TIM

141 GHGOG +4 0O =;J;<fNS O=E

+(HIGOG NG? (1L A;NB?LHA G1>?HHA >;N; 0IL 14 IM QB NBIM =;J ; <(FNS (M ; MR
GIHIB ;>P;H=?> >:;N; MO<GIMMCIH

A 25;3 JIMNCIH @R?> ;H> P;L0;<F? GILNL;HMAILG?LM JB;M? MBUN?LM ;H> P;L0; <F? MBOHN
>?P=7?M

N O?JIWN;<F? HIH N?2F2G2N2L?> §; =(FNS ; H> ?KO(IG?HN MN; NOM

N O7?;F 20G? ;H;FIA ;H> ?KOMIG?HN MU NOM N2F?G2NLS GIL A?H?L;NIH (H=FO>(HA <ONHIN
HGWN?> N1

1 L?;E?L MQUW=B IL INB?L ?KOLIG?HN M;NOM L?KOIL?> NI >?N?LGIH? =IHH?=NPUNS
1 O?;FJIQ?LHFIQ +5 1J3?=(iS (§ H?N IL ALIMM
1 0?;=NP? JIQ?LHFIQ +4 O 21J?=(iS (§ H?N IL ALIMM
] 41/;A? E4
1 -F;HVORKC;LS MNGNCEH M?LPC=? IL=1GGIHM?LPi=?Ffl;> +5 +4 O
V. O?JIWN;<F? HIH N?2F2G20?L?> §; =(FNS ; H> ?KO(IG?HN MN; NOM

]
]
]
]
]
]

Flow Devices

F1Q >?P(=? (HNB? - (+ #+1 GI>?2FM ; L2IL?2M?HU;NCEH 1§ 5 F1Q >IMLOINHA 2F?G7?HN (2 =(L=0N
<L?;E?L >M=IHH?=N ;L <L?;E 1L MIG(F;L ?F?G?HIM NB;NB;M <??H M2V OJ NI =;F=0F;N? ; 1# F1Q
SSLIMMON ;H> NB?LG ;F L NCHAM ;L2 SEMT ; JIH?> N1 NB ;N GFIQ >?PC=? MIG(F;L NI ; KH? ILNL;HMIILG™L
-+ THINILHA 1§ 5 FIQ >?P(=? (M THFS J?2LILG?> (f \B? (F1Q ;=LIMM (M >?N?LGIHMN= SIL ?R; GJIF?
<L?;E?LM(H ; =FIM?> (H L(HA <OM ;L? HIN GIHNIL?> M(H=? NB? (F1Q (M HIN >?N?LG(HIM\(= 2B? §F1Q
>?P(=? GOMN <? ;<F? NI =;F=0F;N? H?N (§ ALIMM TONJON (M ;P;CF;<F? IL =;F=0F;N? ALIMM TONJON (f H2N
M ;P;(F;<F?

21 =B;HA? ;H ?2RIMHA . (+ GI>?F?> 2F2G?HINT ; FIQ >?P=? 2—M GOMI MO<GI ; , 2NQILE
+I>2FN=E?0PC; BIWIM _ 2MON? JIG =1G GOU ;M J; N 1GNB? +1>?F  OF> JLI=?MM 2B7? Ni=E?N GOMN\
=F?;LFS MN;N? G ;H 2F2G2HN (M <2(HA =B;HA?> NI ; (FIQ >?P(=? ILW N M ; <L;H> H?Q [F1Q >?P(=?
2—M GOMINB?H JLIPC>? ?KOIG?HN L; KHAM PC; NB? 2#0+ ;JJIH=;N1H NBLIOAB ; MIG(F;L JLI="MM NI
HH? ;H> NL; HMEILG?L L;N(HAM 0J>;N2M
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Note:
MI M?2? +;HO;F T IHNLIF B2HN?L ;H> "";N; #R=B;HA? O?KOIL?G?HWM

O?20?LNI JI?H>R # ¥B?=EAMNGIL , ?7Q #KOLJIG?HN #H?LACT ;NIH _LI=?MM GIL ; BCAB F?P?F
AOC>?HH? 1§ - (+ L?KOL?G?HIM NBLIOABION NB? <;M?HH? MOJJF?G?HN;F L ; HMGIMMCIH OJAL; >?
JLI=?MM

2.2.1 Internal World Modeling Philosophy (Layer 1)

2.2.1.1 BES Facility Modeling

- (+ GI>?HHA AOC>?HH?M ;H> JUH=(JF?M ;L? >?MAH?> NI MOJJILN\B? ,#01 OFE ##?=N(= 1SMI?G
#1 >S?UHNIH IH $;=KN?M ;<I1P? E4 _(+ =IHM>?IMNB? "HN?LH ;F S ILF> + 1>7KHA M

Y*;S?L 7 GI>?HHA QB(=B ?RJIK=UFS (H=FO>?M #1 {;=(FN?M QINB ;FF ;P;(F; <F? N2F?G2NS NI L?K; <FS

13?L;N2 NB? - (+ G1HINILCHN 2BIM N2F2G2ALS ;H> GI>?F >;N; (M I<N;(H?> (LIG \B? 2—M ;H> %—M Nl

PHMOL? \B;N - (+ B;M ;H ;==0L;N? GI>?F GIL (M CHN?LH ;F 41 INJLCHN

+ 1>?0HA >?=IMCTHM ;L? MO<I?=NNI - (+ - 1Q?L 1SMI?GM +1>?HHA *"?J;ING?HN -1+ MN;G8
;JILIP;F <;M?> IH EHIQH =LN?L0; BIMVILC= >?=(MCIH NL?H>M  ; H> §ONOL? =IHMC>?L;NCITHM

2.2.1.2 Sub-transmission Modeling

21 ?HMOL? \B;NNB? . (+ MSMI?G (M 132L;N?> L2 ; <FS ;H> ?=1HIG(=;FS MIG? ;=M L;N?>
<IQ E4 G;SH??> 1 <? GI>?2F?> _ (+ GI>?HHA AOC>?HH?M ;H> JUH=(JF?M ;L? >?MAH?>
NI MOJJIWNNB? ,#01 OFE #2=Ni= 1SM?G  #1 >?{(HNCIH ;H> NB? ;MMI=(;N?> =1LIF;LS
L?2=1GG?H>;NIHM TH §;=(FN?M OH>?2L E4 2BM M?=NCIH =F;L0C?M - (= JIK=S 1L (H=FO>(HA F?MM
\B;H E4 MO< NL; HMGIMMCEH §;=(FNC?M (H NB? #+1 G1>7?F

MJI;W D - (FWM GI>2F 03>;N? JLI=?MM ;HHO;F O2# . ;H> KO;LN?LFS #+1  2—M ;L? L?MITHMI<F?
GIL HIGCH ; KHA @5 =(FC?M NE <? GI>2F?> (H B? . (+ #+1 (H=FO>(HA MO< NL; HMGIMMCIH 5 =CFNC?M
- (M5 00 G?G<?IM QILE QB 2— L?2JIL?M?HN;NP?M NI G 1>72F MO< AL ; HMGIMMCTH 5 =CFNC?M
3 JILIILCN2ES MO<I?=N NI - (+ ;JJILIP;F

10< NL;HMGIMMCIH 85 =(FN?M =;H (GJ;=NNB? #1 ?MJI?=(;FS QB?H 10N;A?M ;L? H?=?MM;LS 'H
MIG? =;M?M MO< NL; HMGIMMCIH (M OM?> N1 JLIPC>? ;H ;R?LH;N? H2NQILE J;NB NI B(AB?L PIRN; A?
MSNCHH @5 =(FN?M "H INB?L =;M?M MQUN=B(HA IH OH>?LFSIHA MSM?GM M2LP?M NI L? SFFI=;N? FI ;>
=?HV?IM $IL ;HS MO< NL; HMGIMMCIH {5 =(FNS G I>?KHA 5 MIG(F;L M?N 1§ L?KOIL?G?HIM (M H??>2> ;M
B;M <??H 2GJIFIS?> (UL ;FF  #1 [;=FN?M

- (+ GI>?HA 1§ MO< NL; HMGIMMCIH MB;FF <? G;H;A?> ;H> G;(HN; (H?> = THMIMN?HN QUNB ;F INB?L
PF?G?HIM 16 \B? MSMN?G GI1>?F #RJ;H>HA NB? GI>?F H??>M ; =F?;LFS (>?HWI?> <?H?GN NSI(=;FS
<;M?> TH 1I?L;NC0HF ?2RI?U?H= NI Q;LL;HNNB? ;>>ICIH 1§ GIL? >?2N;(?> GI>?F #R #HB;H=(HA
1#aH> 1L ¥ MIFONIH ;==0L;=S
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- (+ 5 JIH2M 2HAH??LHA 10>AG?HI T L?>0=? \B? G1>?F QB?L? JIMMI<F? 2BIM G ;(HN;(HM ;==0L;N?
NEIIFIAS SH> SMMI=C;N?> (FIQ ;H> PIf; A? G?;MOL?G?HIM ?HMOLCHA ; LI<OMN GI1>?F ;H> 1#
MIFONIH 'H ;>>WCIH MH=? (H=L? ;M(HA NB? M(T? 16 \B? GI>?F =;H F?;> N1Q;L> F?HAB?HHA \B? NG?
NI MIFP? ?;=B 10 \B? MIGOF; lCEHM - (+ MN; i G?G<?M QIF GI>?F  #1 [i;=HN?M ;H> ;JJFS
2HAH?2LHA 10>AG2HI T GI>2FNB? HIH - #1 §;=(02M ;JILIJLC;N2FS *

2.2.2 Sub-transmission Modeling Criterion and Responsibilities

+ I>?HHA >?=MCTHM ;L? MO<D?=NNT - (+ - 1Q7?L LSM?GM +1>?HHA *"?2J;ING?HN -1+ MN;
;JILIP;F <;M?> IH EHIQH =LN?LC; BIMNILC= >?=(MCIH NL?H>M  ;H> GONOL? >(L?=NCIH =THME>?L; NCTHM
T IHMC>?LNCEHM GIL 5FF MO< NL; HMGIMMCIH G I >?RHA (H=FO>?

Vo"tI?2MANB? 05 =tFNS (G ;=N 3 #2105 =(FNS IL (M N L?KO?MN?2> T <? 5 #1 (;=(FNS JILIILC;N?
N2F?G?2NS MB;FF <? ;P;(F;<F?

Vo'ENB? JLEJIM?> HIH - #1 05 =(fN?M B;P? \B? M; G? F?2P?F 1§ ;P;0F; <F? N2F?G2NLS ;M #1
05 =(FNS L?KOIL?G ?HIM

Vo L2 0B? JLEJIM?> ?KOLIG?HN §; =(FNC?M OH>?L E4
V. L? \B? =1HNHA?H=S ;H ;FSMM L?MORM (H NB? ;L?; (GJ;=N?> <S \BM §; =(FNS

- (4 M5 00 G?G<?IM 5 JJFS 2HAH??LHA I0>AG?HINT GI>?FNB? HIH - #L 05 =(HNC?M ; JILDILC;N?FS
2B?M? ?HAH??LHA I0>AG?HIM =(N?> (H \BIM G ;HO;F (H=FO>? <ON ;L? HINHKGN?> NI

V' 2L; HWGIMMETH = THMNL ; CHM
- ;L FF2F =(L=00S
2(ABIFS =10JF?> {5 =(FNS
1IFONCIH NBLIOABJON ;H> (HN?ALNS
JILLILC;N? ; GIOHN 1§ >2N;(F
$;=(FNS 1<M?LP ; <(FNS
T IHA?MCIH G;H;A?G?HN (H=FO>(HA JIMN
2(? KH?M
%1
""-S :B?;:;> +;LE?2WM
O2# . L?2F;N?> JL1?=\M
#1 L?F; <(FNS ;H> ?2=1HI1G(=M
FHILSH;NIH QUB 2— GI>7F
#F?2=NL0=;F =FIM?H?MM

= S =SS S = = =<

1?2? 2—. (0] ;H> BiNIM QQQ H?L==1G -F;SIOWM
SLHNANZH> > (MIR MUZH>ZI>HOG<?L 2—. WNE? 2Lz HMGIMMCEH —J?L:\CIHM DOLIM>(=NCTH
SHN?> 2N N2M

O?PIMCIH HA?=NP? **;N? -(+W


https://www.nerc.com/_layouts/15/PrintStandard.aspx?standardnumber=TOP-001-4&title=Transmission%20Operations&jurisdiction=United%20States
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V 'GJs =N TH 2NGN? #MOGSNIL 1# MIFONCIH
Vo =J?L;NHA ?RI?LI?H=?

Voo 2PMN SHFESMIMNT BI2LNILM GIL L2FC; <(FNS ;H> =1GG?L=(;F ?P;FO; \CIHM
Vo +THWIL?> _LCELINS MN;NOM
Vo 2— <(ENS NI P;E>;N? GI>7F

V- 1?2WF?G?HM (GJ; =N

Voo >SSICETHF GAN?UHANE ?HB; H=? 2LLIL >2N?=N1H

Sub-transmission Modeling Considerations for TOs:
V. 2—MMB;FF ?P;FO;N? =IHMHA?H=(?M OM?> <S . (4 NI MIGOF;N? T1ON; A?M NI >2N?LGIH? (§ FI ;> L?
SFEI=;NCEHM ;L2 3 <?W?L ;RAPLHNP? 21 L?2>IMNLE<ON? FI ;>M 2—M MB;FF JLIPC>? (HIILG ;NCIH NI
- (+ L?A;L>(HANB? ;JILIILC;N? MIGOF;NCIH 1§ NB? L? FFI=;N?>Fl;> M (2 J?L=7HN; A?M 1{
NB? >IMNLC<ONCEH ;H>FI=;NCIH

V. 2—MMB;F =1IL>H;N? QB - (+ MN;88 IH ;H THATHA <; MM NI (>?HNES G 1>?HHA 0J>;N?M NI <?
;JIH?> (HNB? - (+ #+1 N1 ?HMOL? NB ;N GI>7/ ;L? ;JILIILE;N? QB?H MIGOF; N(HA 10N; A?
=IH>ICIHM

Vo O2?2JIL2M?HN;NP?M GIL ?;=B 2— MB;FF JLIPC>? JOMNCGC=;NCIH ;H> ;H;FSMIM 1§ ;FF L?KO?MN?> MO<
NL; HMGIMMCIH @5 =(FNC?M 3 H> =1 IL>(H ;8?2 G I>(=;THM QB - (+ ++"" MN; {8

NG =CRNC?M OH>2L E4 ;L? [HNQILE?> \ JLIPC>(HA ;R?LH;N? (F1Q J;NBM NI BIAB?L
PIM;A? ?KOLIG?HN 2—M ;L? NI JLIPC>? GI>?HHA >2N; (M ; H> DOMNGEC=;NCEH NI - (+ BIL
DECHN ; MM2MMG ?HN NI >2N2LGCH? (6 NB? MSMI?G MBIOF> <? (H NB? . (+ #+1 GI>%
V' 2— MB;HF JLIPC>? ;JILEILCN? MU;NOM s H> FIE;>(HA CHIILG;NCEH ""(AN;F ;H>  H;FIA 2?2F?G2MLS
X OIL JLIJ?L 1# MIFONCTHM
V. 2—MMBIOF> (>?HNIS 1 =IHNHA?H=S MIGOF; \CEHM (GJ;=N?> <S ;ONIG;Ni= FI ;> NL; HME?L
M=B?G?M ;H> QILE QUB - (+ L?IL?M?HN;NP?M NI L?;F1=;N? F1 ;> 0§ ; JILIILE;N? OMIHA L?=2HNFS
>?P?F1I?> (?;N0L?M 1§ \B? . (+ #+1

Sub-transmission Modeling Considerations for PIM:
Vot LPKOWL?2G2HWM Q1L #4+1 GI>?M MB;F ;>B?L? N1 NB? MJ?2=(it=;NCIHM (H NBIM +;HO ;F

A (A MNS0 MB ;05 =CRNN? SIM=OMMCEHM ;NNB? **;N; +;H;A?G?HN 10<=1GGM?? ""+1
G?22HAM NI =F; LS ;H> ?RJIF;(H NB? MO< NL; HMGIMMCIH G I>?FHA JL;=N=?M 2B? MO<
NL; HMGIMMCIH > ;N ; MO<GIMMCIH MB ;FF (H=FO>? DOMN@=;NCIH GIL (H=FOMCIH (H NB? #+1 GI>7F
TH> (H>(=20? (0 NB? B2=(FC?M ;L2 NI <? =IHM(>?L?>  #1 2F?G?HIM 2

AN 2B? =IN?> ?R; GIFPM 1 MO< AL ; HMGIMMCIH @5 =(FNS G I>?HHA ;L? NSJ(=;FS >LIP?H <S ;=NO;F
1J?2L;NIH;F ?2RI?L?H=? ;H> ?HAH??LHA ;MM?MMG?HN ?RJ?LI?H=?

0?(?L N1 Compliance Bulletin 14: Definition of Bulk Electric System (BES) — PJM Member
Requirements ;N BIJM JIG =1G  G?>(: H<L:LS OBN?J:J?2IM =1GJH H=? =< <OFE ?F2=N(=
MSMN?G >?6HICIH JIG G?G<?L L?KOIL?G?HM ;MBR F: ?H

O?PIMCIH HA?=NP? **;N? (W
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https://pjm.com/-/media/library/whitepapers/compliance/cb014-bulk-electric-system-definition-pjm-member-requirements.ashx?la=en

g -(+ +;HO;F #H?LAS +;H; A?G?HI LSMI?G #+1 +1>7F 33>;1?M

;H> Z0;HNS  MMOL;H=? /
1?2=0IH  +1>2F "HIILG;\(IH ;H> 2L ; HMGIMMCIH $ ; =(FNS

N 2B? H??2> N1 PRI H> B? GI>?F J;5 LN=0F; LFS NI (H=1LIIL;N? MO< NL; HMGIMMCTH 2F?G?HWM
=;H <? (>?HWIC?> NBLIOAB \B? . (+ I0N; A? ;MM?MMG?HN JLI=?MM M?? W;=BG?HN (H
- (+ +;HO;f —J?L;NIHM _F; HHIHA

AL (A NGB8 CHOGSN2M 5 GE>2F L?KO?ME =1 IL>(H ;\CTH QUNB \B? 2— MN; i MB ;FF
1 FIQEIL - (+ NI L?=2(P? =1GIAN? NG?S ;H>=F?;L GI>?HHA >;N;

1 FIQEIL - (+ NI GI>?F #1 (;=HN?M ;H> ;JIFS ?HAH??LHA I0>AG?HINT GI>7F
NB? HIH  #1 §;=(KN?M ; JILEILC;NZFS

1 FIQEIL - (+ NI L?P(?Q ;H> ;>>L?MM ;HS HIH #1 HIGIH ;N?> MO< NL; HMGIMMCIH
05 =(FNS ;>>WCIHMNE NB? _ (+ #+1 GI>?F IH ; =;M? <S =;M? <; MM §1FF 1 Q(HA \B?
JLI=?>0L? >1=0G?H\?> (H . (+ +;HO;M

1 FIQUIL . (+ GI>?IM NI <? E?JN (HN?HWCEH ;S NI NB? GIHIGOG MIT? J IMMI<F? NI
;=BI?P? ;==7JN;<F? MIFONCIH L?MORM 1# I

] #HMOL? NB;N ;FF =1H=?LH?> B;P? ; =1GGIH ;H> (OfFF OH>?LMN; H>(HA 1§ ;HS
GI>?HHA =B ; HA?M L?KO(L?>

2.2.3 PJM External World Modeling (Layers 2 and 3)

2.2.3.1 External World Modeling

O7?0?LLHA <;=E NI #RB(<N  #RN?LH;F SILF> +1>?0HA L?20?IMNE Y*;S?IM ;H> Z(HNB? —P?L;F

- (+ +I1>?0HA _BFIMIJBS #RN?LH;F QILF> GI>?HHA (M H?=?MM;LS N1 ;F1Q OHIM NI <? JL1J?LFS

>(MJ;N=B?> NBLIOAB _M?0>1 2(?M JLIP(>? JL1J?L G;LE?VNI G;LE?N + + =1IL(H;NIH ;H> N
JLIJ?US 13?2002 NB? . (4 (HN?LH;F MSMN?G L?K; <FS

Explanation of Consideration for External Modeling in the PIJM EMS Model

- (M50 G?G<?IM ;L? L?MI THMI<F? §IL L?AOF; LFS ?R=B;HAHA G1>?f >;N; QUB INB?L
ILASHCT;NCEHM 1ENB? P LCIOM - (+ (= M ;H> ,™ M 2BLIOAB B? >;N; ?R=B;HA? JLI=?MM GI>%
0J>;N?M QUF <? ;MM?2MM?> ;H> (H=ILIIL;N?> (HNE \B? - (+ GI>?M ;M L?KOIL?> %?H?L;FS O?;F
20G7? >;N; (MOHN?LE;=2> N1 NB? - (+ GI>?EMGIL ;L2 ;M 1§ J;LN=0F ;L (HN?L?MN =IH=?LH M?? *;S?L
(H#RBI<N . (+ #+1 2BL??  *;S?2L+I1>2F 2B?M? JILIHM 1§ NB? 2RN?LH;F 2F?2=NLl=;F G1>?fM
;L? GI>282> (H >20; (F QB MOJJ ILNHA L?5F NG? MVGNOM s H> sHGFIA >;N; I<N;(H?> LIG INB?2L
02—-M JFOM ;>D;=?HN 2—M M IH? QIOF> ?RJI?=N ;H> (1FIQIHA NB? IBSMI=M 1§ NB? (HN?L=THH?=\?>
MSMI?GM  NB? ;L?;M 1 CHN2L?MVN?H> NI <? ;FIHA #R\L; &(AB 41f(;A? #&4 ;H> BIAB PIfN;A?
J;NBM 2RI?H>(HA (LIG . (+ (HNT ;>D;=?HN MSMI?GM 2B?M? 2F?=NLi=;FS =FIM? ;L?;M ;L? NB?H MN;N?
PMCG ;N2> ;FIHA QUB NB? L?MN 1§ NB? - (4 (HN?L=THH?=N?> 1 INJLCHN

5B?L? JIMMI<F? GI>?IMN;E? ;>P;HN;A? 1§ ;P;0F; <F? N2F?G?2NLS MO=B ;M ;N A?H?L;NILM B(AB
PIR;A? 6;=(HN?M ;H> N? KH?M (H NB? 10MMC>? MSMI?GM  3MHA ?HAH??LHA 00>AG?HN ;H> 1372L;HA
?RI?U?H=? NB?M? <IOH>;LI?M ;L? 2RN?H>?> ;M L?KOIL?> ;H> MSMI?GM NB ;N ;L? ?2F?=NLi=;FS L?G IN?
QUFF NSJ(=;FS <? =ON GIHIG(T(HA ;HS ?KOWP;F?H=? _ ;L; G?N?LT;NIH M=B?G? JBFIMIJIBS . (+ B;M
JAL??G?HIM QUNB ;>0;=7HN MSMI?GM NI ?R=B;HA? GI>%F >;N; IH ; L?AOF;L <;MM . (+ MN; G0
G?G<?IM (HPIFP?> QUB GI1>?F MOJJILN L?P(?Q NB? G I>7?F =B ; HA?M L?=2(P?> (LIG 10MM(>? ?HNN?M

O?PIMCIH HA?=NP? **;N? (W
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T GI>?F >0 ;L? H??>?>  _ (++ MN; 08 QUFF ?MN; <HMB >(;FIAO? QUNB NB? TONME>? PHNN?M (H IL>?L NI
G;HN;CH ;H ;==0L;N? L?IL?M?HN;NCIH 1§ NB? 1OMC>? MSMK?GM **;N; ?R=B;HA?M B;P? <??H
;==1GIHMB?> (H M?P2L;F SU2L?HN GILG ;MM NE >0 2 A '+ _11# 1#01  ;H>NB? JLI=?MM
=IHCHO?M NI ?PIFP?

2.2.3.2 Model Exchange and Extraction

- (+ GI>?HHA MN; 00 G?G<?IM ;L? L?MITHMI<F? §IL ?R=B ; HA(HA G I>?HHA >;N; QB ?RN?LH;F

PHNNC?M ;M J ;LM 16 P;LCIOM (HCHN —J?L;NHA  AL??G?HIM (— M (ICHN O?FC; <(FNS ¥ 1 IL>(H ;NCIH
AL??G?HIM (O! ;H> , IH "IM=FIMOL? AL??G?HWM ,** M 2B?L? ;L? GOMJF? NSI?M 1§ ((F?

;H>0ILG ;N ?R=B;HA?M (H QB(=B . (+ J;LN=(J;\?M S5B?H JIMM<F? _(+ ?R=B;HA?M " IGGIH

"HIILG;NCIH +1>2F '+ GI>?IM QUB H2CAB<ILIHA ?HNNC?M 2B(M (M NB? JL??LL?> §ILG ;N AL

?R=B;HA?

SNBNB? '+ _(+ =;H=1GJ;L? ; JL?PIIOM ¥'+ GI>?F{IL ; =1GJ;HS QUB NB? F;N?MN
MO<GIMMCIH ;H> ?RIILNNB? =B;HA?M <?0Q??H NBIM? P2LMCIHM 2BM ;FFIQM - (4 NI ?P;FO;N? SFF 1§
NBIM? =B;HA?M ;H> >?0?LGIH? QB(=B ;L? H?=?MM;LS NI <? J?LEILG?> (H IB? . (+ #+1 GI>7

(I >I2M ; YA#O Y MNSF?Z ?R=B;HA? QB H?(AB<ILHA '1—-M 2B? 1#01Y MISF? ?R=B;HA? (M
;H ?R=B;HA? 1§ GOMIF? ?KOJG?HN J;L; G?N?L >0GJIM MO=B ;M KH? (GJ?>;H=?M MBOHNHIG(H;F
P;FO?M NL;HMEILG?L J;L; G2N?LM 2= 2B(M ?R=B;HA? MIGIF; LFS ;FIQM - (+ NI P?L{S NB?

J;L; G2N?LM =OLL?H\FS (H NB2(L #+1 ;M Q?F ;M L?207L?H=? ;HSNB(HA H?Q NB;N B;M <??H ;>>?7>

- ( SIMT J5IN=CT 5 N2M (H GOMGIF? G THIBFS G?2MHAM B ;N ;L? 2WB2L B?F> PC; N?F?=1HI?L?H=? ;H> IL
52<#R IL(H J?WMIH QUB H?(AB<ILIHA O2—M N1 >(M=0MM ? ;=B ?HMN?M G ;DIL JLII?=\M N2 KH?
=B;HA?M ;H> A?H?L;F 0J>;\?M 2BIM ;FIQM ; G1ILOG GIL INB?L ?HNNC?M NI ;ME KO?PMCEHM NB ;N ;L2
H??>?> N1 JL1J?US (GIF?G?HNNB? =B ; HA?M >(M=0MM?>

2.2.3.3 Pseudo-Tie Modeling

SF2;M?2 L2020 N+ HO;F W;=BG?HN$ ""SH;Gl= 2L;HMI?LM ¢IL JLI=?MM?M ;H> JL1=?>0L?M
SMMI=C;N?> QUB - M?0>1 2(?M "*SH; Gl= 2L; HMi?LM B;P? NQT =;N?AILI?M GIL MO<GIMMCIH >SH; Gl=
M=B?>0r?M ;H> _M?0>1 2(?M 2B? #+1 GI>?F (M IHS (GJ;=?> <S _M?0>1 2(?M ;M >SH; G(=
M=B?>0F?M L?KO(L? HI #+1 GI>?HHA =B;HA?M

2.2.3.4 Pseudo-Tie Eligibility
'H ILS?LNE >?P0?2LGIH? (§ ; -M?20>1 207 (M 2HAI<F? NI <? (GJIF?G?HI?> (HNT NB? - (+ MSM?G (N GOMN
J; MM NB? GIFF1QIHA NBL?7? N2MM

Vo A#F2=NL=5F NG H=2 272N
Vo+ + $FTQA;N? 22MN
Vo _F;HHCHA TLN?LE; 272MN

SF?2;M? L?26?L N1 +;HO;F W;=BG?HN$ "*SH;Gl= 2L;HMI?LM GIL GIL? (HIILG;\CIH ;<10\ ?;=B
N2MN

O?PIMCIH HA?=NP? **;N? (W
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2.2.3.5 Pseudo-Tie EMS Modeling
PNB? _M?0>1 207 L?KO?MV B;M J; MM?> ;F NBL?? N?MIM ; <IP? NB? H?RNMV?J (M N1 >?N?LGIH? NB?
H?=?MM;LS ?KOLIG?HN H??>2> NI <? GI>?F2> Nl JL1J?LFS >(MJ;N=B NB? OHIN 21 ;=B(?P? \BIM ;
JF; HHIHA =;M? ""(MNLC<ONCIH $;=NIL **$ 6 L?2JILN M LOH <S . (+ 2L;HVGIMMCIH _F;HHIHA ;H>
L?P(?Q?> <S ++"" L ?;=B OHN 2BM ;H;FSMM ;H> L?P(?Q =1P?M ;F ?KOLIG?HN QUB ; "$ 6
IH 2RV?LH;F 5 =N?M GIL 5 NL;HME?L 16 J1Q7?L (LI G NB? L?KO?MI?> _M?0>1 2(? OHW (HNI . (+  HS
?KOLIG?HI QB ; ILAL?;N?L*"$ 6 (ILHILG;HS (GJ;=\?> §;=FN?M ;H> oL,  10N;A?
(GJ;=N?> ;5 =(FN?M QIF <? 0J>;N?> ;H> IL GI>?F?> (HINB? . (+ #+1 2BM IMNI G;N=B \B? , ;NP?
;F;H=(HA  ONBILINS\M G I>?2F OHF?MM INB?LQIM? >?N?LGIH?> H?=?MM;LS NI JL1J?LFS >MJ;N=B NB?
OHN

2B? QILE G;S <? >IMIL<ON?> IP?L GOMCIF? GI>7F <OF>M 2B? GI>?HHA 0J>;N?M H??>?> NI
JLIJ?LS >MJ;N=B \B? _M?0>1 2(?> OHUM MBIOF> <? =1GJIF2N?> (HNB? _ (+ #+1 ;NF?2;MNQI
GI>?F <OF>M  ;JILIRIG;N?FS MR GITHNBM  JLCEL NI (GIF?G?HNNIH  2BIM SFFIQM ; GJF? NG? NI N2MN
NB? OHIM QINB >1QHMIL? ; G ; JIH=;NIHM ;H> G;E? ;HS H?=?MM;LS =B;HA?M JLIIL N1 NB? _M?0>1
20?2\WM (GIF?G?HNNCIH (HNE NB? - (+ GI>7F

2.2.4 Naming and Modeling Standards
- (+ ONKT?M 5 H; GIHA =THP?HWCIH 1L G 1>2HHA NB ;N =THMIMWM 16 MV;NCIH PIA; A? ?KOWJG?HIN H; G?
IL"™" 2B? (IFIQIHA =B;L;=N?L KGUM ;JJIFS §IL - (+ H; GIHA 1§ "?GM

V- TIGJ;HS H;G?M ;L? KGW?> NI @P?  =B;L;=N?LM

Vo 1O<MUGNCIH H; G?M ;L? HGIN?> N1 2(ABN - =B;L;=N?LM

V. 410;A? E4 H; G?M ;L? KGIN?> NI 20ABN - =B;L;=N?LM

V. #KOWIIG?HIH; G?M IL """ >?P(=? A?H?LNIL KH? 2N= ;L? KGW?> NI 2(ABN  =B;L;=N?LM

_(+ ;IMI B;MM?P2L;E S0E2L2HN H; GIHA =IHP?HICEHM MV; H>;L>M 1B ;I 5L? ONRT?> 'H L;L?
2R=2JNIHM PHAIH?2LIHA 10>AG2HI (M OM?> ;M H?2>7> 11G? 1§ 1B? =OLL?HN - (+ G I>?KHA
H:; GIHA M\; H>;L>M (H=F0>?
V . (+ G;E?M ?P2LS MO<MI;IIH ;H> A?H?L;NIL H; G? OHIKO?
V' 962H?LINIL JH> MEGNIH H; G2M L2 NI <? H; G2> ;2L FI=;EN2M ILE;H> G LEM NI ;PIC>
= IHIOMCIH (3 M1F>
A 282 A?H?L;NIL H; G2 M 3 MMCAH?> <S "HIL;MILO=IOL? ¥ TILS(HIIH "8 ;M L262L2H=?> (H
+;HO;F "t 12=CIH
V H =2W0G0H = ;MM QB2L? 5 Ji?=? 1§ PKOLIG2HI MOMI;NIH A2H?L;NIL KH? 20= H?2>M NI
B;P? ; OHIKO? H;G? ;=LIMM IB? ?HIL? _ (+ GI>2F SIM=L2IH (M OM?> <S . (+ NI >?N2LGIH?
2 H;G? N ;FIQ §1L OHKO?H?MM QB0 L2G IPHA 1B? =IHMILO=I 1§ §B? H;G? iLIG IB? 2—
%_
NOHR;GI? X LO<MU;ICIH H; G?2> 1JUHAR?E (H=IGJI;HI2M 1 "#$ H> O*
1.0,%$*" 1 1.,%$™" "#$ ;H>1.0,%$" O
N HR;GI? X EH? ILIG  F<;HSNI 1JUHAK?> QIOF><? * 1.0'  H?QEH? ALtHA
(HIL IB? GI>?FLIG  F<;HS NI 1JLHAM QIOF> <? GI>??> ;M * 1.0
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V 1QW=B H;G?M ;L? A?H?L;FS H;G?> Nl G;\=BNB? 2— H;G? IL ;M =FIM? N1 NB? H;G? ;M
JIMMI<F? "*OGGS MQW=B?M ;L? OMKT?> GIL MV;N? 2MKG ;NIL ;H> <?AH QB **3+ 2B?M?
H;G?M ;L? A?H?U= ;H> ;L? =BIM?H <S _(+

V *H? H;G2M BIFIQ ;H ;FIB;<?lt=;F =IHP?HICIH OMHA NB? &LMK NBL??  F2W2LM 16 NB? ALMN
-FIB;<?W=:F MO<MNINCIH ;H> B2 GLMUGIOL  FW2LM 10 NB? M2=1H> ;FIB;<?t=;F MO<MI;IIH
1 UHSY%
A SIL?R;GIF? ; RH? <2IQ22H MIICIH  1""# ;H> MiZICTH %&' (O * QIOB> <? >?2MAH;I?>
M1 %&'((HIB? . (+ GI>

N (4 (AHIL?M MO<MN;NCTH HOG<?LM (H KH? H; GIHA
1 #R;GJIF? HH? IL1G D*7N * 7 QIO <? >?2MAH;N?> ;M * 1>

1 S5B?H ; MO<MN;NIH H; G? B;M 5 >(L?=N1H;F ILC?HN;NCIH ;M J ;LN 1§ NB? MO<MN;NCIH
H;G? THS \B? GLMN F2W2L 1§ NB? >?MAH ; NCIH (M OM?>

] #R;GJI?  HH?0LIG ,02& * 7N 512 * ,7QI0><? , *5 *

V. 2B? GIFIQUHA MV;H>;L>M ;L? =OLL?HNFS (H OM? GIL H; GIHA %?H?L;NHA 3HIM

N % Y%?H?L= %?H?LNIL

N %2 %;M 20L<(H? ¥ 1G<OMNCIH 20L<(H?

A12 256

AL TIG<H?> 1S=f?

A Ralie v | s

N &7 &S>LI

N 5% BH> ;LG

nO*R$ xS H>

A ,3% , TH 3NHNS %?H?L;NIL

A1l 1L S SLE

A1 SW?LS ANIL;A?

A 11 1SH=BLIHIOM Y IH>?HM?L

nST $07F 1R

N2+ ?BIH> NB? +202L %?H?L;NITH

nN12 2 12 21—+

A148 ANN= 450 TIGJI?HM;NIL

2.2.5 Unique Device Considerations in the PIJM Model
11G? >?P(=?M H??> Nl <? GI>?2F?> ;M OHIWM >0? NI #+21 KGW;IHM IL >1QHML? ; G ; JJH=;NIH
RGW;NIHM 1L1G? 1§ NB? >?P(="M B ;N B ; P? OHIKO? =THM>?L; (I HM (H=FO>?

V 4;L0;<F? O?;=N1LM
ANCTERUH?> ;M >?P=? QB(=B =;H ;>I0MN\B? 4 O I0NJON <;M?> IH MSM\?G H??>
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v

v

v

v

N BOLL?HES - (+ >1?M HINB;P? NB? ;<(FNS NI B;P? ; P;LI;<F? 4 O I0NJONGIL ; GI>2F?>
=;J L?;=NILNB2L200L? 5 41M;A? L?AOF;N(HA OHIN (M GI>2F2> NI JLEJ?LFS MIFP? GIL NB?
4 O I10NJON 1§ NB? P;LC; <F? MBOHN >?P(=?

18?3 1 ;IM ;H> O?;=N1LM

A AN?3J7?> MBOHN >?P(=?M ;L? =F; MMIE?> ;M ?KOIG?HN NB ;N P;LC?M TONJON <;M?> IH ;
M?J3J?> ;3JL1;=B ? A 1N?J 1N?J 1N?J +4 0O

N (+F>I?MHINB;P? NB? <(NS NI B;P? ; P;L0;<f?4 O T0NJONGIL ; GI>?%?>=;]
L?;=NIL NB2L?2GIL? 5 41RN;A? L?AOF; NHA OHIN (M G 1>?F2> N1 JL1J?LES MIFP? (ILNB? 4 O
10NJON 1§ NB? P;LC; <F? MBOHN >?P(="?

4$2M P;L0;<F? fL?KO?H=S NL; HMiILG?LM

N THECHN? N5 3 IB ;M2 MBUN?LM NB N 5 >IOMN <;M?> TH MSMN?G =TH>ICTHM ;L? L?2JL?M?HI?> ;M
A?H?L;NHA OHIM IH ?;=B M>? 1§ \B? 4$2 N1 L?JL?M?HN J1Q?L fFIQ

1SH=BLIHIOM T IH>?HM?IM 12 21 —+M ;H>141M

N4 O L?AOF;NHA OHOM NB ;N ;L2 L?2IL?M?HN?> (H \B? . (+ GI1>7F ;M A?H?L;NILM QUB
PIN;A? =THNLIF =; J; <(HN?M QB HI +5 T10NJON

"2i><cH> 1410
A (+ GI>2IBL?? M2J5L; 1?2 OHOM

1 TIMEX +1>282> 01 ;>> 4 OM CHVE NB? MSMN?G GIL PIRN; A? MOJJILNNT B?RJ <1 IMN
NB? PIfN; A? >OLHA FI1Q P IR ; A? MNO ;NCTHM

1 O=EX+I>??> 1 L?GIP? 4 OMLIG \B? MSM\?G GIL PIFN; A? MOJJILN NI B?FJ
L?>0=? B? PIf;A? >0LHA BLAB P I ; A? MNO ;NCTHM

] L?AOF;L OHIN (M G 1>?2F?2> NI L?2JIL?M?HNNB? HIH >?;><;H> 141 QB(=B (M OM?>
IHFS QB?H NB? >?;><;H> jOH=NTH;FNS (M >(M; <F?> GILNB? 141

1 'NMBIOF> <? HIN?> NBIM >2N;(F?> GI>?HHA (M HIN ; JJ;L?HN IH \B? >(MJ ;=B IH?
KH? >(;AL; GM

V. —HISNB? NIN;F 141 (MMBIQH IH \B? **(MJ;N=B I1H? KH? G1L MIGJF=NS

90/ (*(86.( "=78*1L " O#6&271.77.32 &(.0.8.*%7

1?7 + 2L;HMGIMMCIH —J?L;EHM 12=NCIH - 2L; HMGIMMCEH —J?L;\CTHM O?KOIL?G?HWM G IL
S?PM=LINTHM L?KOIL?G?HIM  ;H> >(M=OMMCIHM 5 <1ON

v

= = = = <

- (+ 2L; HMGIMMCIH $ 5 =(HNC?M
O?JIWN; <F? 2L; HMGIMMCITH $ ; =(FNC?M
—<M?LP;<F? 2L; HUGIMMCIH $; =(FN?M
+ THNIL?> 2L ; HMGIMMCTH $ ; =(RNC?M
+ THNILHA O?KO?MN?> <S \B? 2—
HRI?LH ;F 2L ; HMGIMMCTH $ 5 =(FNC?M
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Vo ,IH . (+ —=J?H ==?MM 2L;HVGIMMCIH 2; L8 — 22 2L;HMGIMMCIH $;=(RNC?M
V' 2L;HMGIMMCIH $; =M, IN +THINIL?> <S _ (+
Vo* =58 $; =S - LIN?=NCIH

M M?? + M2=NC1H =1H=?LHHA ?H?LACT(HA H?Q ; =(FKNC?M

2.3.1 Prepare Initial BES Data to Denote BES Elements of the System

Vo 2—M M8 J?LILG ;H CHICSF L2PC?Q 18 PRIMCHA MSMI?GM NI s MM2MM QB3N IM NI <? (H=FO>?> IL
?R=FO>?> 1 NB? =OLL?HNFEMN 10 #1 2F?G?HIM ;H> JLIP(>? H?=?MM;LS >1=0G?HN;ICIH N1
oL

Vo 2-ML?P(?Q ?RIMCHA MSMN?GM NI (>?HNES ;L2 ;M 16 ?RIMCHA MSMN?GM 1372L;N?7> <?0Q?7?H
;H> E4 $;=(?M OH>?L )4 ;L? >??2G?> N1 HIN Q;LL; HI GI>?RHA?

Vol G =CRNC?M <?NQ??H  E4 H> E4 ;L? [HANQILE?>\ JLIPCS(HA ;R?LH;N? (F1Q J;NBM NI
BIAB?L PIF; A? 2KOLJG?HN 2—M ;L? NI JLIP(>? GI>?HHA ;H> ;H;FSMIM >20; M NT - (+ BIL
DECHN ; MM2MMG?HNNT >2N2LGIH? (§ NB? MSMI?G MBIOF> <? (HNB? . (+ #+1 GI>?F  MM?MMG?HN
(H=FO>?M ;H;FSMIM JLIPC>?> <S8 2— MN; 6

32,*78.32 &2&,*1*28 &(.0.8.*%7

$;=FN?PM OH>?L - (+ Y IHA?MCIH +;H; A?G?HN 1L O?f;<(NS  +;LE?WM T IH\LIF

Note:
'HNBM G;HO;F NB? N2LGM T THA?MCIH +;H; A?G?HN ;H> O?H; <(FNS  +;LE?NM QUF <? OM?>
(H\?L=B ; HA? ; <fS

-(+ B;M>?P2F1I?> M H>;L>MNB ;N 2—M GOMN GIFIQ (H IL>?L GIL - (4= NI 1J?L;N? A?H?L;NCITH NI
=PHNLEFFD;>(HA IL PIAG;A? THNL; HMGIMMOIH @5 =(FN?M 1772 + 2L ; HMGIMMEIH —J72L; THM
1?=\C1H

2L S 1ENB? OJ>;N?M ;L? G;>? (H ?"" 02 NB? MIL?;>MB??WM IH . (+ =1G QUF L?6F?=N 0J>;\?>
=B;HA?M 21 ;==?MM \B? 2L; HMGIMMCIH $;=(F?M J;A? FIAH NI - (+ =1G ;H> =H=E +;LE?\M
—J?L;NCIHM - ASM?GM —J?L;NIHM 3H>?L iB? 2L ; HMGIMMCIH M?=\(1H =K=E KHE §IL [2L; HMGIMMCIH

02i?L i1 Compliance Bulletin 14: Definition of Bulk Electric System (BES) — PJM Member
Requirements N BWIM JG =1G  G?>0; H<[:LS OBN?J;J?2IM =1GJIH:H=? =< <OFE ?F?2=NLi=
MSMN?2G >?20HNITH NG G?G<?L L?KOIL?G?HWM :MBR F: ?H

1?? #0171 N?=BH(=;F AOC>? 1L FIQ PIM; A? §;=(FN?M FL1J NBL?MBIF> ;N BWJ QQQ H?L==1G J;
O . #1 #HIHA#R=?INIHAP;FO;NIH%O>?HH? O#+% JJ J>BIlJ  Q0Q H?[==1G J:
O . #1 #HIAR=?INIHA#P O NIH%O>?HH? O#+% JJ J>i
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https://pjm.com/-/media/library/whitepapers/compliance/cb014-bulk-electric-system-definition-pjm-member-requirements.ashx?la=en
https://pjm.com/-/media/library/whitepapers/compliance/cb014-bulk-electric-system-definition-pjm-member-requirements.ashx?la=en
http://www.nerc.com/pa/RAPA/BES/BESExceptionEvaluationGuideline2-4-14REMGApp.pdf
http://www.nerc.com/pa/RAPA/BES/BESExceptionEvaluationGuideline2-4-14REMGApp.pdf
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2.4.1 Telemetry Requirements for Facilities to be added to Congestion Management
Control

SIL ; N;HMGIMMCEH §;=TNS NI <? ;>>2> 1 - (+ T IHA?MCEH + ;H; A?G2HN Y IHILEF NB? §;=(FNS
GOMV <? YI<M?LP;<F?Z ;M >?i(H?> (H + 1?=IH  QUNB MOGC=L?HN N2F?G2NLS L?>0H>;H=S NI
PHMOL? ;==0L;N? ;H> L?2K;<F? 1H#M %?H?L;HS N?F?2G72NLS L?KOIL?G?HIM ;L? HIN?> <?F1Q

V' *H?M JB;M? MBCN?LM IL M?LC?M >?P(="
N 2B? <L;H=B B;M +5 +4 O N?F?G?NS ;N <INB ?H>M ;H> \B?L? (MMIG? +5 +4 O
N?F?2G2NS GIL INB?L <L;H=B?M (HI?=NCIHM ;N <OM?M =1HH?=NHA N1 \B? <L;H=B 1L
N 2B? <L;H=B B;M +5 +4 O N?F?G?NS ;N IHFS IH? ?H> ;H>B?L? MAIl> +5 +4 O
N?F?G2NS GIL INB?L <L;H=B?M (HI?=NCITHM ;N <OM?M =1HH?=NHA N1 \B? <L;H=B 1L
N 2B? <L;H=BB;MHI +5 +4 O N?F?2G?MS ;N 20B?L ?H> <ON 0N B; M ;FGIMN J?2Li?=\ +5
+4 O N?F?G?NS ¢1L INB?L <L;H=B?M (H?=NCIHM ;N <OM?M =1HH?=NHA N1 \B? <L;H=B
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V. OM?M

N OM?M L2 YE<M?LP; <F?Z (E NB2L? (M SN F? ;MU TH? PIA; A? N2F2G2NLS JICHN ;H> NB?2L? (M
+5 +4 O NF?G?NS §IL (W <L;H=B?M ;H> (HI?=\IHM 1L

A 2B? <OM >12M HIN B;P? ;HS PIRN; A? N2F?G2NLS JICHN <ON ; PIR; A? N2F2G2NS JHCHN (M
;P05 <F? SNNB? (GG?>(;N? H?2(AB<IL <OM 1§ \B? M; G? PIM;A? F?P?F  , " \B? <OM
<?(HA ?P;FO;N?> B;M ;F APH?L;NIH (HI?=NCEHM GIL ?;=B A?H?L;NIL =IHH?=\?> ;H>
GI>??> ;H> GIM 1§iB? +5 +4 O N?2F?G?NLS GIL (M <L;H=B?M ;H> (HI?=NCTHM

O?20?LNI - (= TIHNLIF T2HN?L ;H> "";N; #R=B;HA? O?KOIL?G?HIM + 1?=NIH  ;H> _(+
2L; HMGIMMCIH —J?L;NIHM +;HO;F + 12=NIH Q0L ;>>WCHHF >2N;0M - (+W +;HOFEIL
%?H?L;NIL —J?L;NIH;F O?KOIL?G?HIM + ™" =THN;CHM ;>>0CHH;F (HEILG;NCIH 5 <ION N?F?G2NLS
L?KOIL?G?HWM

2.4.2 Process to Change the PJM Congestion Management Control Facilities List
;=EALIOH>  _OLJIM?

#;=B S?;L 2—MB;P? ;H 1JJIILNOHNS NI HIG(H;N? §;=FHN?M N1 <? (H=fO>?> ILL?GIP?> (LIG
PIHA?MCIH +;H; A?G?HN ; E ; O?H;<(NS  +;LE?WM IL+._  2B(M ?HNL? JLEI=?MM NSJ(=;FS
MJ;HM IP?L ; HIH?  GIHNB J?L01> ;H> JLIPC>?M 2—MNB? 1JJILNOHNNS NI L?7KO?MN =B ;HA? 1H NB?
GIFIQIHA N1J(=M

V. MMOG? T IHA?MCIH +;H;A?G?HN ¥ IHNLIF L?MI THMC<CFNS 16 ;>>ICIH ;F AL HMGIMMCIH § 5 =CFNC?M

Vo R?L ;MLC<ON?M MO=B ;M L;NcHAM GIL ;FF IL GIMN @;=CFN?M 18 ; A(P?HNSJ? QB?H §OH>; G?HN;F
=B;HA?M (H ;MMOGJINIHM IL IBFIMIJBS ;L? L?KOIL?> IL

V. O?GIP? i;=(HN?M iLIG \B? T THA?MCIH +;H; A?G?HN KM

?AHHIHA ?;=B S?;L(H (OFS . (+ QUFf M?H> ; MIL? ;>MB?2N 1§ NB? §;=(FNC?M NB ;N B; P? JL?PCIOMFS
<??H MO<GIWN?> N1 . (+ IF=ENB? GIFIQIHA KHE NI ;==?MM NB? . (+ 2L;HMGIMMCIH 1?LP(=?M Q?<
MA? BWJ QQQ JIG =1G G;LE?WM ;H> 1J?LNIHM IIM ;H;FSMM L ; HMGOMMCRH @7 =(FNC?M ; MJIR

#;=B 2— (M L?MI THM(<F? N1 L?P(?Q NBM MIL? ; >MB??N ;H> G;E? \B? H?=?MM;LS =B;HA?M S
1?2IN?G<?L 2—M =;H MO<GIN =B ; HA?M 1L O?H; <(FNS ;H> + ;LE?W PC; 2G;(F ;>>L?MM?> NI

Ul —0=7IM . JIG =16 S (+ JIMIM GFFL?KO?MIM - QUNB NB? ?R=JNCIH 1§ O?H; <(FNS ;H> + ;LE?\WM
L?=2(P?> <S NB? BIFIQIHA *"?=?G<?L ;H> <?NQ??H *"?=?G<?L ;H> +;L=B =1H>0=\M ;¥ \B?
H?=?MM;LS ;H;FSMM L?KOIL?> GIL ?;=B O?H; <(FNS ;H> +;LE?WM =B;HA? L?KO?MM 'H +;L=B . (+
JIMIMNB? (CH ;F L?MOMM 1§ NB? =B ;HA? L?KO?MIM (H>(=;NHA QB?\B?L NB? =B;HA? L?KO?Mi Q;M
;JILIP?> IL>?HI?> S (OH? . (+ (GJF?G?HWM ;F ;JILIP?> =B;HA?M

2B? 01FIQIHA KHE NI - (+ 2L;HMGIMMCIH 12LP(=?M &?FJ *HE ?RJF;(HM NB? ;<IP? G?HWIH?>
MIL?;>MB?N BN QQQ JIG =1G G;LE?WM ;H> 1J?LNCEHM 1IM 3 H;FSMIM L ; HMGIMMCIH
05 =(FNC?M s MJIR

2B? N; <F? <?F1Q IONH?M NB? >?M=LIINCIH 1§ ?P?HWM ;KAH?> QUB GIF?MITH? >;N?M >;N? L; HA?M
QUBCH NB? _LI=?MM NI ¥B;HA? iB? . (+ T IHA?MICIH +;H; A?G?HN T THNLIF $; =CFNC?M *CMN
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Timeframe Description

S 12N 2— GOMN P?LCES NB ;N ;FF ;>>NCHH ;F NL; HMGIMMCEH @5 =CFNC?M NI <?
HIGCH;N?> §IL (H=FOMCIH (H ¥ ITHA?M\CIH +;H; A?G?HN ;L? JLIJ?LFS
GI1>?t?> QUB ;JILIILCN? N2F?2G2NLS (HNB? - (+ #+1 GI>?F 1?7
2?2F?G?0S O?KOIL?G?HWM GIL ¥ IHA?MNCIH +;H; A?G?HN T THNLIF
<?FIQ - (+ MN;B6 CM ;P;CF;<F?2 N1 JLEIPC>? ;MMIMN; H=? (§ H??>?>
#+1 GI>7?F ;>I0MIG?HWM GOMN <? =11L>(H;N?> QINB . (+\M >7?;>HH?
123N GILNB? , IP?G<?L O0J>;N? , IN? NB;N ;M ; J;LN 16 NB?
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2.4.3 Process to Change Post Contingency Congestion Management Facilities
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+1>7F L?KO?MIM ;L? L?KOIL?>

2B? 2F?G?HWM 1§ NB? MSMN?G NI <? GIHINIL?> 1L JIMM<F? RGN PCIF;NCEHM (M >2H?> (H \B? #+1
;H> JIM?> TH\B? _(+ — 1'1 Q?<MW? OH>?L 1LSMV?G "HIILG ;iCIH (H \B? O ; NCHAM NRN ((F? QB(=B (M
0J>;N?>>;(#S HHENI .(+ — 1'1 BiIJ QQQ JG =1G G:LE?WM ;H> 1J2LNTHM 2NE M

;MM ;:MIR

2B? #+1 H2NQILE GI1>7F (M 03>;N?> KO;LN?LFS ?;=B S?;L NI L?6F?=N\B? 2— NIJIFIAS =B;HA?M M
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0J>;N2M L2 N LA?N?> GIL =1GIF2NIH (H +;S MOGG?L ;H> ""?=?G<?L QHI?L 2B? +;L=B
MILHA H> 12IN?G<?L §;F 0J>;N?M ;L? OM?> JUG ;LIS §IL =F?;H OJ 1§ \B? QIHN?L ;H> MOGG?L
<OUF>M L?MJI?=NP?FS 21 <? ;MMOL?> NB;N ; §;=(FNS ;>>WCIH L?PIMCIH IL >?F2N1H (M (H=FO>?> (H ;H
#+1 KO;W?LFS GI>?F 0J>;N? ;FN?=BH(=;F GI>?HHA (HIILG ;\(IH GOMN <? MO<GIWN?> NI . (++\WM

- 1Q7L 1SMN?GM + 1>?HHA **?J ;ING?HN <S NB? JO<HMB?> >;N; =FIM? >?;>HH?M JIMI?> IH NB?
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NB;NNB? M=B?>0F? =;H =B;HA? J?L =1 IL>(H;IH ;H> =1GGOH(=;\IH 1§ **+1 G?G<?LM <S \B?
"+1 1Gi="LM
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>?N ; (FM

O?PIMCIH HA?=NP? **;N? (W


http://www.pjm.com/markets-and-operations/etools/oasis.aspx
http://www.pjm.com/markets-and-operations/etools/oasis.aspx
https://www.pjm.com/committees-and-groups/subcommittees/dms.aspx
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Quarterl Information EMS Required Preferred
Build y Build Submission Model In-Service In-Service
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3.2.1 TO and PJM Staff Responsibilities
2— 1N;00 O?MITHMI<CENC?M - 21 >>L?MM A1 " 20HICTHM

Vo ,#O01Y ;MMCAHM ?;=B 2— L?MI THMI<CFNS GIL ?P;FO;NHA QB ;N ?F?G?HWM ;L? (H=FO>?> (H \B?
#1 ;H> HINIS(HA , #0171 1§ ;HS 2R=2JWIHM 21 ?HMOL? \B;N #1 ;H>HIH #1 ?F?G?HWM
;L2 GI>2F?2><S _(+ 2—-M GOMN ;FMI HINGS NB? - 1Q?L LSMN?GM + I>?HHA **2J ; ING?HN
-1+ <S? +;HHANB? . (4 >IMILI<ONIH ALIOJ ""+1:—ii=2IM JIG =1G

-LID?=\M MO<GIN?> >OLIHA "HI?LG  OF> J?LI>M ;L2 (H=FO>?> J?L - (+ >M=L?NIH - (+
L?=1GG?H>M B ;N 2—M MO<GWN G;DIL JLID?=\M >OLHA $ILG;F  OF> NG?6L; G?M N1 ?HMOL? (H=FOMCIH
(H H?RN <O(F>
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http://www.pjm.com/committees-and-groups/subcommittees/dms.aspx
/tmp/pdf-gen6934349448076605857/unzipped/DMS_Officers@pjm.com
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=F; LS ;H> ?RIF;(H NB? MO< NL; HMGIMMCIH G 1>?KHA JL;=N=?M 2B? MO< NL; HMGIMMCIH >;N;
MO<GIMMCIH MB ;F (H=FO>? DOMNGC=; NCHH GIL (H=FOMCIH (H NB? #+1 GI>?F ;H> (H>(=;N? (§ NB?

05 =(NC?M L2 NI <? =IHMC>?L?> #1 2F2G?HIM , #0 1 L?ACIHM B; P? OMCG ;N2 L?MJ THMI<CFNS
sH> ;JILIPFEIL >?MAH ;(HA ?KOLIG?HN ;M #1 ILHIH #1

2B? H??> N1 ?RI;H>B? GI>?F J;LN=0F;LFS N1 (H=1LIIL;N? MO< NL; HMGIMMCIH 2F?G?HWM =;H
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MN; 68 CHNC ; N2M NB? L2KO?MV =T IL>CH ;NCIH QONB NB? 2— MN; 66 MB ; FF

%;HNB? 2—\WM ;==?JN;H="
$;=FN;N? L?KOIL?> , #0 ¥ HINGC=;\CTHM
L2357 =1GIFN? NG?2FS ;H> =F?;L GI>?HHA >;N;
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O?JIWN; <F? 2L; HMGIMMCIH $; =(F?M  —<M?LP; <F? 2L; HMGIMMCIH $;=(FN?M ;H> 2L ; HWGIMMCIH
$;=HC2M , IN+THNIL?> <S _ (+ #;=B 2— GOMN L?P(?Q NBIM KM §IL ;==0L;=S 2—M GOM
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PJM Interconnection, L.L.C
Last Updated on 5/31/2019
PJM Transmission Providers FACILITIES LIST

The following list includes, but is not limited to, facilities of the regional transmission owners that are
included in PJM's EMS model. FERC Form-1 or equivalent facilities are so noted under the column
headed PJM OAT Tariff Facility. This list will be updated when tr: ission facilities ged by PJM
are added to, or deleted from, the electrical network.

PJM Transmission Providers Facilities List On-Line Help(PDF)

Equipment Code:
1 - Transmission Line
- Transformer or Phase Shifter
- Shunt Capacitor or Reactor
- Series Reactor or Capacitor
- SVC Device
- Other Substation Equipment-Busses, Bus Sections, or Breakers
- Tie-line
- Generaior Step Up (GSU) transformer
(List by Station and Voltage Level or Device Name)
9 - Flow CB
10 - Equipment

@~ OO E N

Mark column K as:
Yes = Reportable and Call in

Company ABC Low = Reportable, status available will not call in unless unusual circumstances
No = No call and no status
(a1 (8 (=] (D) (E) (F) (G) (H U} 8] [LN] (8] (M)
PJM
OAT Included Reportable PJM BES
PJM EMS MODEL FACILITY NAME Tariff in EMS lransmissio  Monitared Flag
Equip Facility Model  Facility Facility
Code ID Facility Identification by Transmission Prov B1_NAME 32_NAME B3 NAME B3 TEXT Voltage [YILIN] (YIN]  ([YILIN) Status
Y 1 134 Happy- Gloomy 138kY HAPPY 198KV HAP-GLOO HAPPY - GLOOMY 1234 18 Yes Yes Yes  Relishility & Markets| True
1 567 Land - Sky S00KY LAND  BOOKY LARSKY LAND- SKY 567 500 Yes Yes ¥ Relishility & Markets|  True
" 1 830  BroadTap-Street Rd 230KV BRODTAR 230KV BRO-STR BROAD TAF-STREETRDESW 230 Yes Yes ¥ Reliability & Markets|  True
1 Sun - Shine 230KV SUN 230KV SUM-SHI SUN- SHINE 1M 230 Yes Yes ¥ Reliability & Markets| True

1;GI? 2— $;=CHNC?M *MN
-B;M?> _LI?=\M

-B;M?> JLID?=\M (M QILE NB ;N QUFf <? <OWfN ;H> ?H?LACT?> (H MV; A?M NBLIOABION NB? Fii? =S=F? 1 ;
JLI?=N , 20QILE + 1>7?F N=E?N GOMN <? MO<GIW?> (H \B? ;JJILIJLC;N? <OF> §IL ?;=B JB;M? 1§ 1B?
JLID?=N(H IL>2L GIL ?KOLIG?HNNT <? ?H?LAIT?> TH NG? #KOWJIG?HI GOMN <? (H NB? . (+ GI>7F
MR N1 G IHBM JLCILNE ?H?LACT ;\CIH 2BIM NG ?HH? MOJJILIM - (+\WM —ON;A?  H;FSMIM JL1=?MM
QB(=B L?KOIL?M ;F ?KOLIG?HN NI <? (HNB? . (+ GI>?F MI NB;N MR GIHNB 10N MNO>(?M =;H <?
J?UILG?>

1?? 2—. ;N BWIM QQQ H?L==1G J; 1N;H> O2H; <(FNS AN H> M 2— . J>0

O?PIMCIH HA?=NP? **;N? (W


https://www.nerc.com/pa/Stand/Reliability%20Standards/TOP-001-4.pdf
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Note:

HR;GIF?  H ION;A? (M IF;HH?> NI MN; LN CH 1?2IN?G<?L 2— MO<GIWM \B? GI1>7?F =B;HA? (H \B?
?" 02 ,QILE +1>?F JJIH=;NCIH gILNB? JL?=?>HA 1JUHA +1>2F OF> 1B;HA? A1?M (HVI
JLI>0=NCIH (H + ;=B MR GIHNBM JLCAL NI JF;HH?> 10N; A? (H 1?2IN?G<?L

FORMAL BUILD MILESTONES (Winter)
Month (JlsjAals|oim|offi|Fimljaimisjrlalsjonjofi|lFimlalmlijijals|oln]D

TOs Submit Data
PIM Packages Submittad Data

Cut-ins, Qutage Request,
Telemetry, Ratings

PIM Tests Mew Model
Modeal Build Implamentation
TOs Check Changes

MﬂﬂlﬂJJ-\’\.SON]DJFM#M]JASDNOJFMAMJI&SOND

INTERIM BUILD MILESTONES (Spring)
Month |Jflalals|olnmiofalFimlialimisfslals|io|/njplfilFimlaimlislijals|oln]D

TOs Submit Data
PIM Packages Submimed Data

Cut-ing, ODutage Request,
Telemetry, Ratings

PIM Tasts Maw Modeal
Model Build Implementation H
TOs Check Changes

Month | 1| J JFIMlﬂM]J.ﬁSDNDJFMA.MJJ-ﬂuSDND

B
"
Q
F4
(=]

:
:

BUILD MILESTONES (Summer)
J|FIMjaimMmiijl |AIS|IOINIDHJIFIMAIMIIJI|IA|IS|OIN]D

Month 11J

B
A
=]
F4
Q

Tos Submit Data

FIM Packages Submitted Data
Cut-ins, Outage Request,
Talematry, Ratings

PIM Tests Mew Model

Model Build Implementation
TOs Check Changas

monen |1 i |als|olm[olfi]rlsmlalmls]s]alslolnlol s[e]mlalm[i]ilals|oln]o
INTERIM BUILD MILESTONES (Fall)
monen |1 [s [a]s[oln]ofls[rlm]almls[sTa[s]oln]ells]c[mlalm] i [sals[e]n]o

TOs Submit Data

FIM Packages Submittad Data
Cut-ins, Outage Request,
Telemetry, Ratings

PIM Tests Mew Model

Modal Build Implamantation
TOs Ohedck ﬂhiﬂgdf.

Mionth J

Exhibit 3: Network Model Data Submission & Model Validation Timeline

MJIGIN G - (4 NG =1 IL>CH;NCHH 2600LWM 1 NB2M? >;N; L?KO?MIM 5 KMN 16 O2# - L?2F;N?> JLID?=\M
IHL?=1L>(H - (++W A?H?L;NIH ;H> L ; HMGIMMCIH JF; HHCHA KO?02M (M ;W ;=B?> §IL NB? 2—M NI
L?PL?Q 2—M ;L? ?RI?=N?> N1 L?P(?Q NB? JLI?=M IH L?=1L> ;N - (+ ;H>P;H>;N? NB;NNB?S
=ILL?F;0? QB (HIILG ;NCIH ;P (F; <F? (HN?LH;FS L2JILHA ;HS >(62L?H=?M NI NB2(L . (+ #+1 >;N;

O?PIMCIH HA?=NP? **;N? -(+W
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<S 2— MN; @8 L?PC?Q 26 1L NB2M? >(2L?H="M ;L? L?2IIN?> <;=E NI . (+ JF;HH?M QBI L?P(?Q NB?
(HIILG ;NCTH QUB 2— JF; HHCHA TLA;HIT ;NCEHMNE L?=1H=(F? ;HS >(ii?L?H="M

'H ;>>ICIH NENB? <;M?HH? OJAL;>?M IH L?=IL> ;N . (+ ;HS =B;HA?MNB;N 2—M ;L? G;EHA NI

NB?2(L MSMN?G 10WMC>? 1§ NB? O2# . JLI=?MM ;L? L?KOIL?> NI <? MO<GW?> NI . (+ -F;HHHA MN; @@

2B?M? =B;HA?M ;L? EHIQH ;M 10JJF?G?HN;F 3JAL;>?M $IL IP?LPC?Q NL;(HHA 1§ NB? MO<GIMMCIH

JLI=?MM JF? ;M2 M?272 215 (HHA 2L HMGIMMCIH _F; HHIHA +1>7HHA - #H?LAIT;NIH O2# . _LI=?MM

SNBII - JG =16 GLLE?IM cH> 1J?LZCIHM BIM s HZFSMIM sMJIR =+ ;HO;F L?KOIL?G?HIM 1L OJAL;>?

MO<GIMMCIH ;L? =1HN;(H?> (H + ;HO;f - (+ O?ACIH 2L; HMGIMMCIH _F;HHIHA _L1=?MM 1?=\C1H
-F;HHIHA _LI=?MM SILE $F1Q

S(FWMATLGEIMNT JL?235L? GI>2F >>000HM Q2 (H ;>P;H=? 1§ ;=0 ;F =IHMNLO=IIH 2—-M ;L?

L?MI THM<F? GIL JLEPCSCHA > ;N5 ;<ION ;F =THMNLO=NCIH JLID?=M NB ;N QUF (GJ ;= B? . (+ GI>7F
>0LHA \B? =1 GIHA MR GIHIB J?LI1> 2BIM MR GIHIB J?L01> QH>1Q (M >?iH?> ;M =IHMLO=NCTH
NI <? MUGLN?> S H> IL=1GJIFN?> (L1IG (OH? NBLIOAB ""?= gL NB? MOGG?L <OlF> ;H> ;M
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JL?2J;L;N0H GIL QCHN?L J?;E FI 5> J?LI>M ;H> NB? - (+ SIHN?L <OF> (H=FO>?M = THMNLO=NCTH \B ;N QU
<? 1==0LHA (H JL?J;L;\CIH GIL MOGG?L J?;E FI ;> J?LI>M

?=;0M? =THMLO=NCIH =1 GIFNCIH >?; SHH?M =3 H <? N2HN; NP2 IL P;L0; <F? - (4= JL?26?2LMNT 1J?L;N?
IHNB? =IHM?LP ;NP2 MC>? 2B;NIM - (+ QUF ;==2JN >;N; GIL JL1D?=WM <?SIH> \B? MR G IHIB
QIH>1Q ?P?H NBIOAB 2—M (H>(=;N? NB?L? (M MIG? OH="LN;(HNS ; <IONNB? =1GJIF?NIH >;N?
JUIPC>?>  NB?L? (M ; BIAB =1H{>?H=? \B;NNB? JLID?=N QUff <? fOH>?> ;H> =1GIF?\?> (H \B?
MO<M?KO?HN NI GIHIB J?L1> ;H>  ; (OFS =1GJF2N? >;N; GI>?F MO<GIMMIIH =;H <? G;>?
<SNB? >;N; MO<GIMMCIH =FIM? >;N?

2— L2JL2M?HI;ICP2M MBIOR> OM? IB? 2** 02 , 2UQILE +1>7F ;JJR=;1IH NI MO<GI ;H> L?=1L> IB?
L2KOIL?> G 1>7F 0J>;1? =B;HA?M 2B? MSMI?G L?KOIL?M OM?LM NI JLIPE>? MV;NIH H; G? ;H>
=1GJ;HS ; JLID?=N >2M=LLICHH (H M2LPI=? >;1? ;H> 418I;A? FP2F§IL 2;=B JLI?= , IN? IB ;N IB?
OM2L (M IB?H JLEGIN?> NI M2F2=H BLIG  SLIJ >1QH RMI 1§ 2RIMICHA MO<MI;ICEHM CH NB2(L G 1>2F Il
G;E? =B;HA?M ILNI 2HI?L ; H?Q MO<MI;ICIH H;G? 2B? L2KOIL?> M2 1§ =1GJF2N? >;H; =;H <?
JLIPI>?> (H TH? 101Q1 G2IBISM  $F2M ;W;=B2> ;M J;LI 18 ;H 2" 02 , 2IQILE +1>%
MO<GIMMCEH NB ;N =KHI;CHM ;P NB? L2KOWL?> >:N; >(;AL;GM MIL?;>MB22IM - 1Q?L. ItHI 2= 1L
3MHA IB? §ILGM (H IB? 2°* 02 , 2IQILE +1>2F ;JIR=;CIH —JIIH  CHOILG ;NIH PHILS M ;M
AIFIQM

Voo >>SWCTHSF ILTGIM JLIPC>?> QBI=B =;H <? OM?> N1 (FFOMIL;N? ;FF NB? ?KOLIG?HN JL?M?HNFS
GI>?2F?2> ;N - (+ QUB(H ?;=B MO<MN;NCIH <L?;E?LM MQUN=B?M HH?M FI;>M M?LI?M >?P(=?M
MBOHIM 14 ¥M A?H?L;NILM JB;M? MBUN?LM ;H>NQT QCH>(HA NL; HMEILG?LM  3M?LM ;L?
L?KOL?> NI ?HN?L >;N; NBLIOAB WB? ;JJILIJLE;N? GILGM G I>(iS(HA ?RIMHA ?KO(JIG?HN <S
M?F?=NHA NB? >?P(=? NI <? GI>({(?> ;H> IL 2HN?L >;N; NI >?M=L(<? H?Q ?KO(IG?HN
"OM=LCINCEHM 1§ 25 =B §?F> ;L? (H=ILIAL;N?> (HNE NB? >;N; =1FF?=NCIH NEIF 3M?M =;H ;M1
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>1QHFL ;> IH? KH? >(;AL; GM 1L ?;=B MO<M\;NCIH G I1>7F?> <S _ (+ QUB(H NB2(L M?LP(="?
NPLLNELS ;H> INB?L TIH?M QUBIH \B? . (+ 41 INJLCHV QB?L? J?LGIMMCIH B ;M <??H AL; HN?>

SILGM GIL ?;=B NSJI? 1§ ?KOLIG?HN (H \B? #+1 >;N;<;M? <L?;E?LM KH?M NL;HMEILG?LM MBOH\M
M?LI?M >?P(=?M JB;M? MBUN?LM FI;>M A?H?L;NILM 24 IM B;P? <??H =L?;N?> ;H>=;H <?
L?§?L?H=?> \BLIOAB \B? ?"" 02 , NQILE +1>?F >;N; =IF?=1H ;JJIN=;N1H 3M?M are required
NI JLIPC>? \B? GIFTQIHA A?H?L;F >;N; (N?GM GIL 5 GOF ;H> =1GJF2N? MO<GIMMCTH

v

v
v
v

_ < =< <<

=< = <

= <

—H? KH? 16882 JL1D?=N QB(=B (M NI <? ;MW;=B?> ;M ; @F? NI NB? JLID?=N
20F? NB;N B;M ; MOGG;LS 18 QB;NNB? 0J>;N? (HPIFP?M 8 =B;LM9
-LUG;LS 41/;A? *?P?F (H E4 ?HN?L?> (H M?2J;L;N? (0?F>

"PPM=LCINHH NB ;N 2RI ; H>M TH MF? ACPCHA NB? #+1 GI>?F?L ; <L1;> J(=NOL? ;H> MJI?=(§l=M 1§
QB;NIMNB? {1=0OM ;H>NG?N;<F? 1§ NB? L?KOIL?> =B;HA? "H M?LP(=? >;N?M §IL NB? JLID?=N ;H>
(H>(PC>0;F ?KOLIG?HN (F IB;M?> (H

"H M?LP(=? >;N?M ;M MO<GUN?> ;M J; LN 1§ NB? , NQILE +1>2F 0J>;N? JLI=?MM =;H <?
;JILIRIG ;N? > N?M

FMNGNCEHM NB ;N B P? 0J>;N?M G1L NBIM MO<GIMMCIH MB; FF <? HMV?> M2F2=N?> <S OMHA \B?
N NCEHM <OWIH

» » G?M OM?> (HN?LH ;S GIL NB? P;LCIOM >?P(=?M (H=FO>(HA 1QN=B H; G?M

'GJI?>;H=?MHJO IH G4  GILHH?M N;HMEILG?IM M2LE?M >?P(=?M ;H> INB?L
J;L; G2N?L >?P(=?M

*1;>M ?2WG;N?>J?;EFl;> +5 +4 O
1BOHNMIT? +4 O X{QIL>?;:;><;H>141IM M?? 1?2=\IH 0?KOIL?G?HWM
_B;M? MBN?LN; IM ;H> +5 _B;M? HAF? N;LA?WM ;H> L;HA?

P; ;<2 N?F?G2NS <INB ;H;FIA +5 +4 OFIQM ;H> >(AlN;M MQW=B 1J?H =FIM?
MN'; NOM

2L ; HMBILG?L J;L; G?2N?2LM (H=FO>(HA HIG(H ;F PIfN; A?M ;H> N; IM
ir " HHE;A?M

"PPHIN? =F? LS (G NB? JLID?=N CHPIFP2M NC? HH?M (2 S(iI?L?HN 2— =1GJI; HI?M (H>(=;NHA (8
(HV2LHEND - (4 IL 2RN?LHSENE - (+ , IN? NB ;N NBIM MBIOF> GIFF1Q NB? ?RIMKHA - (4 20? *(H?
SLI=?MM 12F?2=NNB? 2(? *(H? =B?=E <IR

" %?H?L;NIH L2F;N?> M2F?2=N\B? %?H?L;NIL =B?=E <IR
"PHIN? \B? 2— MI?=(il= T 1IGJ;HS _LI?=N"""
"P2HIN? NB? - (+ OJAL;>? """ ;M ;JILIJLGN? (HNB? O2# . %?H /0?07 {(?F>

*IMNNB? JLID?=N IB;M? (H M?LP=? > N?M (H NB? - B;M? _LID?=NM?=NCIH @?F> GIL ;HS IB;M?>
JLID?=\M

#;=B JB;M? L?KOL?M M 1QH , 2NQILE + I>?F O?KO?MN J?L <OfF> =S=F?
» NQILE +1>2F 2(=E?N —ON; A? TON (H N=E?N KHE; A? (@ ;JJIH=;<F?
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;H> Z0;HNS  MMOL;H=? /
1?2=0H  #+1 "N VIF?=NIH _L1=?MM

- (- MV E0 G?G<?LM ;L? L2MITHMI<F? 1L IL?J;LHA , 20QILE +1>7?F 33>;\? - ;=E?IM QB(=B (H=F0>?
V. G;LE?>0J . (+ #+1 >MJF;S TH? KH? §IL ?;=B (GJ;=N?> MO<MN;NTH
Vo RL?NHA 5 TH? KH? >(MJF; S GIL ;HS H?Q MO<MN;NCIH NI <? GI>?F?> <S _ (+
Vo'H M2LPG=? >5N2M S H> JLID?=N """ ;L? HIN?> TH NB? TH? HH?M
V. ""0GGS MQW=B?M OM?> NI =IHP?WN ILIG ?RIMCHA NI §ONOL? =IHIAOL ; NI HM
Vo J2LCH?HN CHEILG NCEH 1L 1.I?L;NILM QUF <? HIN?> TH NB? TH? KH?M
Vo ""(;AL; GM ;H> INB?L (HEILG ;NCIH JLIPC>?> <S 2— MN; M IL - (+ —J2L;NCHHM M; 66
Vo RF?2;L (>?HNE=;NCIH 1§ NC? KH?M

2(G?HH?MM 18 , 2NQILE + I>?F N=E2N MO<GIMMCIH (M NL; =E?> <S IB? MSM\?G P(; NB? YLO<GW —H
20G?Z{0?F> IH ?;=B N=E?N , 2NQILE +1>?F N=E?\WM NB ;N ;L? MO<GIN?> (H ;==1L>;H=? QUB . (+W
GI>?F 0J>;N? JLI=?MM ;H> >?;5HH?M QUF <? G;LE?> ;MY—H 20G?Z 2(=E?WM NB;N ;L? =L?;N?> IL
L?PM?> IN?LNB? >;N; =FIM? >;N? 1§ \B? M?2F?2=N?> Y2 ;LAN +1>2F  OF>Z QIF <? G;LE?> ;M Y*;N?Z
—H=? B? MO<GIN <OWIH (M =K=E?> §IL ; F;N? N=E?N ; HIN=? QUF ;J3J?;L NI (H>(=;N? \B? MO<GIMMCIH
M F;N?

2B? 2— MB;F =1HN;=N\B? - (4+ GI>2F =HIL>HNILNE JLEPC>? HINGEC=;NCIH 1L 25=B F;N? N=E?N B ;N
B ;M <??H MO<GIN?> IL L?PIM?> *;N? N=E?WM QB(=B ;>>L?MM ;>P?LM? (GJ ;=M NI L?;F NG?
1J3?L;CIHM G ;S <? (H=F0>?> (H NB? N;LA?N G I>7?F <OF> ;N - (W >(M=L?MIH IH ; =;M? <S =;M?
<;MM <ONNB? N=E?N QU L?G;(H G;LE?> ;MF;N?  F INB?L F;N? N=E?NM QUFF <? >242LL?> NI \B?
GIFFIQIHA <OF> —+2NL=M 14 ;FF F;N? N=E?WM GIL ; ACP?H <OF> QUF <? GIHWNIL?> ;H> G;S <? L?JIL?>
N1-12

- (- W00 G?G<?LM ;L? L?MI THMI<F? DL CHN?LG; =(HA NB? H?=?MM;LS A?H?L;NCIH >;N; ;H> GI>?fM NI
<? OM?> '§ 2—M B;P? (HIILG;\CIH ;<I0NNB? P;LCHOM A?H?L;NCIH JLID?=M (H NB2L ;L?5;M (N (M
L?2=1GG?H>?> B ;N NBIM >;N; <? MO<GIWN?> ;M ; JLII?=N IL P;H>;N?> ;M JL?PCIOMES G 1>7F7>
%?H?L;NIL (HEILG ;NCHH (M >?LP?> >(L?=\S (LIG NB? . (+ A?H?L;NIH JF; HHHA KO?0? (HIILG ;\(IH
sH> QUF <? =ILL?2F;N?> QUNB (HIILG ;NCIH JLIP(>?> <S 2—M L?A;L>HA A?H?L;NIH JL10?=M QWB(H
NB?2CL [ INJLCHW

2—M ;L? ?2H=10L; A?> NI JLIPC>? >;N; NI L2JIL?2M2HN OJ> N2MNE 1==0L IH NB?(L MSMN?GM N1 NB?
>?AL?? IB?S §?7F ; JILIILC;N? - (+ L2M?LP?M NB? LIABNNT G;E? ;>IOMIG?HIM >?2?2G?> ;JILIIL;N?
s H> MOGI=C?HN NI G1>?F ;H> MOJJILN - (++\M GIMMCIH NI MOJJILN  #1 L2H; <(FNS ;H> ?2=IHIG(=M M
; MO - (+ G;S 2F2=NHINNT GI>7F ?P?LSNB(HA \B? 2— JLIP(>?M 2B?L?6IL? NB? - (+ GI>?F M
PRI?=N?> NI <? MIGH;LNT <ON HIN H?=7?MM;LFS NB? M; G? ;M (H>(P(>0;F 2— L?;F NG? IL JF; HHIHA
GI>7?M

20? KH? JL10?=M L?KOIL? 2RIL; ;W?HWIH ?MJ?=(;FS NBIM? (HP IFPCHA Ne?M QUB HIH - (4 ?HNNC?M ;M
NB?S (GJ;=NNB? =1HNLIF ;L?; MIAH;IM L?KOIL?>GIL %Y ¥ IHM?KO?HWFS JLID?=NM CHP IFPCHA N0 FH?M
H??> NI <? =F? ;LS (>?HNI?> OMHA NB? 207 *(H? 16NB? ?*" 02 , NQILE +1>?F ; JJIH=;N1H

- (F SIMEL2=TAHIT2M MBS N HIN 5 ILD?2=N>;N; G;S <? ;P;F;<f? GIHIBM <?41L? =ON (H 2—-M
;L? L2KO?MN?> NI JLIPC>? (HIILG ;NCHH NI NB? <?MN 1§ NB2L 5 <(FNS  J?L (H>OMILS <?MN JL;=N=2M ;H>
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J?L GI>?HHA >(M=OMMCIH ;H> =IHM?HMOM J?L NB? M?=0L? ""+1 1B;L?. ItHN Q?< MIN? NI G??N\B?
M=B?>0F?> >;N; MO<GIMMCIH =FIM? >;N?M "N M ?H=10L;A?> IB;N 2— #+1 GI>?HHA M\; (i G?G<?LM
=HHN; =N JF; HH?LM (H NB2(L BLAHCT ;NCEHMNE B<N;CH 'H 12LPC=? *";N?M '1**  ;JJLIRIG;N?
(GJI?>;H="M ?KOLJG?HN H; G?M IL L?i?L?H=? \B? >;N; (LIG ;JIH=;<f? ++5% =;M?2M 2= "1*" M
L?KOIL?> ;H> (4 N?HN;NP? MBIOF> <? ; =IHM?LP;NP? ?MIG;N? ?;LH?L SB?H GIL? ?R;=N
J;L;GAN?L >;5N; <?=1G?M ;P;(F;<F? 2—M ;L? L?KOIL?> N1 OJ>;N? NB? JLID?=MM (HINC;F J;L; G2N2L
>;N; OMHANB? ?2°" 02 2#0+ NLIF GIL *(H? (GJ?>;H=?M ;H> L;NKHAM 0J>;\?M $IL ?R; GJIF?

1Y " (HIILG;NCHH ;H> L;NHAM > N5 512 BONPH HIN ;P55 <F? (HOCSFS N M NB? L?MJI THMI<(FNS 1§ NB?
2— MN; 88 NI MO<GIN 5 JILIILCN? >N NI o (+ sMMETH ;M INIM P55 <F? 2B? >;N; GOMI <? L?=2(P?>
<S . (+ HIF;N2LNB;H QI Q??EM JLCIL N1 NB? M=B?>0F?> =ON (H

Note:
#8&4 +1>?HHA $IL<INB E4 ;H> AL?;N?L NL; HMGOMMCIH KH?M  ; H> E4 ;H> ;<IP?
AL ; HMEILG?LM QUNB FIQ M(>? E4 GI>?F MO<GIW;FMBIOF> <? ;NF?2;MN IH? S?;L(H

;>P;H=? 1§ \B? M=B?>0Ff?> ?H?LAT;N(IH =ON (H >;N?

Note:
O?KOL?G?HWM §IL QB(=B §;=(FKNc?M L?KOCL? L;NHAM ;L? TONKH?> (H #RBI<N MV 16 + THNIL?>
SLORLOC?M (H - JI?H>(R ¢

'§ 0J>;N?M ;L? H?2?2>?> GIL NEJIFIAS (HIILG;NCIH MO=B ;M §IL MQW=B IL ?KOIJG?HIH;G?M ; H?Q
> NQILE + I>2F Ni=E?N MB; FF <? MO<GIN?> , IN? NB;N (N (M L?KOL?> NB ;N 2— MN; (M L?PC?Q ;H> P?LUS
NB?2M? CHINC ;F JLID?=M ;H> NB2(L ; MMI=C;N?> J;L; G2N2LM QUINBIH NQI Q?7?EM 1§ L?=7(P(HA \B?
0J>;N? (HIILG;NIH fL1G ?;=B GI>?F <Of> *§ ; TON (H 2L; HMGIMMCIH —ON; A? 2(=E?\ 2—2 ?RIMIM
GILNB? H?Q =THKAOL; NCIH (>?HNIC?> (H \B? , 2NQILE +1>2F L?KO?MV ; KHE;A? MBIOF> <? G;>7?
ILIG NB? , 2NQILE +1>2F O?KO?MN NI \B? TON(H 2—2 1?? BlIlJ JIG =1G G;LE?IM ;H>
1I2LNCHAM BIM S HZFSMM 2 MIR OH>?L 2L (HIHA 2L; HMGIMMCIH _F;HHIHA +1>?0HA  #H?LAT ;NITH
SSCIH;F $OH=NCTHM _ ;LN GIL GOLNB2L >2N; (M

2— 1J37?=(i= O?P?Q "N?GM

21 2HMOL? \B? . (+ +1>?F (M ;IILIILC;NZFS (H MSH= QUB 2— GI>?MM 2— MBIOF> L?P(?Q NB?
(IFFIQIHA MOGG ;LS (HIILG;NCIH ;M (N <?=1G?M ;P;(F; <F?

Vo 3J>;0?> TH? HH?M ;P (F;<F? PC; NB? ""+1 1B;L? . ITHN MN? ;H> , 2NQILE +1>7F ; JIH=;NTHM

V- O?J LM KMCHA , 2NQILE + 1>2F L?KO?MNNB ;N ;L? (H SIOL TIH? PC; NB? , 2NQILE +1>7F
;JIH=;CIH ;H>NB? ""+1 1B;L?_ I(HN

Vo _L?HGIH ;LS ;H> GCH;F >(?L?H=? L2JILWM JIM?> 2G;(F?> N1 1—-1 2 ;H> ""+1 ¥ IHE>?HN;F
ALIOIM

Vo o IMCHAM 16 INB?L G I>2F L2F;N?> (HIILG;NCIH TH ""+1 1B;L? . IHN ;H> *"+1 SILEJF;=? MN?M
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HS >M=L?J;H=(?M IL 0J>;\?M (>?HN?> QB?H J?LIILGIHA \B?M? L?P(?QM GOMI <? MO<GIN?> ;M ;
» WQILE +1>?F O?KO?MN ;H> QUF <? NL?;N?> ;M ; H?Q MO<GIMMCIH ;H> QUF <? JLI=?MM?> <S _ (+
MN; B8 ;==TL>HA N1 NB? G I>7?F <OF> M=B?>0F?

%7?1AL;JB(="HIILG;(IH 1SM?G %'1 **;N; 10<GIMMCIH

#;=B 2— (M L?KOIL?> NI MOJJFS - (+ QUB NB? %"'L ¥ LIL>CH;N?M 1L ;HS H?Q MN;NCEHM (H NB20L
=1GJ;HS GI>?F *;NNO>? *IHANO>?  (iN?L ?;=B KO;LN?LFS G1>?F <OF> A1?M (HNT JLI>O=\1H §10L
NG?M JI?L S?;L - (+ QU GILQ;L> NB? H?Q Mi;NCIH H; G?M (H=FO>?> (H NB? G I>?F <OF> N1 \B?

2—M 2—M QW NB?H L?NOLH \B? %'1 ¥ 1IL>(H;N?M *;MNO>? *THANO>? (1L ?;=B H?QfS ;>>7>
MiNCIH H; G? (HWB? . (+ GI>?2F 2B? ((AOL? <?F1Q (FOML;N?M NB? L2F; NP2 F2P2F 18 >2N;(F GIL ;L2 M
GI>??> (H\B? . (+ #+1

Western Electricif

AN
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Sk ity
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Western Electric
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Western Electricity Coordinating
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Legend
'/ Detailed, SE Quality
27! Detailed High Voltage, some Sub-areas near SE Quality
2] Less Detailed, not SE Quality
77 Overview only, not SE quality
A Not Modeled or Minimal Detail only

' Not Connected

Exhibit 4: PIJM EMS Model Details
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188.2,7 &8& #-*61&0 59.41*28 1&8.2,7 328367 # 1

HINB?L ?** 02 ;JJIH=;N1H (M 2#0+ 1 {;=HN?M (H NB? . (+ #+1 GI>7F ;L2 \L; HME?LL?> NI
?"" 02 (GG?>(;N2S ;7L ?2;=B GI1>7F 0J>;N? <OF> 2—M MBIOF> <? ;<F? NI ?HN?L L;NHAM >;N; (H
;==1>;H=? QUB . (+ JIH=S §IL ?;=B {;=(FNS (H \B? >;N;<;M? X KH?M NL; HMIILG?LM M?LI?M
>?P(=?M JB;M? MBIIN?LM ;H> (F1Q <L?;E?LM . (+ L?KOL?M L;NHAM GIL 2(ABN  N?GJ?L;NOL? M?M
JH>  >2AL??2M $;BL?HB?0N 3M?LM =;H ;EMI S(E2L2HNC;N? <?20Q??H >;S
;H> HIABN KHGIIM <S ?HN?LHA P ;FO?M L26F?=NHA >(L?=N MIF;L B? ;NHA 1§ =1H>0=NILM

'H;>>0C0H - (+ MSM?GM ?RJ?=N , ILG;F =IHWHOIOM #G?LA?H=S ?KOLJG?HN =;J;<(FNS EIL O
NEGIOL  BIOLM QUB FIHA N?LG ;H> MBILN N2LG ?G?LA?H=S M?N ?KO;F OHF?MM MJI?=({l=;FFS
;JILIP?> IB?LQIM? - ;H> *1;> ""0GJ HGUM ?KOWJIG?HN =;J; <(HNS §IL OJ N1 GIHON?M\
>SOL;NIH  2B?M? L?2JL?M?HN JLEAL?MMIP?ES (H=L? ; MCHA M?P2LINS 16 FI ;>(HA 1?7 1?2=W1H $;=(\S
O; NHAM **20HINCIHM ;H> "";N; _LI=?>0L?M (H +  2B?LG;F —J7?L;NHA %O00>?HH?M §IL GIL?
(HIILG;NCIH IH BIQ - (4 1J?L;NILM OM? L;NHAM (HEILG ;NCIH  fMI M?? JJ?H>R 1§ NBM
>1=0G?HN {IL GIL? (HEILG ;NCIH L?A;L>(HA JLI=?MMHA 2#0+ N=E?WM ;N . (+

12?2 1?2=N1IH  &IQNI ¥B;HA? $;=(FNS O;NHAM (H +  2L;HMGIMMCIH —J?L;NHA %O0C>2HH?M GIL
;>>WCIHFHIILG;NOEH <10V 2#0+ OM;A? ;M Q?fF ;M <OFE FI ; >(HA L;HAM 0J>;\?M

28%6.1 $4)&8* &4&°.0.8=

S(EWMHFL M =;3;<F? 10 J?LIILGIHA MIG? HGIN?> (HI?LG 0J>;N?M ;M L?KOIL?> 2BIM JL;=N="7 M
HIN ; JL?02LL?> 1J?L;NHA JL;=N=? ;H> (M JLIG;LIFS OMKT?> QB?H (GJ?>;H=?M H??> Nl <? L?PIM?>
TNB?L? ;L? GI>?F JLI<F?GM 2— ;H> %— L?2JIL?2M?HN;NP?M ;L2 ?H=10L; A?> N1 =1HN; =N _ (+ NI
L?PC?Q NB? MNO;NCHH ;H> >?N?LGIH? (§ ;H> QB?H =ILL?=IHM =;H <? G;>? 2B? ?"" 02 ;M?
"N M2=NCHH 18 2#0+ JLIPC>?M NB? 5 <(FNS GIL OM?LM NI PC?Q ?RIMCHA L?MIMN; H=? L?;=N;H=? ;H>
MOM=2JN;H=? (HIILG;\(IH O 6 ;H>(HIONO 6 ;>IOMIG?HIM —HFS (GJ?>;H=? L?PIMCIHM
QB(=B ;L? ?RI?=N?> N1 B;P? ; MCAH(I=;HN(GJ;=N IH \B? 1# MIFONIH Qff <? (GIF?G?HI?>
(GG?>(;N?FS QUB INB?LM JLI=?MM?> ;M J; LN 1§ NB? LIONKH? <OF> JLI=?MM

IB;HA?M NI NL; HMEILG?IM ;H> MBOHWM =;H <? J?LEILG?> 10WM>? 1§ NB? KO; LN?LFS G 1>7?F <OlF>
JLI=?MM 2B?2M? H?2?2> N1 <? =IGGOH=;N?> NI - (+ P(; 2G;0FNl . -2# + JIG=1G HS
N?GJIIL;LS IL J?LG;H?HN =B;HA?M (H \B? MCT?M 1§ MBOHN >?P(=?M MBIOF> <? (H=FO>?> ;M ;

N HUGIMMCTH TON; A? N=E?N(H ?** O2 N1 G;E? NB? =B;HA?M NI B? MSMN?G <?iQ??H G 1>?F <OlF>M
WM SEME L?KO?MN?> NB 5N 5, 2NQILE + 1>2F N=E?N (M MO<GIW?> NI (>?HNGS NBIM =B ; HA? NI (OFS
L?PC?Q ;H> =1GJIFN? ;HS ;>>ICIH;F GI>?HHA QILE ;M ; L?MORN 16 NB? =B;HA? ;M H?=?MM;LS

HS \L; HMEILG?L =B ; HA?M 1==0LLIHA 10WC>? 1§ ; GI>7?F <OF> NB;N L?F;N? NI HIGH;F PIR; A?M L
FI;> N3 =B;HA?IM *21 H??> NI <? =IGGOH=;?> NI . (+P(; ? G0Nl . =2# + _(+ 01—+
2B? ? G;(F MB;FF =1HN;(H =B;HA?M §1L NB? BIAB ;H>FIQ M>? HIGIH;F PIN; A? ;H> IL =B;HA?M NI
*21 J;L; G *21 J;L; GAN?L =B;HA?M =;H IHS <? G;>? (§ NB? NL; HMIILG?L B;M ;fL?;>S <??H
>?PMAH;N?> ;M MO=B (H \B? . (+ #+1 NB?LQIM? ; GI>?F <OF> (M L?KOIL?>

O?PIMCIH HA?=NP? **;N? (W
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52=1G? N1 \B? #+1 +1>7F 1B;HA? VIHILIF  $?7><;=E M?=1H 1§ \B? PIM Manual for EMS
Model Updates and Quality Assurance 'HNBM M?=NcIH S1O QUF §iH> NB? A1FFIQIHA (HIILG ;\CIH

OM=LI<? §2?7><;=E ;H> >;N; P F;<F? N1 2—M L?A;L>(HA NB?(L GI>?M (H=FO>(HA
Vo —P?LP?Q 1§ #+1 +1>7F 1B;HA? DIHILIF ;H> $?7><;=E

V. OM T IHH?=NPNS ;H> #HAH??LHA "*;N;

Vo 1O<MUGNCIH , 1>;F T IHH?=NPINS

Vo CLI=?MMHA 207 *(H?M

V. TON(HM ;H> T THNHA?H=(?M

Vv o1r " +;JJHA

V. —H? KH? *(§? 1S=F?

Vot 4+ HA?G?HN 10<=1GGIN??

V' 10< 2L;HMGIMMCIH + 1>?HHA —P?LPI?Q

kG ks 3+ " 3)* —&2,* 32863082) **)"&(/

- (=15 <IL;N?M ;H> ?R=B;HA?M >;N; QUB ;F - (+ G?G<?L 2—MNI JLIP(>? OJ N1 >;N? #1
GI>?M ;H> NB?L?2GIL? NB? <?MN ;H;FSMIMNE BI?L;NILM GIL L2F0; <(FNS ;H> =1GG?L=(;F ?P;FO;NIHM
168B? #1 MSMN?G . (+ B;M IH AICHA =THWKHOIOM =1 IL>(H;NCIH 2E@ILW NI (GJILIP? NB?

(HIILG ;NCIH ;P50 <F?2 NB 2— MN; 68 J;LN=(J ;HA (H \B? #+1 G 1>?F KO; LN?LFS 0J>;N? JLI=?MM 2B?
NSJI? 10 §?2?><;=E L?KOIL?> (M NQT G1F> $IULMN ;H> GIL2GIMI J;LN=(J ; HIM (H NB? G I>72F <O(F>(HA
JLI=?MM H?2?2> NI L?=2(P? =IHILG ;\(IH ;H> P;f>;N? NB;NNB? =B;HA?M \B?S\P? MO<GIN?> B;P?
<??H =ILL?=NS (H=ILIIL;N?> (HND NB? - (+ #+1 GI>?7M 1?2=1H> J;LN=(J ; HiM (H NB? JL1="MM
?R=B;HA? (HIILG;N(IH ;<ION =B ; HA?M MO<GIW?> <S INB?LM M1 \B?S =;H NB?H ;JILIJLL;N?FS G I>(iS
NB2(L C(HN?LH;F L?;F NG? GI>?EM **0? NI =THE>?HNC; FNS L2MNLC=NCEHM - (+ ;>B?L?M NI \B?
JAL??G?HIM (H JF; =2 J?LINB? - (+ IN;E?BIF>?L JLI=?MM NI MB;L? =THI>?HIC;F #+1 >;N; GI>7i
;GIHANB? ;JJILIILCN? 2— MN;EIM 2B? SIMIL<ONCEH 16 CHEILG ;N IH ;<IONNB? =B;HA?M G;>7? Il
-(+ GI>?M G;S <? L?MIL=N?>

21 (GILIP? [(?2?7><;=E NI J;LN=(J; HWM (H NB? >;N; A;NB?LHA JLI=?MM _ (+ JLIPC>?M MOGG; LI?M 16
GI>?F =B;HA?M JF;=?> (H \B? JLI>0=NIH . (+ #+1 GI>?F 1(H=? ;M HIN?> ?;LH?L (H \BM
>1=0G?HI 1-1 2 G?G<?M ;L? >?MAH;N?> ;MNB? [IQH?LM\ L?MI THMI<F? §IL NL; HWGIMMCIH G 1>?fM
16 \B?2(L MSMN?G G I>?F =B;HA? >;N; (M =B;HH?F?> NBLIOAB L?JL?M?HN; NKP?M 1§ NB ;N ALIOJ ;H>
NB?2(L >?MAH??M QBIG ;L? G?G<?WM 1§ iB? ""+1

2B? >;N; G;>? ;P;F;<F? IMMOGG;LT?>(H GIL? \B;H IH? (ILG ;N QUB \B? <?F1Q MJIL? ; >MB??N
GILG;NMBIQH (H #RBI<N ;M ; 1;GJIF? §IL ; NSI(=;F +1>?F 3I>;? OF> 10GG;LS —IB?L

O?PIMCIH HA?=NP? **;N? (W
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MOGG;LI?M ;L? ;IME JLIPC>?> NT 5>>L2MM 2— M8 L2KO?MIM J2L "H>OMILS L?KOIL?G?HIM 2B?M?
NSI?M 1§ MOGG; LI?M ;L? =1 GGOHL=;?> P(; M?=0L? Q?< MN?M ;H> =THi>?H\( ;F G??NHAM

Summer 2014 Build Summary

Network | Company Project Title Description
Model
ID
s 23 3 1 %L;H> (=N ¥—  NL;HME?L E4 2;J NI 1=BH?(>?L 4(F? NI

H?Q E4 JIMNCIH "HMN;FF H?Q E4 <L?;E?M "1°°

Exhibit 5: Sample Model Update Build Summary

N E?> GI>?F =B;HA? (HIILG;NIH (M ;IMI MOGG; LIT?> ;H> JLIP(>?> IH ; MO<MN;NIH ;H>
?PKOCIG?HN F?P?F FIHA QUB ; MH; IMBIN PC?Q 16 NB? #+1 IH? HH?M (H OM? ;N . (+ ;NNB? NG? 1§
NB? GIMIL?=?HN GI>?F <OF> _L?HGIH ;LS >?N;(F?> L2JILUM ;L? G;>? ;P (F; <F? N1 2—M JLIPE>(HA
NB? JL?HGIH ;LS G1>?F 0J>;N? (HEILG;\CIH ;M MITH ;M JL;=N=3F ;67?L C(HWN;FHA \B? H?Q GI1>?F IH
B? . (+ -LI>O=NCIH 2?M MSMI?G & I1Q7?P?L OM?LM ;L? =;ONIH?> NB;NNB? JL?HGIH ;LS >;N; (M
MO<I?=N NI =B;HA? ;M >?M=L(<?> (H M?=NTH 4;H>;NIH ?H=BG;LEHA ,?Q #+1 +1>7fM

2—M B;P? GOMCIF? PI?QM 1§ NB? #+1 >;N; <;M? ;P;F;<f? N1 NB?G (H=FO>(HA ?** 02 =IHH?=NPNS
(HIILG;NCIH s H> =TIL>(H;NCEH 26 1L 18 I1Q2L GF1Q MI?=(i=M JLIPC>?> N1 2—M N1 MOJJILN >;S
;B?;5> JFHHIHA HIN? NBN +;LE?N GI>?MM ;L? <;M?> IH\B? . (+ #+1 GI>? 2B? ""+1
1B;L? . ICHN MN? JIMWM \B? KO ; LN?LFS ?HAH??LIHA ?KOIG?HN >;N; GILNB? - (+ $1TINJLHN MO=B ;M
(GI?>;H=2M FI;>M 0=, IN? "GJ?>;H=7>;N; (M ;IMI P (F;<F? Nl 2—-M P(; ?*" 02 2#0+
;JIH=;CIH GILGM  *H ;>>0CIH NB? ?** 02 , NQILE +1>?F ;JJIH=;N1H ;FIQM OM?LM NI ;=="MM
=0J0?2M 10 - (AW #+1 TH? KH? >(;AL; GM (H 14% GILG ;N - (+ =IHMLO=IM #+1 1H? KH?M NI
L?6F?=N <INB ?RIMCHA ;H> §ONOL? =TH>INCIHM _ ;LN=(J; H\M NB;N ;>B?L? NI N\B? 2MN; <KMB?> #+1
GI>7?F 03>;1? M=B?>0r?M ;L? ;<F? NI PI?Q JF;HH?> =B;HA?M (H ;>P;H=? MH=? H?Q JLII?=\M ;H>
MSMN?G =B ;HA?M ;L? (H=F0>?> (H NB? . (+ GI>?M GIHIBM <?§1L? AIHA (HNI M?LP(=? M?? \B?
M=B?>0F? ;N BIIM JIG =1G G?>(; =IGGWM??M ALIOIM MO<=1GGWM??M >GM J IMCHAM <O(F>
M=B?>0f? ;MBR F; ?H J?LNB? , NQILE +1>2F **;N; 10<GIMMCIH  +1>%F 4 ;f>;1H 2(G?HH?
MBIQH (H #RBI<lN ~ &1Q7?P?L \B? H?Q ?KOIJG?HN QI L?G ;(H MQW=B?> 10N 1§ M?LP(=" OHNF (N (M
PH?LACT?> (H \B? (07> 3JIH =1GJIF?\CIH 1§ ?;=B KO;LN?LFS #+1 <OF> . (+ (MMO?M ; GI>7F
SH?L?H=7 L?JILN QB(=B (M ; N;<OF;L MOGG;LS 1f ;FF =B;HA?M _(+ G;E?M >?\;(M 1§ \B? =B;HA?M
;P3G;<F?2N1 -1 2 ;H>""+21 \BLIOAB \B? "*+1 1B;L?. ItHV JIMCHAM . (+ L?KOIL?M JL1J?L **+1
;JINHNG?HIM GIL ;==?MM NI NB? **+21 1B;L? . ICHV MN? "N (M NB? L?MI FHMC<CFNS 16 J 5 LNG=CJ 5 HWM (H
NB? G I1>7F <OF>(HA JLI=?MM NI L?P(?Q NB? =B;HA?M (H NB? G I>?F >({§?L?H=? L?JILNMOGG;LS IH?
HH? >(;AL; GM ?N=

1-1 2 G?G<?M ILNB?(L L?2IL?M?HN; NP?M ;L? =B;LA?> N1 P;H>;N? NB;N - (4 L?IL?M?HIM NB2(L
MSMN?GM ;==0L;N?FS ;H> NI JLIPC>? =ILL?=NCIHM ;M L?KOIL?> 1?P7?L;F ;>>WIH;F G?=B;HMGM B;P?
<??H G;>? ;P;F;<F? ;MMOJJIILN GIL NBIM JLI=?MM B ;M ?PIFP?> N1 MOJJIF?G?HN 2 02 =IHH?=NPUNS
(HIILG;\CIH

O?PIMCIH HA?=NP? **;N? (W
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- (= L2M2LP?M NB? LCABN NI CHINC ;N2 M2F2=NP? G 1>?F ;0>(M QUNB NB? MOJJILN 16 1-1 2

- (+ JLIPC>?M (HRILG ;NCHH GIL 2—M NI L?PC?Q ;H> P;H>;N? NB2(L GI>?MM “N(M ?RI?=N?>\B;N 1-1 2
SH> ""+1 G?G<?M QI OM? NB? >;N; ;P (F;<F? NI NB?G N1 >?P?F1J JLI=?MM?M (HN?LH ; F NI NB~2(L
ILAGHCT;CEHM NT P?LGS NB ;N NB? - (4+ GI>?IM = ILL?=NFS L2IL?2M?HN NB? =THH?=NPNS ; H> ?HAH??LHA
>N JLIPG>?> <SNB?G NI - (+ 2BM >;N; (M HIQ ;P;0F;<F? NBLIOAB ; P;LI?NS 1§ G?=B;HMGM
>(M=OMMCIH 18 GIL? ;>P;H=?> G?=B;HMGM (HI?H>?> §IL OM? <S 2—M NI P;F>;N? 2HAH??LHA >;N;
s H> MO<MN;NCEH HI>;F =THH?=NCPINS G1FIQM (H 12=NC1H 2—M ;L? ?RJI?=N?> NI L?PC?Q NB?

;P <F? (HIILG;NCIH ;H> JLIPC>? §?27><;=E L?A;L>HA (GJILIP?G?HWM QUBH \Q1 Q?7EM 1@
L?="(P(HA \B? 0J>;N? (HIILG ;\(IH L1G ?;=B G1>?Ff <O(F>

2— MN;GEM ;L2 L2MI THMC<F? GIL JLEPCSCHA >;N;5 5 ==1L>(HA NI NB? ?M\; <KMB?> M=B?>0F?M ;H> (1L
L?PC?QIHA (HIILG ;NIH ;H> JLIPC>(HA =ILL?=\CIHM ;M L?KOIL?>

O7?AOF; LFS M=B?>0F?> G??2MHAM 1§ \B? **+1 BIMI?> <S _ (+ ;L? ;H IJJILNOHINS GIL 2—M N1 1<N;(H
1??><;=E ;<ION JLID?=M (H ;>D;="7HN ONHN?M 2B?M? G??MHAM ;L? B?F> (H $?<L0;LS +;S ;H>

, IP?G<?L $OUB?L (HIILG;IH IH *"+1 JIMCHAM OJ=1G(HA G??MHAM ;H> G?2WHA G;\?2L0;M
=;H <? {10H> IH \B? JO<H=;HS ;P;(F;<f? ""+1 Q?<J;A? BllJ Q00 JG =1G =1GGIN??M ;H>
ALTOIM MO<=1GGUN?2M >GM sMIR ;H> IHNB? M?=0L? "*+1 1B;L? . ICHN MN?

1J3?2=0= (HIILG ;\IH =;H ;M1 <? G;>? ;P;(F;<F? OJIH 1-1 2 IL ""+1 G?G<?LM L?KO?MI 2B?
M?=0L? "*+1 1B;L?. IHUMN? ;FIQM 2— M;GMNE MB;L? >;N; L?=1L>?>(H IB? ?°* 02 , 2IQILE
+1>7?F ; JIH=;N1H QUNB ?;=B INB?L

97 322*(8.:.8=&2) 2,.2**6.2, &8&

- (+ JLIPC>?M §2?2><;=E N1 2—M L?A;L>(HA <OM F?P?F =IHH?=NPS ;H> ?HAH??LHA >;N; (H ;
P;LC2NS 16 GILG ;M 2—M ;L? ?H=10L; A?> N1 N;E? ;>P;HN; A? 10 ;==?MMHA B? >;N; ;P;(F;<F? Nl
B?G O;NMHAM ;H>(GJ?>;H=?>;N; O 6 10 KH?M NL; HMETLG?LM JB;M? MBUN?LM  ; H> M?LI?M
>?PE=?M (M ;P55 <2 N1 ;IILIP?> NL; HMGIMMCEH OM?LM 1§ ?** O2 (HNB?  ;M? **;N; M?=NTH (H
2#0+ 3M?M =;H ;M1 PI?Q + THWNIL?> _LCILNS MN;NOM 16 NB?CL §; =(FNC?M ;H> B;P? ; <(FNS NI MO<G
N=E?W §IL (GJ?>;H=? =B;HA?M N (M ;HN=(J ;N?> NB ;N NB? =B ;HA?M MO<GWN?> QU JLIG;LIFS

3 >>L?MM MINO 5 NCEHM QB?H JL?HGIH ;LS > ;N5 Q ;M (HINC;FFS OM?> NI G1>?2F ; =THMNLO=NCIH JLID?=N ;H>
NB;N ;=NO;F>;N; NB?H (M IOH> NI <? >(?L?HN OJIH =1GJIF?NIH 1§ iB? JLIN?=N 'H ;>>ICIH B?

3 JIF=;N0H =;H <? OM?> §IL 2LLIL =ILL?=\CHIHM - (< MN; 68 ;>>L?MM?M NB?M? =B ; HA?M THFH? QB 10N
; SIGIFAN? #+1 GI>?F <OfF>

"9"7888.32 3)& 322*(8.:.8=

?"" 02 (M JNIOF; N2> S(L?2=NFS JLIG NB? #+1 GI>7?F ;iN?L \B? =1GIFNIH 1§ ?;=B <OF> #KOJG?HN
N?RNH; G?M ;H> HI>;F =1HH?=NPINS (HIILG ;\CIH (M ;P ;(F; <F? NBLIOAB \B? ?** 02 2L; HMGIMMCIH
—ON;A? 2(=E?N ; JIH=;NCIH ¥ THH?=NPWS (HIILG ;NCIH (M ;EMT JLIPC>?> NI OM?LM <S ?*" 02 P(;

O?PIMCIH HA?=NP? **;N? (W
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NC2LM\ SNB NBIM §?2;N0L? OM?LM =;H Pl?Q GI>?F =1GJIH?HWM OJ NI \BL??  =ITHH?=\1HM (L1G \B?
FI=;NIH NB?S ;L? =OLL?HNS P(?QIHA

'H ;>>UCIH VT =L? ;NHA =B ; HA? L?KO?MIM >?M=LI<(HA H?Q ?KO(JG?HN NB? ?** 02 "";N; T IF?=N1H
+1>7?F 33>;N? (OH=NTH ;F1Q OM?LM NI L?=;FF (HIILG ;\CIH ; <1ON ?RIMICHA MO<MN;NCIHM 2B?

(HIILG ;NCHH >(MJF; S?> (H=FO>?M ;FF ?KOLIG?HN G I1>2F?> QUNB(H NB? MO<MN;NCIH H;G?M HKH?M
JB;M? MBUN?LM NL; HMEILG?M MBOHIM <L?;E?LM MQW=B?M M?LI?M >?P(=?M ;H> 14 IM A?H?L;NILM
HHAH??LHA >;N; MO=B ;M (GJ?>;H=?M PIM;A? F?P?IM N;J MCT?M 2= (M ;IMI JL?M?HN?> TH \B?
GILGM OM?2> NI >?M=L(<? NB? P;LCIOM J0?=2M 1§ ?KOLIG?HN (H \BIM H?Q MIINQ;L?

'H ;>>ICHH NENB? ?HAH??LHA >;N; §??7><;=E \B? H?Q ?°" 02 (OH=NIH;HNS G ;E?M [MH; IMBINW\ 1§
- (+ #+1 IH? KH?2M MNGN= >5N; THES ;P GF; <F? NI OM?LM NBLIOAB \B? , 2NQILE +1>7F ; JJIH=;NC1H
2B? MH; IMBIWM >2N; (F MO<MN;NCEH F; S TOWM ;M GI>?F?> (HNB? . (+ #+1 ;H>OM?><S _(+
1J?L;NILM ""O2 NI = THEC>?HNC ; FNS L?MNLC=NCEHM NB? TH? KH?M ;P ;0F; <F? ;L2 L?MNLC=N?> NI NBIM?
MO<MN;NCEHM TQH?> <S NB? 2— ;==?MMHA \B? >;N; ;H> INB?L TIH?M QWNBC(H \B? . (+ 02— {IL QB(=B
NB? =1GJ;HS B;M <??H AIP?H NB? ;JJLIP;FNI P(?Q 177 #RBi<IN {IL . (+ —H? KH? >(;AL; G
MSG<ImM

O?PIMCIH HA?=NP? **;N? (W



é - (+ +;HO;F #H?LAS +;H; A?G?HN 1SMWN?G #+1 +1>7F 3I>;\1?M

sH> Z0;FIS  MMOL;H=? /
12=M1H  #+1 +1>2F 1B;HA? VIHILIF ;H> $72><;=E

Equipment Types & Symbols

(lllustrative examples of one-line diagram symbols)

CAPACITOR LOAD REACTOR PHASE SHIFTER
1 4 t e S
I Mw
v i 1 CO
T MR
UNIT sSVC SVC DEADBAND SERIES DEVICE
-t MW
= MR
s MR,
A, J—
MW T MR T MR
T MR + MR Max MVAR [Boost)

T MR Min MVAR |Buck]

TRANSFORMER TRANSFORMER LTC DISCONNECT CIRCUIT BREAKER
o > —
H MVA L0 TP NO TELEMETRY HO TELEMETRY
piow | 1o —> —
tll:g:fm ILGM\I'A DI GITAL TELEMETR Y DIGITAL TELEMETRY
MAFFED MAPPED
LINES LINES LINES
I ::" } MW
MV —_— = MW :‘Rm —_— =MW
=+ MR - MR
MR WA

Exhibit 6: One-Line Diagram Symbols

O?PIMCIH HA?=NP? **;N? -(+W
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3 JIF=;NCEHM GIL OM?LM (M KOW? ?RN?HMIP? 2B? >;N; B;M <??H JLIP(>?> QUB NB? JUG ;LS I1<I?=NP?
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=IHH?=NPUNS (M G ;CHN; (H?> N2 KH? JLI0?=\M ;M1 (GJ ;=N INB?L MSMN?GM MO=B ;M %?H?L;NIH
DIHNLDF SH> 22WF?G2HIM T THM?KO?HIES NB2M? JLID?=M L?KOI? ;>>WCTH;F s W?HCTH
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G?2N?LHA L?KOIL?G?HWM

-(+ 2-M ;L? L?MITHMI<F? GIL QILECHA QINB - (+ JF;HH?LM NI (>?HNGS H?Q N? KH?M ;H> IL =B;HA?M
NI PRIMNCHA NC? FCH?M ;M ISV IGNB? O2# .  FFNC? HH? JLID?=IM ;L? NI <? >1=0G?H\?> (H O2# . M??
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JLID?=M (GJ; =NHA ? KH?M OMCHA NB? ?2°° 02 , 2NQILE +1>7F L?KO?MN 2B? , 2NQILE +1>7F
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Exhibit 7: Tie Line Update Timeline
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-(+ IH? EH?M SH> GI>2M ;L2 =L?;02> N1 MIGOF;N? <INB JL? ;H> JIMN =THWMNLO=NCTH
=IHICAOL;\CTHM ¥ THM?KO?HWFS NB? MO<MN;NCEHM (GJ ;=N?> <S =IHMNLO=NCTH =ON (HM GOMN <?
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;L2 L?2=2P?> JL1G 2—M ;H> JLI=?MM?> <S _ (+ ;NF?; MV MR GIHIBM (H ;>P;H=? 1§ B? (H
M?LPI=? >;N? NB? ?KOIG?HNNT <? =ON(H QU ;JJI?;L(H ?"" O2 TIHM?KO?HWS 2— I0N;A?
M=B?>0F?LM QUF NB?H <? ;<F? NI M=B?>0F? 10N; A?M NI MOJJILNNB? =ON (H 1§ NBIM H?Q ?KOIJG?HN 'H
;>>WIH \B? 2— QUF <? ;<F? NI MO<GIN L; KHAM 1L NB? H?Q ?KO(JG?HN (H 2#0+ ;M Q?fF ;M QILE
QUB - (+ Mi; il G?G<?LM NI KHE H?Q N2F?G2NLS JICHWM N1 MOJJILNNB? GI>?F =B;HA?M 'H MIG?
=;M?M =THWNLO=NCIH QU L?KOIL? GIL? NB;HNB? OMO;F MR~ GIHIBM F? ;> NG? "HNB;N ?P?HN . (+
QUF QILE QB \B? OM?L NI GI>?F \B? H?Q =1HIAOL;\CIH NI GIHIBM (H ;>P;H=? >?J?H>HA
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OJIH \B? =(L=0GM\;H=?M 17?? #RBI<IN 0IL , 2NQILE +1>?F "";N; LO<GIMMCIH  +1>?F 4;H>;N1H
2(G?HH?

?"" 02 —O0N;A? 2(=E?\ TON (H $F; AM

NMCGIILN; HNGIL 2— MG N OM? NB? ?°° O2 2L; HMGIMMCIH —ON; A? 20=E?N [T ON (H\ §F ; A NI (>?HNES
QB?H H?Q ?KOLJG?HN IL ; H?Q =1HIAOL;\IH (M AICHA (H M?LP(=? 2— 10N;A? M=B?>0F?LM MB10F>
MIGJFS =B?=E \B? [TON (H\ §F;A IHNB? ?** O2 2L;HMGIMMCIH —ON; A? 2(=E?N i1LG QB?H M=B?>0HHA
10N; A?M NB ;N QUFF L?MORN (H 5 L?=THEAOL; N IH 16 NB? 2F?=NLi= MSMN?G

S M?WHA NB? =ON (H ;A TH ; NL;HMGIMMCIH ?2**  O2 10N; A? Ne=E?N NB? ;JJILIJLE;N? MV; E?BIF>?LM
;L2 HINGC?> NB ;N ;H 10N; A? N=E2N QUF L?MORN (H NB? H??> NI G;E? GI1>?F ;>I0MIG?HWM
T IHM?KO?HNFS M?WHA NB? F; A (M P?2LS (GJILN; HNNT ?HMOL? NB ;N G 1>7?F =B ; HA?M ;L? (GIF?G?HI?>
(H ; NG?fS G;HH?L 1?2 #RBI<IN ?"" 02 —ON;A? 2(=E?N QINB ¥ON (H $F; A <?FIQ

Review/Revise Transmission Ticket
User: USERA Company: Company A Status: Received TicketID: 111111

Company Ticket ID: 23023 RTEP Queue #:

Ticket Start Ticket End Switch Date
09/26/2014 22:00 05/31/2015 23:00 08/26/2014 2200
Date Hour Date Hour Date Hour
(mmigdryy) (hh24mi)  (mmiddiyy) (hh24mi)  (mmiddlyy) (hh24:mi)
Location/Description of Work {4000 char. max)  |nformation/Hotline Work | | | Cause Ticket History
All1l  reconductor “ Emergency I é‘dEdgF'shGaf it TimeStamp Usr. Name
B. Overhaul
Vegetation Trip [ ||CB. Replacement Submitted ”’1111_’55”” USR1234
CutIn CB Maintenance B =
Cable Repair Eopeired] ﬂWf;.QZZUWA USERA

Direct Billing ] ncy Plannin
= i i % A |
PUl Commants Direct Billing Decline ] sc/Ground Sw. Maintenance pprova

Doble Test Latest Revision
“ Potentially Incomplete: Mo || Emergency

b Excludable Qutage
Congestion Expected:  No Extemal

06/26/2014
1329 usR12345

Submitted On-Time:  Yes || Firs on Equipment/in Vicinity
Market Sensitive: No Gas/0il Testing/Replacement
" | Automatic Re-Close: Mo || High System Voltage i
Mitigated Comments Mitigated: N/A

QOutage Type Availability NERC-TADS Restoration Plan Review Needed: N/A
Continuous - Duration Planned: v
Type Station Name Voltage Equipment Name | Operational: M

Date Time Log otfications icate Ticket J| View Conflicts J Gen Off Conflicts
Gen. O onts. NERC_TADS.
@ Tier1 () Tier2 " Tier3 Station Equip. Submit Form System Impacts Reports Files

Primary Status Include Type Station Name Voltage Equipment Name Start Date  Start Hour End Date  End Hour
o O * Yes » LINE STATION1 [138KV STATION 1-STATION 2 09/26/2014 | 22:00 05/31/2015 | 23:00

O - |Yes - BRKR STATION 2 138KV | STATION 2 DUM STAT1DIS | 09/26/2014 |22:00 05/31/2015 | 23.00

0 - Yes v BRKR| STATION1 138KV STATION 1 A-1111-1DIS 09/26/2014 | 22:00 05/31/2015 | 23:00

Exhibit 8: eDART Outage Ticket with Cut-in Flag
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Dpiﬂ {.‘.Lm‘r

{:11:} =d dummy

MNews Station C

Exhibit 9: Dummy Switches to model new facilities pre- and post-construction
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Exhibit 10: Sample Format for 6-Week Look Ahead Cut-in Report
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