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é/ Penelec Transmission Zone

Margnvitie kgre‘s&l. ;
Need Number: PN-2018-001 Rgeviay "\ Carbon Center JuncH, | ‘e sboes

Process Stage: Need Meeting feh o 2% W01 P2 -~
Date: 9/21/2018 /
Squab Hollow
Project Driver(s): Elko P S
Equipment Material Condition, Performance and Risk
Specific Assumption Reference(s)
Substation/Line Equipment Limits
» Consider upgrading transmission line equipment (switches, conductor, splices, deesis ihetstone
etc.) as wgll a}_s termir:jal and pr_otection equipment to meet or exceed the Whetstone
transmission line conductor rating. '
) P BN E i T LR e
Problem Statement | | Brookiille ey Ron
» Maintenance/rehab work will be performed on the Dubois-Harvey Run-Whetstone o DY
115 kV line. Substations Transmission Lines _ 7 H'a'ﬁéyunD boi
69 KV 59 kv R DuboisTe v o oo ShalTTTe
Transmission line rating limited by terminal equipment. e - : }
» Dubois — Harvey Run 115 kV line: Existing emergency line rating is 179 MVA. 138 kv oy '\
Existing conductor emergency rating is 245 MVA. : “'; x s i
» Harvey Run — Whetstone 115 kV line: Existing emergency line rating is 172 MVA. AN 230KV Bionol

Existing conductor emergency rating is 245 MVA. . sk 3451y e
765 KV 500 kv tawn gy
Subs Identified 765KV 0 35 7 14 Miles
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Need Number: PN-2018-002
Process Stage: Need Meeting
Date: 9/21/2018

Project Driver(s):

Equipment Material Condition, Performance and Risk

Specific Assumption Reference(s)

Line Condition Rebuild/Replacement

»  Equipment characteristics are near or beyond existing service life or contain components
that are obsolete.

Substation/Line Equipment Limits

»  Consider upgrading transmission line equipment (switches, conductor, splices, etc.) as
well as terminal and protection equipment to meet or exceed the transmission line
conductor rating.

Reconductor/Rebuild Transmission Lines

«  Transmission lines with high loading while factoring in its overall condition assessment.

Problem Statement

»  Entire Penn Mar-Rockwood 115 kV line is at or beyond service life. Transmission line
loading exceeds 90% under N-1 contingency.

»  Transmission line rating limited by terminal equipment.

»  Penn Mar - High Point 115 kV line: Existing emergency line rating is 174 MVA. Existing
conductor emergency rating is 179 MVA.

»  High Point — Rockwood 115 kV line: Existing emergency line rating is the existing
conductor emergency rating.

PJM SRRTEP — Mid-Atlantic 9/21/2018
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Need Number: PN-2018-003
Process Stage: Need Meeting
Date: 9/21/2018

Project Driver(s):
Equipment Material Condition, Performance and Risk

Specific Assumption Reference(s)

Upgrade Relay Schemes

» Upgrade relay schemes that have historically high percentage of misoperation.

Substation/Line Equipment Limits

» Consider upgrading transmission line equipment (switches, conductor, splices,
etc.) as well as terminal and protection equipment to meet or exceed the
transmission line conductor rating.

Problem Statement
» Relays on Garman - Glory 115 kV line evaluated by Transmission Planning
and Protection and determined to be obsolete and/or degraded condition.

« Transmission line rating limited by terminal equipment. Existing emergency
line rating is 233 MVA. Conductor emergency rating is 282 MVA.

PJM SRRTEP — Mid-Atlantic 9/21/2018
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Need Number: PN-2018-004
Process Stage: Need Meeting
Date: 9/21/2018

Project Driver(s):
Operational Flexibility and Efficiency

Specific Assumption Reference(s)

Critical Updates to Standards

» Elimination of Ground Switches — Where high-speed ground switches exist, a
circuit breaker should be considered for installation to protect the transformer and
not trip the line, thereby eliminating outages to customers on the transmission line.

» Line Switches — Switches should be considered for replacement to allow for
desired operations (i.e. line charging, loop splitting, etc.).

Problem Statement

» Planned maintenance on the Homer City — Hooverville 230 kV line results in the
interruption of service for a large industrial customer served out of Quemahoning
Substation. The line sectionalizing devices at Quemahoning are inadequate to
interrupt charging current on the Homer City side of the substation. At
Hooversville, the transformer breaker failure scheme utilizes a ground switch on
the high side of the 230/115 kV transformer.
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é/ Penelec Transmission Zone

Need Number: PN-2018-005 MLk
Process Stage: Need Meeting
Date: 9/21/2018 -

Milheim

Dale Summit

w (A P 8§

Project Driver(s): ot S
Operational Flexibility and Efficiency . o—&

Specific Assumption Reference(s)
Add/Expand Bus Configuration

Loss of substation bus adversely impacts transmission system performance.
Reduce the amount of exposed potential local load loss during contingency Yeagertown
conditions. Yeagertownz/

Eliminate simultaneous outages to multiple networked elements for stuck breakers,
bus outages, N-2 events, etc.

Lewistown

g LCUsiont

Problem Statement tegend

Substations Transmission Lines

At Yeagertown, in the event of a stuck 230 kV bus tie breaker, both 230 kV feeds Y 60V ' \
from Lewistown are outaged, along with two 230-46 kV transformers feeding a O 1154V
large industrial customer and a 230/34.5 kV transformer. o ok N
161 KV ::x [ A Uniate
In the current configuration, the 230 kV feeds the 34.5 kV bus via a 230/34.5 kV : ; x 20k o
transformer. The 34.5 kV bus then feeds the 46 kV system via a 46-34.5 kV e 5KV _|
transformer. This arrangement creates a transmission path through a distribution 765KV 500KV
facility. Subs Identified 765KV & M"es\'\oBlain
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é/ Penelec Transmission Zone

by i
Need Number: PN-2018-006 \Kevstone Gaman

. i Glary aﬁ-?_ee:':-oro
Process Stage: Need Meeting Shelocts ey 5 ¥
R ) _
Date: 9/21/2018 ColverNUG, Spangler

Irrﬂ'fé'"?;East-F’ike
Cafroll;fny.’n

lucerne

South Bend

Project Driver(s):
Operational Flexibility and Efficiency

Edgewood

Luicerfemidcs

3 Haormey
HomerGity s

Specific Assumption Reference(s) S

Substation Condition Rebuild/Replacement g ) S e AL Y L S e ) "

e Showan increaging neggtive trend in maintenancg findings and/qr costs.. | Social Hall Blairsle East NDENCe o Ca% &

« Are at a higher risk for failure based on asset design characteristics, or historical /—"\ , ackson-Rd~~ Etiensburg \
industry/company performance data, or application design error. Seward A 7 B

» Are near or beyond expected service life or obsolete. VascoTap VASCO  Ethel Springs Co""m"wghwam G

Add/Expand Bus Configuration Liua® mg’e

Cooper [=~Bon Air

» Eliminate simultaneous outages to multiple networked elements under N-1 analysis. RO { g
e\ Hiltop

Legend

_ o ; Krayn

Problem Statement PR S uer Pm\spe‘,: Himy%c{m'o\y’/_\
«  Afault on the Seward #9 230/115 kV transformer outages the Seward #11 230/115  (SESIEY sk Rethlen Sl e

kV transformer or a fault on the Seward #11 230/115 kV transformer outages the o oK Quemahoning Scalp Leve

Seward #9 230/115 kV transformer. 61V :::’ x

¢ 230KV _— Wiidber

» Seward #9 230/115 kV transformer has an increased failure probability due to : 120 :: U5k

aging/deteriorating bushings, components and fluid. The transformer was 765 kY 500KV Hooversville

i " Subs Identified T65 KV 0 3.5 7 14" Miles
manufactured in 1971. s ) S, Forward WindPower

Copyright:© 2014 Esn
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é/ Penelec Transmission Zone

Garman : L f g

.y
< Balnesboro
o ¥

Need Number: PN-2018-007
Process Stage: Need Meeting
Date: 9/21/2018

Gl e
) Spangler
ColverNUG ~ Palfon

Project Driver(s):
Operational Flexibility and Efficiency
Equipment Material Condition, Performance and Risk

Carrbjtown Balwaod

Specific Assumption Reference(s)
Substation Condition Rebuild/Replacement

N/ E "L By

« Show an increasing negative trend in maintenance findings and/or costs. P E
 Are near or beyond expected service life or obsolete. Wes/tfall
Add/Expand Bus Configuration Eogristurg &) Thirtyfirst St
. . .. » 3 v Galizn L X

« Loss of substation bus adversely impacts transmission system performance. My Summit “* Oy Altoona

o ; ) 2 Ebensburg : N .
« Eliminate simultaneous outages to multiple networked elements for stuck breakers, bus Cambria Nug ... +=Symmit o /

outages, N-2 events, etc. Jackson Rd. '

/\——
Fisiner 75l 7 w10

deiaéjréaurg

Problem Statement
* In the event of a Summit #1 or #2 115-46 kV transformer fault, the line exit breakers and the Sibattons SE
bus tie breaker are relied upon to clear the fault. The corresponding section of the bus is 69 KV 69 kV

Bearrock _

Legend

cleared, creating transfer and thermal issues. M5 kv M5 kY
‘ 120 kv Son
* Astuck 115 kV bus tie breaker at Summit will clear the entire 115 kV station. : :: ':: 138 kv e Eio
S 161KV ~—Claysburg "™
e Summit #1 and #2 115-46 kV transformers have an increased failure probability due to 2 345 kv 230 kv ; S Waitidaiig

aging/deteriorating bushings, components and fluid. The #1 transformer was manufactured | 500 kv 345KV

in 1937. The #2 transformer was manufactured in 1971. 765KV Ok _ Curryville
Subs |dentified 765 KV 5 11 Miles .

0P} "_m.L'@ 2014 Esti
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é/ Penelec Transmission Zone

Need Number: PN-2018-008

Process Stage: Need Meeting

Date: 9/21/2018

Project Driver(s):

Operational Flexibility and Efficiency

Equipment Material Condition, Performance and Risk

Specific Assumption Reference(s) Madera
Substation Condition Rebuild/Replacement
» Show an increasing negative trend in maintenance findings and/or costs.
 Are near or beyond expected service life or obsolete.
Add/Replace Transformers Westover South /562t
« Transformer that if added or replaced would alleviate loading conditions under contingency
scenarios.
Add/Expand Bus Configuration Tyrone North¢”
« Loss of substation bus adversely impacts transmission system performance. / Frore
» Reduce the amount of exposed potential local load loss during contingency conditions. \ﬁgem Vg
« Eliminate simultaneous outages to multiple networked elements under N-1 analysis. Sp Patton P E N E C

14 Miles

Problem Statement
 Tyrone North 115 kV switching station serves ~50 MW of radial load and relies on breakers at St tons SR e
Eagle Valley and Westfall 115 kV substations for remote clearing of fault conditions. Transformer or 69 kv 69KV
line faults result in interruption of the entire network path and interruption of service to both the #1 15K/ 15k
and #2 115-46 kV transformers with limited network transfer capability. In the event of a #1 115-46 il 120KV N £
kV transformer fault, all load cannot be served by the #2 115-46 kV transformer (the transformer :: ';: 138 KV Westfall$ P
loads to 123% of its 41 MVA summer emergency rating during restoration efforts under peak o 161 kv intyfirst StA S ekl pinicien Raystown
conditions). 345k 230K/ i Y Altoona "
« Tyrone North #2 115-46 kV transformer has an increased failure probability due to ; 500 kv 5KV i WA
aging/deteriorating bushings, components and fluid. The transformer was manufactured in 1950. 765 kv el ,,wr_da'éw

Subs |dentified 765 KV 7

Copyright:©/2014 Esii
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Need Number: PN-2018-009
Process Stage: Need Meeting
Date: 9/21/2018

Penelec Transmission Zone

Qlean:

Project Driver(s):

Operational Flexibility and Efficiency Baopis

Specific Assumption Reference(s) P I N E L E

Add/Expand Bus Configuration .

 Reduce the amount of exposed potential local load loss during - i Farmere Piercs.Brook
contingency conditions. Vallev<s EY

«  Eliminate simultaneous outages to multiple networked elements Y el Ll (A
(excluding capacitor banks) under N-1 analysis. £

»  If substation bus configurations limit the ability to perform substation et e
maintenance, the substation and/or transmission lines should be SO . A

evaluated for reconfiguration. 69KV
119 kV
120 kv
138 kV
161 kV
230 kv
345 KV
500 KV
765 KV
Subs Identified

69 kY
115 kY
120 kV

Problem Statement

Farmers Valley 115 kV bus #1 does not have a transmission source, while
Farmers Valley 115 kV bus #2 has two sources. Bus maintenance or outages
result in loss of both 115-34.5 kV transformers impacting approximately 3,377
customers and approximately 10 MW of load.

138 kV
161 kV
230 kV
345 kV
500 kV
765 KV
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é/ Penelec Transmission Zone

Need Number: PN-2018-010
Process Stage: Need Meeting
Date: 9/21/2018

Gakiznd

Thompson
-, |

Project Driver(s):
Customer Service

Specific Assumption Reference(s)

» New customer connection request will be evaluated per
FirstEnergy’s “Requirements for Transmission Connected
Facilities” document and “Transmission Planning Criteria”
document.

Substations Transmission Lines
69 KV 69 kV

Problem Statement ek ALk

120 kv 120KV

» New Customer Connection — A customer requested 115 kV i

161 kV

service for load of approximately 16 MW near the Lenox — . a0

245 Ky 230 kv

Tiffany 115 kV line. Requested in-service date is 7/2019. o oKy

765 KV 500 kV

161 KV

Subs |dentified 765 kV
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Need Number: PN-2018-011
Process Stage: Need Meeting
Date: 9/21/2018

Project Driver(s):
Operational Flexibility and Efficiency

Specific Assumption Reference(s)

Substation/Line Equipment Limits

 Consider upgrading transmission line equipment (switches, conductor, splices, etc.) as well as
terminal and protection equipment to meet or exceed the transmission line conductor rating.

Critical Upgrade to Standards

 Line Switches — Switches should be considered for replacement to allow for desired operations
(i.e. line charging, loop splitting, etc.).

Problem Statement

« Existing terminal equipment significantly derate the thermal capability of the Greenwood -
Westfall 46 kV line. The line sectionalizing devices at East Altoona and Fairview are not capable
of loop splitting.

 Transmission line rating limited by terminal equipment.

» Westfall - Fairview 46 kV line: Existing emergency line rating is 69 MVA. Existing conductor
emergency rating is 81 MVA

 Fairview — East Altoona 46 kV line: Existing emergency line rating is 69 MVA. Existing conductor
emergency rating is 71 MVA.

 East Altoona — Greenwood 46 kV line: Existing emergency line rating is 33 MVA. Existing
conductor emergency rating is 81 MVA.

PJM SRRTEP — Mid-Atlantic 9/21/2018
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Substations Transmission Lines
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Need Number: PN-2018-012
Process Stage: Need Meeting
Date: 9/21/2018

Project Driver(s):
Operational Flexibility and Efficiency

Specific Assumption Reference(s)

Global Consideration

» Assess the risk associated with bus, stuck breaker, and N-2 contingencies to
improve FERC tariffed Transmission < 100 kV facilities.

Network Radial Lines

» Radial lines will be evaluated based on load at risk and/or customers impacted
along with its proximity to other networked facilities.

Build New Transmission Line

* Network radial lines.

Problem Statement
 If both Altoona 230/46 kV transformers out of service (N-1-1), voltage on the
surrounding 46 kV system is less than 0.80 p.u.

PJM SRRTEP — Mid-Atlantic 9/21/2018
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Need Number: PN-2018-013
Process Stage: Need Meeting
Date: 9/21/2018

Project Driver(s):
Operational Flexibility and Efficiency

Specific Assumption Reference(s)

Global Consideration

» Assess the risk associated with bus, stuck breaker, and N-2 contingencies to
improve FERC tariffed Transmission < 100 kV facilities.

Substation/Line Equipment Limits

» Consider upgrading transmission line equipment (switches, conductor, splices,
etc.) as well as terminal and protection equipment to meet or exceed the
transmission line conductor rating.

Problem Statement

» Forthe loss of Spangler 115-46 kV transformer and SGC Tap — Summit 46 kV
line, the Nanty-Glo — Twin Rock 46 kV line loads to greater than 120% of its 44
MVA STE rating.

» Transmission line rating limited by terminal equipment. Existing emergency line
rating is 44 MVA. Existing conductor emergency rating is 81 MVA.

PJM SRRTEP — Mid-Atlantic 9/21/2018
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é/ Met-Ed Transmission Zone

=]

Need Number: ME-2018-001
Process Stage: Need Meeting | 3
Date: 9/21/2018 —0

Ham\ﬂ.vrg

Project Driver(s):
Customer Service

Specific Assumption Reference(s)
* New customer connection request will be evaluated per FirstEnergy’s

Northkill A
“Requirements for Transmission Connected Facilities” document and /_/ Jor== )
S momomom R R Ontelaunee

Transmission Planning Criteria” document. — North Tampler?

~#~tNorth
PrObIem Statement Substations LEglrﬂr:fransmissil:ln Lines <<
» New Customer Connection - A customer requested 69 kV service for SIS 6ok
load of approximately 17 MVA near the North Temple — Northkill 69 S o e
kV line. Requested in-service date is 12/2019. 138 KV :;;x

161 KV
161 kV

. ¢ ':\ b ,J'? &' 7=
230 kV ; !
230 kv . 2 & A VK YE/( O
345 KV DN & & : g4
500 kv SOV . :

"~ ¥'S.Readin
765 kv 500 kV K1 1 G g
Subs Identified 765 kV 8 Miles
1 |

o’ Capyrig &3-1 RES
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é/ Met-Ed Transmission Zone

Need Number: ME-2018-002
Process Stage: Need Meeting
Date: 9/21/2018

'.('_\'.ﬁgﬂ}r?éﬁ":__. :
9es M. pH. Glatfoter |
Project Driver(s): ;

Equipment Material Condition, Performance and Risk

M E
Specific Assumption Reference(s) - Crossroads
Substation/Line Equipment Limits H'".
» Consider upgrading transmission line equipment (switches, conductor, Hinoz'.lohnsc:.n
splices, etc.) as well as terminal and protection equipment to meet or exceed Controls
the transmission line conductor rating. ohedt Contmht%golna

Tolna
Problem Statement

Maintenance/rehab work will be performed on the Hill-Tolna 115 kV line.

Pennsylvania

Legend
Substations Transmission Lines Maryland

Transmission line rating limited by terminal equipment. . 60KV BOKV

» Hill- Johnson Controls 115 kV line: Existing emergency line rating is 150 LAt 115 kv
MVA. Existing conductor emergency rating is 223 MVA. i 10K

«  Johnson Controls — Tolna 115 kV line: Existing emergency line rating is 208 61V ::‘:: BolonislFireline
MVA. Existing conductor emergency rating is 223 MVA. : j:: 250 kv 4

500 KV 345 KV
765 kv 500 KV
Subs Identified 765 kv

Copyrig_h!*é@%% Esri
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é/ Met-Ed Transmission Zone

6 Elizy 7
Need Number: ME-2018-003 Solling %&0
Process Stage: Need Meeting _
Date: 9/21/2018 Y°rkNHa“'b : Brunner Island
Nwdjbp EW

Project Driver(s):
Equipment Material Condition, Performance and Risk

M wpﬁ

ESS £ %

. ) Zions Niew
Specific Assumption Reference(s) :

Substation/Line Equipment Limits

» Consider upgrading transmission line equipment (switches, conductor, splices,
etc.) as well as terminal and protection equipment to meet or exceed the
transmission line conductor rating.

Ramtree

oA PleasurevilleX whiteford

Yo.'k l”iﬁasu revile
= | i ieyille

Problem Statement
Maintenance/rehab work will be performed on the Pleasureville-Harley Davidson-York
Solid Waste 115 kV line. Substations Transmission Lines A=
. 69 kV B9 KV
115 kV 115 kv

Transmission line rating limited by terminal equipment. . 120k

120 kV

» Pleasureville — Harley Davidson 115 kV line: Existing emergency line rating is 138 kV .
263 MVA. Existing conductor emergency rating is 430 MVA. . 161KV

» Harley Davidson - York Inc. 115 kV line: Existing emergency rating is 263 MVA. . sk i
«  EDOKV ek

Existing conductor emergency rating is 282 MVA.

765 kV 500 kv
Subs Identified 765 kv
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Need Number: ME-2018-004
Process Stage: Need Meeting
Date: 9/21/2018

Project Driver(s):
Equipment Material Condition, Performance and Risk

Specific Assumption Reference(s)

Substation/Line Equipment Limits

» Consider upgrading transmission line equipment (switches, conductor, splices,
etc.) as well as terminal and protection equipment to meet or exceed the
transmission line conductor rating.

Problem Statement
Maintenance/rehab work will be performed on the Pleasureville-Mt. Rose-Violet Hill
115 kV line.

Transmission line rating limited by terminal equipment.

» Pleasureville — Mt. Rose 115 kV line: Existing emergency line rating is the
existing conductor emergency rating.

* Mt Rose - Violet Hill 115 kV line: Existing emergency line rating is 266 MVA.
Existing conductor emergency rating is 282 MVA.

PJM SRRTEP — Mid-Atlantic 9/21/2018

Met-Ed Transm|SS|on Zone
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Queé'r'i“"S'tréet

Substations Transmission Lines

69 kV 69KV

115 kv e

120KV

138 kv

161 kv

230 kY

345 kV e Crossroads
500 kV 345 kv

120 kV
138 kV
161 kV

765 kV 500 kv
Subs Identified 765 kV
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é/ Met-Ed Transmission Zone

b

Cly /sollins 3 i
Need Number: ME-2018-005 / \ ~a \\ T
Process Stage: Need Meeting Dilsburg e o e ¥ |
Date: 9/21/2018 __Round.Top wa e I = 3|

Project Driver(s):

Equipment Material Condition, Performance and Risk

Specific Assumption Reference(s)

Line Condition Rebuild/Replacement

»  Equipment characteristics are near or beyond existing service life or contain components
that are obsolete.

Reconductor/Rebuild Transmission Lines

«  Transmission lines with high loading while factoring in its overall condition assessment.

Substation/Line Equipment Limits M %

«  Consider upgrading transmission line equipment (switches, conductor, splices, etc.) as ooy 4 B ’ Prospect
well as terminal and protection equipment to meet or exceed the transmission line Mt Ros
conductor rating.

Problem Statement

Segments of Smith Street-Westgate-York Solid Waste 115 kV line are at or beyond service Legend

||fe. Substations Transmission Lines

Transmission line rating limited by terminal equipment. : if::\, ffy:\, :

»  Smith Street — Smith Street Tap 115 kV line: Existing emergency line rating is 152 MVA. 120KV o : L Wir
Existing conductor emergency rating is 223 MVA. 156KV 138KV

«  Westgate — Smith Street Tap 115 kV line: Existing emergency line rating is 263 MVA. g 14V
Existing conductor emergency rating is 282 MVA. q o 230 kv

* York Inc. — Smith Street Tap115 kV line: Existing emergency line rating is the existing .« 500KV oK

[ 5 500 kV
conductor emergency rating. :D:‘l’denm . N\ Créssroads
—— .{,}égyright:@azw Esii
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é/ Met-Ed Transmission Zone

/ A S L 22
Need Number: ME-2018-006 £ ; ' "‘!‘
Process Stage: Need Meeting Zions few 7/ : ol — 2 S |
Date: 9/21/2018 Rhiriree e ;

_ _ Smith Jet. \
PrOJ.ect Drlver(s)_. ) | R\mrklnc. Poasurouii Oldes
Equipment Material Condition, Performance and Risk o Y S o

HarleyzDavidsonyg { |
D0\ / omith Strest
Specific Assumption Reference(s) ; -*W?tG_g{gﬁ? 7 g MtRose

{ . Yorkana

cer K 18
~ ‘Queen Street

Upgrade Relay Schemes

» Upgrade relay schemes that have historically high percentage of misoperation. - . Manor
Substation/Line Equipment Limits 7 ' ._ $ Tonestofa
«  Consider upgrading transmission line equipment (switches, conductor, splices, etc.) as well as Ba"\/ Yo . . .

terminal and protection equipment to meet or exceed the transmission line conductor rating. T BN eloie 00 indso : -~

Problem Statement Legend
Maintenance/rehab work will be performed on the Windsor-Yorkana Tap 115 kV line. S ki

69 kv 69 kv

LIRS 15KV
. . . . . . 120 kV 120 KV
Relays on Windsor — Yorkana 115 kV line evaluated by Transmission Planning and Protection and e
determined to be obsolete and/or in a degraded condition. el ok Crbssroads
290KV 161 KV
= 345 Ky 230 kV
Transmission line rating limited by terminal equipment. Existing emergency line rating is 277 MVA. . s00KY 5KV
Existing conductor emergency rating is 282 MVA. 765 kv 500 kv Is _
Subs Identified 765KV b?\‘}’ol.?a . ﬂll g /? Miles \F P g P'
7 i Copyright© 201
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é/ Met-Ed Transmission Zone

Need Number: ME-2018-007
Process Stage: Need Meeting
Date: 9/21/2018

m'fcrd

., G
a

Project Driver(s):
Equipment Material Condition, Performance and Risk

Carlisle Pike

Specific Assumption Reference(s)

Upgrade Relay Schemes

» Upgrade relay schemes that have historically high percentage of misoperation.

Substation/Line Equipment Limits

» Consider upgrading transmission line equipment (switches, conductor, splices, etc.) as
well as terminal and protection equipment to meet or exceed the transmission line

conductor rating. Hil
Substations Transmission Lines Johnsﬁ
Problem Statement i o Tolna
«  Relays on Hunterstown — Jackson 230 kV line evaluated by Transmission Planning and . JRPRRas :10::
Protection and determined to be obsolete and/or degraded condition. 128k oy [~
= 161 kV \/\—’\/

230 KV

» Transmission line rating limited by terminal equipment. Existing normal line rating is ¢ 290KV
678 MVA. Conductor normal rating is 709 MVA. L s o Taneytown

765 KV 500 kV

Subs Identified 765 KV - 14’ Miles
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é/ Met-Ed Transmission Zone

5 Zions Vel pa R T

_ ES3 satalract. A 1\ Donen e

Need Number: ME-2018-008 Rsmtm Pleasurev;twﬁé%r / XL ;

Process Stage: Need Meeting QWe {.Qsellam Ny
/7

LAY UL

Date: 9/21/2018 Stith 6t it o D
Taxville WESf' AP AN j . L

Project Driver(s): | ,‘Jﬁﬁk—‘”‘-""ﬁg A o . )

Equipment Material Condition, Performance and Risk Hamilton Bair el

PH. Glatfelter

Holtwoa‘d
Cro sroads
Hill g Face\R.cck MUddy Run
Johnson Confrols l
\Tolna

Peach Bottom Tapg Peach Bottomm==e

taYorkI_E__;\ Roc

Upgrade Relay Schemes

» Upgrade relay schemes that have historically high percentage of misoperation.

Substation/Line Equipment Limits

» Consider upgrading transmission line equipment (switches, conductor, splices,
etc.) as well as terminal and protection equipment to meet or exceed the
transmission line conductor rating.

Specific Assumption Reference(s) O)dord /
Ve,

North Hano

Fairview s

Tolna

Legend

Problem Statement Substations Transmission Lines
. . . . * 69 kv 69 kv
* Relays on Tolna — Windsor 115 kV line evaluated by Transmission Planning and Y i

Protection and determined to be obsolete and/or degraded condition. 120k 120k

136 kV
161 kV

138 kV

 Transmission line rating limited by terminal equipment. Existing emergency line . om0k 81/
rating is 277 MVA. Conductor emergency rating is 282 MVA. Y ;z:
: 500 kv =

765 kV 500 kv
Subs Identified 765 kv

Copyfight © 20 HHESH
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Need Number: ME-2018-009
Process Stage: Need Meeting
Date: 9/21/2018

Project Driver(s):
Equipment Material Condition, Performance and Risk

Specific Assumption Reference(s)
Upgrade Relay Schemes

» Upgrade relay schemes that have historically high percentage of misoperation.

Substation/Line Equipment Limits

» Consider upgrading transmission line equipment (switches, conductor, splices,
etc.) as well as terminal and protection equipment to meet or exceed the
transmission line conductor rating.

Problem Statement

» Relays on Mountain — P.P.G.I. 115 kV line evaluated by Transmission
Planning and Protection and determined to be obsolete and/or degraded
condition.

» Transmission line rating limited by terminal equipment. Existing normal line
rating is 159 MVA. Conductor normal rating is 184 MVA.

PJM SRRTEP — Mid-Atlantic 9/21/2018

Met-Ed Transmission Zone

P.P.G.I. \Dilsburg >

Mountain <
Q:r-‘:‘QP.qu.

&
/MQUIV
Carlisle Pike Gardn' rs

TexasEastern

o/

) Greené

Legend

Substations Transmission Lines
69 KV 69 kv
o 15 KV
120 kV
138 kv
161 kV
230 KV
345 kV
500 KV
765 KV 500 kv

120 kV
136 KV
161 kV
230 kv
345 kv

Subs Identified 765 kV

Copyright @ 2014 Esri
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é/ Met-Ed Transmission Zone

GJ INree migrsiana

Need Number: ME-2018-010
Process Stage: Need Meeting
Date: 9/21/2018

Cly Gollins

Dillsburg g d.Tb‘p/ York HE‘Vena “

Mountain

sancaster Alr Pﬁ?ds

F e o it P No
o \r‘Done._!!'"e Lancaster.m_ Donnel

Project Driver(s):

Equipment Material Condition, Performance and Risk Pleasurerile Phicion

(lades W Hempied P

Specific Assumption Reference(s)

Upgrade Relay Schemes

» Upgrade relay schemes that have historically high percentage of misoperation.

Substation/Line Equipment Limits

» Consider upgrading transmission line equipment (switches, conductor, splices,
etc.) as well as terminal and protection equipment to meet or exceed the
transmission line conductor rating.

Huntefstown

/ Crossroads ,
Legend N\ Hill

PrOblem Statement Substations Transmission Lines

: o : ok : Johnsan Control
 Relays on Jackson - Yorkana 230 kV line evaluated by Transmission Planning e S s r°‘°&&re|na
. . . AR 115 kV
and Protection and determined to be obsolete and/or degraded condition. 120k

120 kV

136 kV
138 kV
161 kV

« Transmission line rating limited by terminal equipment. Existing normal line rating a0k 161KV : . R S

is 650 MVA. Conductor normal rating is 709 MVA. 345 kV 2L =

500 KV M5k

765 kV 500 kv
Subs Identified 765 kv

Copyright:© 20714 Esri
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é/ Met-Ed Transmission Zone

' ;?" \Vest Shore

Need Number: ME-2018-011
Process Stage: Need Meeting
Date: 9/21/2018

Z

: | Middletown -

Project Driver(s):

Equipment Material Condition, Performance and Risk
- . \ : , o - Vorkikaven
Specific Assumption Reference(s) Dillsburg h . Brunid sland
Round.Top ZNewberry runner Islan

Upgrade Relay Schemes / : s X e il
» Upgrade relay schemes that have historically high percentage of misoperation. M -
Substation/Line Equipment Limits Bess i
» Consider upgrading transmission line equipment (switches, conductor, splices, Zons lewdf

etc.) as wgll as terminal and pr_otection equipment to meet or exceed the & Rhintres

transmission line conductor rating. *

#Smith Jct.

Legend

Problem Statement SL:bstatiel;n:V Transmi;;i: Lines \-“ YQT":::C- !

» Relays on Middletown Junction — Smith Street (978) 230 kV line evaluated by Y 15 kv Smith Straeth 2harieyDavidson
Transmission Planning and Protection and determined to be obsolete and/or o 120KV Sioatid  JeYMERose - aonX
degraded condition. e Lo B OGXXL

s 161KV - We'st'Gat_e‘-_-- <

2 i
245 kY 230 kv

» Transmission line rating limited by terminal equipment. Existing normal line C o
rating is 103 MVA. Conductor normal rating is 129 MVA. 765 kv 500 kv

Subs Identified 765 kV
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é/ Met-Ed Transmission Zone
}o

Cly Foling
: _ T S"\orkHaven
Need Number: ME-2018-012 71, N;wbgw B s

Round.Top
Process Stage: Need Meeting - » O
Date: 9/21/2018 '

Moupt

: S 3 Woir

Project Driver(s):
Equipment Material Condition, Performance and Risk Raintree

Specific Assumption Reference(s) SmithfJct=York Inc.

Upgrade Relay Schemes 14 ~§ e
« Upgrade relay schemes that have historically high percentage of misoperation. 2R a7 Yo e |
Substation/Line Equipment Limits el cae P Ross. 255

» Consider upgrading transmission line equipment (switches, conductor, splices, etc.) fplt

as well as terminal and protection equipment to meet or exceed the transmission
line conductor rating. Legena

Substations Transmission Lines
69 KV 69 kV

Problem Statement 5 o 15 kv
» Relays on Pleasureville — Violet Hill 115 kV line evaluated by Transmission R 120k

138 kv

Planning and Protection and determined to be obsolete and/or degraded condition. 136 KV

161 kV
161 KV
230 kv

230 kv

« Transmission line rating limited by terminal equipment. Existing normal line rating ’ "‘zox e
is 204 MVA. Conductor normal rating is 232 MVA. i St

Subs Identified 765 kV Crossroads

N

Copy/r' ht:€2014 Esri
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Revision History

9/11/2018 — V1 - Original version posted to pjm.com
9/19/2018 - V2 — Re-arranged the slides according to the need number
Changed manufactured date for the Summit #1 transformer (current slide #8)
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