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Met-Ed Transmission Zone

TR

Need Number: ME-2018-001
Process Stage: Local Plan
Need Presented: 9/21/2018
Solution Presented: 10/29/2018

Project Driver(s):
Customer Service

Specific Assumption Reference(s)

«  New customer connection request will be evaluated per FirstEnergy’s //’Nmtﬁk". 4
‘Requirements for Transmission Connected Facilities” documentand 4 NG e Obtia nee

“Transmission Planning Criteria” document. y a )

- North Temple 7
0%

Legend

Problem Statement St:bstations Transmission Lines

69 kV 69 kV

» New Customer Connection - A customer requested 69 kV service for SRR e
load of approximately 17 MVA near the North Temple — Northkill 69 . 120V

kV line. Requested in-service date is 12/2019. N8 .

230 kv

345 kV
500 kV 345 kV

765 KV 500 kv

161 kV
230 kv

N B
S0 (S Reading

Subs Identified 765 kV 2 4 8 Miles
L1 e |

Cdpy -@,@-1 B
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Met-Ed Transmission Zone

Need Number: ME-2018-001

Riverview

Selected Solution: Northiil North Temple

230-69 kv 230-69 kv

Van Reed SUbStatlon Bernville T Bern Church Canll_t()a:iadge
= Construct new Van Reed 69 kV Ring Bus Substation .—8—? ,
(s1761.1) 8

= Loop the Northkill - North Temple 69 kV line into Van 2 2
Reed (s1761.2)

"Provide new 69 kV delivery point for customer (s1761.3)

Car Tech

Allentown
Cement

69-13.2 KV 69-13.2 KV 69-13.2 kv 69-13.2 KV

Royal Green
Van Reed

Rosedale

Estimated Project Cost: $3.6M Legend
Projected IS Date: 12/31/2019 —
Status: Conceptual 138KV

o
Supplemental Project Number:s1761.1,s1761.2,5s1761.3 ‘;Gev":’
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Met-Ed Transmission Zone

Need Number: ME-2018-002
Process Stage: Local Plan
Need Presented : 9/21/2018

Solution Presented: 10/29/2018 gesMills by Glatslter
Project Driver(s): /

SCREHETGH

Otter Creek

Equipment Material Condition, Performance and Risk M =
. Crossroads
Specific Assumption Reference(s) Hill
Substation/Line Equipment Limits Hip)dohnson
Consider upgrading fransmission line equipment (switches, conductor, Controls
splices, etc.) as well as terminal and protection equipmentto meet or exceed fohadh Contm%folna
the transmission line conductor rating. ToIna.

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. 0wl 15Kk i " /’
* Hill- Johnson Controls 115 kV line: Existing emergency line rating is 150 e 10K / ri Sty
MVA. Existing conductor emergency rating is 223 MVA. 1611V ::':‘ z BoloniaFiaiine
« Johnson Controls — Tolna 115 kV line: Existing emergency line rating is 208 - fj‘;i‘v’ 230 KV
MVA. Existing conductor emergency rating is 223 MVA. 3 345 kv

765 kV 500 kv
Subs Identified 765 kV 8 Miles

L Copyrigh.!sé)ag(]ﬁx Esri
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Need Number: ME-2018-002
Selected Solution:
Replace terminal equipment at Hill and Tolna 115 kV

Hill 115 kV Substation— Terminal equipment to be replaced includes:
(s1762.1)

= Line relaying, line drops, line trap, CCVT, line tuner, coax, substation
conductor

Tolna 115 kV Substation — Terminal equipment to be replaced includes:

(s1762.2)

= Line relaying, line drops, line trap, CCVT, line tuner, coax, substation
conductor

Transmission Line Ratings:

= Hill = Tolna 115 kV Line
= Before Proposed Solution: 175 MVA SN /208 MVA SE
= After Proposed Solution: 184 MVA SN / 223 MVA SE

Estimated Project Cost: $3.0M

Projected IS Date: 12/31/2019

Status: Conceptual

Supplemental Project Number: s1762.1,s1762.2

First Energy (Mid-Atlantic) 2019 Local Plan

Met-Ed Transmission Zone

Cross Roads

Bair Hill Johnson Tolna

Controls

115-13.2 KV 115-13.2 KV Tolna
Generator

A YA

Legend

500 kv

230 kv

138 kv

115kv

69 kv
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Need Number: ME-2018-006
Process Stage: Local Plan

Need Presented : 9/21/2018
Solution Presented: 10/29/2018

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

Considerupgrading 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 Windsor-YorkanaTap 115 kV line.

Relays on Windsor— Yorkana 115 kV line evaluated by Transmission Planningand Protection
and determinedto be obsolete and/or in a degraded condition.

Transmission line rating limited by terminal equipment. Existingemergency line ratingis 277
MVA. Existing conductor emergency rating is 282 MVA.

First Energy (Mid-Atlantic) 2019 Local Plan 6
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115KV
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Met-Ed Transmission Zone
Need Number: ME-2018-006

Selected Solution:
Replace terminal equipment at Windsor and Yorkana 115 kV

Yorkana
Windsor 115 kV Substation — Terminal equipment to be replaced includes: oS R Prospect
s1763. 1) Cross Roads Windsor
= Line relaying, line drops, CCVT, line trap, line tuner, arresters, breaker, and &
breaker disconnect switches
Yorkana 115 kV Substation — Terminal equipment to be replaced includes: 5132k Tswew e

(s1763.2)

= Line relaying, CCVT, line trap, line tuner, arresters, breaker, and breaker
disconnect switch

Legend
Transmission Line Ratings: 500 kY
= Windsor— Yorkana 115 kV Line 230 kv
= Before Proposed Solution: 232 MVASN /277 MVA SE 138 kv
= After Proposed Solution: 232 MVA SN / 282 MVA SE 115k
69 kv
. . 46 kv
Estimated Project Cost: $10.0 M ow

Projected IS Date: 6/1/2020
Status: Conceptual

Supplemental Project Number: s1763.1,51763.2
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Met-Ed Transmission Zone

28 '\_\ Y-y
C'v s
| 4 g

Need Number: ME-2018-007 \)
Process Stage: Local plan

Need Presented : 9/21/2018
Solution Presented: 10/29/2018

vﬁ?ﬂ{i
SmitNeto vk S
reet | revilie

Project Driver(s): Cariisle Pike

Equipment Material Condition, Performance and Risk

Specific Assumption Reference(s)

/ "ogMtRose g
“0~0-Springwot
Upgrade Relay Schemes

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

Substation/Line Equipment Limits
»  Consider upgrading transmission line equipment (switches, conductor, splices, etc.) as 'i N\ /
well as terminal and protection equipment to meet or exceed the transmission line : 7
conductor rating. : - iniow 2% J
Substat:)gn:v Transml::l:\;\ Lines Johnson (

Problem Statement MKV 15KV
*  Relays on Hunterstown — Jackson 230 kV line evaluated by Transmission Planning and . 120k

Protection and determined to be obsolete and/or degraded condition. it ] \/\,\/
161 KV

230 kV
345 kV

« Transmission line rating limited by terminal equipment. Existing normal line rating is . e
678 MVA. Conductor normal rating is 709 MVA. 765 KV 500 KV

Subs Identified 765 kV 0 3.5 7 14 Miles
JER S T e

230 KV

Taneytown

C%y; ght:©.2014 Esri
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Met-Ed Transmission Zone

Need Number: ME-2018-007

Selected Solution:
Replace terminal equipment at Hunterstown and Jackson 230 kV

Hunterstown 230 kV Substation — Terminal equipment to be replaced Humersonn Pt

includes: AR ~
® Line relaying, CCVT, coax, and line tuner (s1764.1)
Jackson 230 kV Substation — Terminal equipment to be replaced includes:

® Line relaying, line drops, CCVT, coax, and line tuner (s1764.2) s v T yonena

Transmission Line Ratings: Lo
= Hunterstown—Jackson 230kV Line 500 kv
= Before Selected Solution: 678 MVA SN / 797 MVA SE 230k
= After Selected Solution: 709 MVA SN / 870 MVA SE ii“k:
69 kv
Estimated Project Cost: $0.8M A6 kv
Projected IS Date: 12/31/2019 New

Status: Conceptual
Supplemental Project Number: s1764.1,51764.2
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Need Number: ME-2018-008
Process Stage: Local Plan
Need Presented : 9/21/2018
Solution Presented: 10/29/2018

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, etfc.)
as well as terminal and protection equipmentto meet or exceed the fransmission line
conductor rating.

Problem Statement
Relays on Tolna — Windsor 115 kV line evaluated and determined to be obsolete
and/or degraded condition.

Transmission line rating limited by terminal equipment.

Tolna — Cross Roads 115 kV Line — Existing emergency line rating is 277 MVA.
Conductor emergency rating is 282 MVA.

First Energy (Mid-Atlantic) 2019 Local Plan

Met-Ed Transmission Zone
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shith Jeth Pleasurevil itefor ' :

Smith StreetL

Tﬂfﬁo—"wﬂﬁm K |
Jackson o
ks E. Bak Violet Hill Queen Street:

Hamiltori Balr

Menges Mills A PH- Glatfelter
DA Wlndsor
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. Hill Face*Rock MUddy Run
Johnson Controls
folna Peach Bottom Tap . P ach Bottommm—

Tolna

Legend

Substations Transmission Lines
69 kV 69 kV
15KV 115 kV
120 kV
138 KV
161 kV
230 kv

U5 kY
500 kv s

120 kV
138 kV
161 kV
230 kV

765 kV 500 kv
Subs Identified 765 kV
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Need Number: ME-2018-008

Selected Solution:
Replace terminal equipment at Tolna and Windsor 115 kV
Tolna 115 kV Substation — Terminal equipment to be replaced includes:

= Line relaying, line drops, CCVT, line trap, line tuner, and arresters
(s1765.1)

Windsor 115 kV Substation — Terminal equipment to be replaced includes:
® Line relaying, CCVT, line trap, line tuner, and arresters (s1765.2)

Transmission Line Ratings:

» Tolna—Cross Roads 115 kV Line
= Before Selected Solution: 232 MVASN /277 MVA SE
= After Selected Solution: 232 MVA SN / 282 MVA SE

Estimated Project Cost: SO.7M

Projected IS Date: 12/31/2019

Status: Conceptual

Supplemental Project Number: s1765.1,51765.2

First Energy (Mid-Atlantic) 2019 Local Plan 11

Met-Ed Transmission Zone

Tolna Generation

Tolna Cross Roads Windsor Yorkana

e oo

A YA 2a2a¥asss)

115-132 kv 115-13.2 kv

Hill

Legend

500 kv

230 kv

138 kv

115kv

69 kv

46 kv

New




Met-Ed Transmission Zone

Need Number: ME-2018-009
Process Stage: Local Plan
Need Presented : 9/21/2018
Solution Presented: 10/29/2018

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

P.P.G.I: \pilsburg o~

Mountain <
O"—"QP.GA.

Specific Assumption Reference(s) ) g

Upgrade Relay Schemes

Upgrade relay schemes that have historically high percentage of misoperation. / / M E
Substation/Line Equipment Limits Fels Carlisle Pike Gardnérs

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

line conductor rating. Legerd Texas-Eastern
Substations Transmission Lines O/ ; _jj—ad( 0

. 69 KV 69 kV Hamllton
Problem Statement T 15KV :
Relays on Mountain - P.P.G.I. 115 kV line evaluated and determined to be 120k 120V Sy Hunterstoun 7
obsolete and/or degraded condition. s 138 kY Lincolr 2 Oxford

o 230KV 161 Chipatind Noﬂh\@% T,

. . . . . . T . . A 230 kV. : i Hill
Transmission line rating limited by terminal equipment. Existing normal line rating il 4 .
) . . 500KV 345 kv Fairview
is 159 MVA. Conductor normal rating is 184 MVA. i S
: Gerrieawn

Subs |dentified 765 kV

J 1 1 1 I 1 I 1 | v 4
\ Copyright:© 2014 Esri
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Need Number: ME-2018-009

Selected Solution:

Replace terminal equipment at Mountain and PPGI 115 kV
Mountain 115 kV Substation — Terminal equipment to be replaced
includes:

® Line relaying, line drops, CCVT, line trap, line tuner, arresters and
breaker disconnect switch (s1766.1)

PPGI 115 kV Substation — Terminal equipment to be replaced includes:

= Line relaying, CCVT, line trap, line tuner, arresters, and breaker
disconnect switch (s1766.2)

Transmission Line Ratings:

= Mountain— PPGI 115 kV Line
= Before Selected Solution: 159 MVASN /211 MVA SE
= After Selected Solution: 184 MVA SN / 223 MVA SE

Estimated Project Cost: $S0.6M

Projected IS Date: 12/31/2019

Status: Conceptual

Supplemental Project Number: s1766.1,51766.2

First Energy (Mid-Atlantic) 2019 Local Plan
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Need Number: ME-2018-010
Process Stage: Local Plan
Need Presented : 9/21/2018
Solution Presented: 10/29/2018

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, efc.) as
well as terminal and protection equipmentto meet or exceed the transmission line
conductor rating.

Problem Statement
Relays on Jackson — Yorkana 230 kV line evaluated and determined to be obsolete
and/or degraded condition.

Transmission line rating limited by terminal equipment. Existing normal line rating is
650 MVA. Conductor normalrating is 709 MVA.

First Energy (Mid-Atlantic) 2019 Local Plan

Met-Ed Transmission Zone
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Need Number: ME-2018-010

Selected Solution:
Replace terminal equipment at Jackson and Yorkana 230 kV

Jackson 230 kV Substation — Terminal equipment to be replaced includes:

® Line relaying, line drops, CCVT, line trap, and line tuner (s1767.1)

Yorkana 230 kV Substation — Terminal equipment to be replaced includes:

® Line relaying, line drops, CCVT, line trap, and line tuner (s1767.2)

Transmission Line Ratings:

= Jackson—Yorkana 230kV Line
= Before Selected Solution: 650 MVASN / 817 MVA SE
= After Selected Solution: 709 MVA SN / 869 MVA SE

Estimated Project Cost: $S0.6M

Projected IS Date: 12/31/2019

Status: Conceptual

Supplemental Project Number: s1767.1,51767.2

First Energy (Mid-Atlantic) 2019 Local Plan
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Need Number: ME-2018-011
Process Stage: Local Plan
Need Presented : 9/21/2018
Solution Presented: 10/29/2018

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

Problem Statement

Relays on Middletown Junction — Smith Street (978) 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.

» Raintree — Smith Street (978) 115 kV Line — Existing normal line rating is 103
MVA. Conductor normalrating is 129 MVA.

First Energy (Mid-Atlantic) 2019 Local Plan
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Need Number: ME-2018-011

Selected Solution:

Replace terminal equipment at Middletown Junction and Smith Street (978) 115
kv

Middletown Junction 115 kV Substation — Terminal equipment to be replaced
includes:

= Line relaying, CCVT, line trap and line tuner (s1768.1)
Smith Street 115 kV Substation — Terminal equipment to be replaced includes:

= Line relaying, line drops, CCVT, line trap, line tuner, breaker and breaker
disconnect switches (s1768.2)

Transmission Line Ratings:

= Raintree —Smith Street (978) 115 kV Line
= Before Selected Solution: 103 MVASN /129 MVA SE
= After Selected Solution: 129 MVA SN / 156 MVA SE

Estimated Project Cost: $1.1M

Projected IS Date: 12/31/2019

Status: Conceptual

Supplemental Project Number: s1768.1,51768.2

First Energy (Mid-Atlantic) 2019 Local Plan 17
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Met-Ed Transmission Zone M-3 Process
Pleasureville — Harley Davidson — York Incinerator 115 kV Line Rehab

Need Number: ME-2018-003

Legend

Process State: Submission of Supplemental Projectforinclusioninthe Local Plan ' T""S""::i:\;'”"es

7/26/2019 15 KV

Previously Presented: 120 kv

Need Meeting 9/21/2018 :::: s 7

Solution Meeting 11/28/2018

230 kV

Project Driver: 2 oK Rhintree

. . oy e . 500 kV
Equipment Material Condition, Performance and Risk A
Subs Identified 765 kV

Specific Assumption Reference: Srhith Jot.

Substation/Line Equipment Limits

=  Considerupgrading transmission line equipment (switches, conductor, splices, etc.)
as well as terminal and protection equipmentto meetor exceed the transmission
line conductor rating.

Pleasureville

Glades

York [nc.

o~ A West Hellam
Harley-Davidson

HarIey-E:gvidson-

Problem Statement: Py
Smith §tieet
o0

Maintenance/rehab work will be performed on the Pleasureville-Harley Davidson-York
Solid Waste 115 kV line. | Sjocetetes?
“West Gate

Transmission line rating limited by terminal equipment. /W'{ '

=  Pleasureville —Harley Davidson 115 kV line: Existingemergency line ratingis 263 X
MVA. Existing conductor emergency rating is 430 MVA. Joksaf Y E- Baker

=  Harley Davidson—York Inc. 115 kV line: Existingemergency rating is 263 MVA.

Existing conductor emergency rating is 282 MVA.

e 9,
O 4
OAX

Springwood
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Need Number: ME-2018-003

Process State: Submission of Supplemental Projectforinclusioninthe Local Plan 7/26/2019
Selected Solution:

Pleasureville —Harley Davidson — York Incinerator 115 kV Line Rehab (s1811.1)
Pleasureville 115 kV Substation — Terminal equipment to be replaced includes:

= Linerelaying, line trap, CCVT, line tuner, coax, substation conductor, and breaker disconnect switches
(s1811.2)

York Incinerator 115 kV Substation— Terminal equipmentto be replaced includes:

= Linerelaying, line trap, CCVT, line tuner, coax, substation conductor, circuit breaker, and disconnect
switches (s1811.3)

Transmission Line Ratings:

Pleasureville —Harley Davidson 115 kV Line

= Before Proposed Solution:221/263 MVA (SN/SE)
= AfterProposed Solution:297/376 MVA (SN/SE)
Harley Davidson— York Incinerator 115 kV Line

= Before Proposed Solution:221/263 MVA (SN/SE)
= AfterProposed Solution:232/282 MVA (SN/SE)
Estimated Cost: $3.9 M

Projected In-Service: 12/22/2021

Supplemental Project ID: s1811.1, s1811.2, :s1811,.3
Project Status: Conceptual

Model: 2018 Series 2023 Summer RTEP 50/50

First Energy (Mid-Atlantic) 2019 Local Plan 19

Met-Ed Transmission Zone M-3 Process
Pleasureville — Harley Davidson — York Incinerator 115 kV Line Rehab
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Met-Ed Transmission Zone M-3 Process
Pleasureville — Mt. Rose — Violet Hill 115 kV Line Rehab & Misoperation Relay Replacement

Need Number: ME-2018-004 & ME-2018-012 , Modhias o 3 \ Armstrong-Mariettaa-_/,..,-anm
Process State: Submission of Supplemental Project forinclusioninthe Local Plan _ S ESAT, FGET Marietta
7/26/2019 i \!7at. Trct

Previously Presented: . M5 kv

Need Meeting 9/21/2018 deOkY

Solution Meeting 11/28/2018 ::::/’

Project Driver: 230 kv

Equipment Material Condition, Performance and Risk ; 345 kv mith Jet. Pleasureville Whiteford

SpecificAssumption Reference: el [ Glades

Subs Identified 765 kV

Upgrade Relay Schemes
=  Upgrade relay schemes that have historically high percentage of misoperation.
Substation/Line Equipment Limits

=  Considerupgrading transmission line equipment (switches, conductor, splices, etc.)
as well as terminal and protection equipmentto meetor exceed the transmission
line conductor rating.

Problem Statement:

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

Relays on Pleasureville —Violet Hill 115 kV line evaluated and determined to be obsolete
and/or degraded condition. 204 MVA.

Transmission line rating limited by terminal equipment.

= Pleasureville—Mt. Rose 115 kV line: Existingemergency line rating is the existing
conductor emergency rating.

=  Mt. Rose — VioletHill 115 kV line: Existingemergency line rating is 204/266 MVA
(SN/SE). Existing conductor rating is 232/282 MVA (SN/SE).

X WeSthate :

Taxville KB
J E. Baker )
ckson

XXX
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Met-Ed Transmission Zone M-3 Process

Pleasureville — Mt. Rose — Violet Hill 115 kV Line Rehab & Misoperation Relay Replacement

Need Number: ME-2018-004 & ME-2018-012

Process State: Submission of Supplemental Project for inclusionin the
Local Plan7/26/2019

Selected Solution:

Pleasureville — Mt. Rose — Violet Hill 115 kV line rehab & replace relays
prone to misoperation (s1812)

Violet Hill 115 kV Substation — Terminal equipment to be replaced
includes:

= Linerelaying, line drops, CCVT, wave trap, line tuner, arresters, and
breaker disconnect switches

Transmission Line Ratings:

Mt. Rose — Violet Hill 115 kV Line

= Before Proposed Solution: 204/266 MVA (SN/SE)
= After Proposed Solution: 232/282 MVA (SN/SE)
Estimated Cost: SO.9M

Projected In-Service: 12/31/2019

Supplemental Project ID: s1812

Project Status: Conceptual

Model: 2018 Series 2023 Summer RTEP 50/50

First Energy (Mid-Atlantic) 2019 Local Plan 21
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Met-Ed Transmission Zone M-3 Process
Smith Street — Westgate— York Solid Waste 115 kV Line Rebuild

Need Number: ME-2018-005 w Ay 7 o / / M"e§/ Mot !
Process State: Submission of Supplemental Project forinclusioninthe Local Plan 7/26/2019 : & St / 'QE,33
Sat. Tract.

Transmission Lines

Previously Presented: h ff::v Zions View
Need Meeting 9/21/2018 s
Solution Meeting 11/28/2018 138 kV

. . 161 KV
Project Driver:

Equipment Material Condition, Performance and Risk

230 kV
345 kv
500 kV

Whiteford

Plgasureville

Specific Assumption Reference: Glades

Line Condition Rebuild/Replacement

= Equipmentcharacteristics are near or beyond existing service life or contain components
that are obsolete.

Reconductor/Rebuild Transmission Lines

® Transmissionlineswith high loading while factoringin its overall condition assessment.

Substation/Line Equipment Limits

= Considerupgrading transmission line equipment (switches, conductor, splices, etc.) as
well as terminal and protection equipmentto meet or exceed the transmissionline
conductor rating.

Subs Identified 765 kV

~ Smith Street 2

West Gat’\éA .Wé%ate. ;
Taxviller—’w .0

son-ﬂ'E' Baker

Problem Statement:

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

life.

Transmission line rating limited by terminal equipment.

=  Smith Street— Smith Street Tap 115 kV line: Existingemergencyline ratingis 152 MVA.
Existing conductor emergency rating is 223 MVA.

=  Westgate — Smith Street Tap 115 kV line: Existingemergency line ratingis 263 MVA.
Existing conductor emergency rating is 282 MVA.

=  York Inc. —Smith Street Tap115 kV line: Existingemergencyline rating is the existing
conductor emergency rating.

Springwood
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Need Number: ME-2018-005
Process State: Submission of Supplemental Project forinclusioninthe Local Plan 7/26/2019

Selected Solution:

Smith Street— Smith StreetTap115 kV Line Rebuild (s1813.1)

= Rebuildapproximately 1.3 miles of wood pole construction (51813.2)

Smith Street Tap — York Incinerator 115 kV Line Rebuild

= Rebuild/reconductorapproximately 2 miles of wood pole construction (s1813.3)
Smith Street 115 kV Substation — Terminal equipmentto be replacedincludes:

= Linerelaying, substation conductor, CCVT, circuit breakerand breakerdisconnects (s1813.4)
Westgate 115 kV Substation — Terminal equipmentto be replacedincludes:

= Substation conductor (s1813.5)

York Incinerator 115 kV Substation — Terminal equipmentto be replaced includes:
= Substation conductor (s1813.6)

Transmission Line Ratings:

Smith Street— Smith Street Tap 115 kV Line

= Before Proposed Solution: 118/152 MVA (SN/SE)

= AfterProposed Solution: 184/223 MVA (SN/SE)

Westgate — Smith Street Tap 115 kV Line

= Before Proposed Solution: 221/263 MVA (SN/SE)

= AfterProposed Solution: 232/282 MVA (SN/SE)

York Incinerator— Smith Street Tap 115 kV Line

= Before Proposed Solution: 184/223 MVA (SN/SE)

= AfterProposed Solution:232/282 MVA (SN/SE)

Estimated Cost: $6.4 M

Projected In-Service: 12/31/2019

Supplemental Project ID: s1813.1, s1813.2, s1813.3, s1813.4, s1813.4, s1813.5, s1813.6
Project Status: Conceptual

Model: 2018 Series 2023 Summer RTEP 50/50

First Energy (Mid-Atlantic) 2019 Local Plan 23

Met-Ed Transmission Zone M-3 Process

Smith Street — Westgate— York Solid Waste 115 kV Line Rebuild

York Incinerator

Westgate

Smith
Street

500 kv

345 kv

138 kv

115kv

69 kv

46 kv

34.5kv

23 kv

New




Met-Ed Transmission Zone M-3 Process
Middletown Junction #3 230-69 kV Transformer Replacement

1) 4 0 1 2 4 Miles
Need Number: ME-2018-013 ey B v, MO Legend

Amp Park No. 2 Substations Transmission Lin
Hummelstown Tap e B9KV 69 kV

15 kv 115 kv
120 KV

Process State: Submission of Supplemental Project for inclusion in Nb -
the Local Plan 7/26/2019 Be & 120 kv

Previously Presented: il (WillowDn . o
Need Meeting 10/29/2018 / ' 5

Solution Meeting 11/28/2018 ,

Project Driver: Middleton

Ebenezer

230 kV

500 KV 345 kV

WidigBtoiyd 765 KV 500 kv

Subs Identified 765 kV

Equipment Material Condition, Performance and Risk

Specific Assumption Reference:
A Middletown Jetn.

Substation Condition Rebuild/Replacement )
fThree Mile Island

Elizabethtown
o =Ty

System Performance Projects — Substation/Line Equipment Limits ‘ \ Ema‘}/E. Elizabethtown
MM Mars™
Problem Statement: ‘ |
Middletown Junction #3 230-69 kV: | P o/ L g
. Cly Colllns /
* Transformeris 55 years old L Y i izaar—

= There have been 44 maintenance orders since 2003

oNewberry
\ /l Brnner Island

= Multiple oil leaks in load tap changer

Armstron

=  Combustible gasses found in load tap changer oil

Cop&r, ght: )\\@Ji
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Met-Ed Transmission Zone M-3 Process

Need Number: ME-2018-013 Middletown Junction #3 230-69 kV Transformer Replacement

Process State: Submission of Supplemental Project for
inclusioninthe Local Plan7/26/2019

Selected Solution:

Middletown Junction #3 230-69 kV transformer replacement
(s1814)

Middletown Junction Substation—Equipment to be replaced
includes:

= 230-69 kV 100/134/168 MVA Transformer, grounding

transformer, circuit breaker, breaker drops, bus conductor Middletown Junction

. \AAA 230-69 kV
Transformer Ratings: ~Y

Middletown Junction 230-69 kV Transformer No.3
500 kv ——
= Before Proposed Solution:88/106 MVA (SN/SE) o

= After Proposed Solution (anticipated): 211/232 MVA 230 kv
(SN/SE) 138 kv

115 kv
Estimated Cost: $2.6M
Projected In-Service: 12/31/2019
Supplemental Project ID: s1814

69 kv

46 kv

34.5kv

23 kv

Project Status: Conceptual
Model: 2018 Series 2023 Summer RTEP 50/50

New
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Met-Ed Transmission Zone M-3 Process
West Lebanon — Broad Street 69 kV Misoperation Relay Replacement

Need Number: ME-2018-014 — s s e
Process State: Submission of Supplemental Project for inclusion in - e o e s ol i
the Local Plan 7/26/2019 . "
Previously Presented: 120k

138 kV

Need Meeting 10/29/2018 : e
Solution Meeting 11/28/2018 ; /
Project Driver: = o ,

Equipment Material Condition, Performance and Risk #+ e
Specific Assumption Reference:

Substation Condition Rebuild/Replacement — Station system
protection and controls — Electromechanical relays

System Performance Projects — Substation/Line Equipment Limits
Upgrade Relay Schemes
Problem Statement: L

Relays on Broad Street — West Lebanon 69 kV line evaluated and “hZe’s')?Xif Hershey
determined to be obsolete and/or degraded condition. %_?Swatara
Transmission line rating limited by terminal equipment. Existing & fshey Medical Céter
line rating is 71/91 MVA (SN/SE). Existing conductor rating is

111/134 MVA (SN/SE).

(substation conductor and disconnect switches)

yers

\

AES.Ironwood

/o S AN @

z ~ - SurSouth Lebanon
West Lebanon Y

Alcoa ME
L)

Campbelltown

llow Drive
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Met-Ed Transmission Zone M-3 Process
West Lebanon — Broad Street 69 kV Misoperation Relay Replacement

Need Number: ME-2018-014 West Lebanon Broad Street

Process State: Submission of Supplemental Project for inclusionin the Local Plan
7/26/2019

Selected Solution:

West Lebanon—Broad Street 69 kV replace relays prone to misoperation (s1815.1)

West Lebanon 69 kV Substation — Terminal equipment to be replaced includes:

= Linerelaying, line drops, arresters, a circuit breaker, and disconnect switches (s1815.2)
Broad Street 69 kV Substation — Terminal equipment to be replaced includes:

» Linerelaying, line drops, arresters, a circuit breaker, and disconnect switches (s1815.3)
Transmission Line Ratings:

West Lebanon—Broad Street 69 kV Line

= Before Proposed Solution: 71/91 MVA (SN/SE) S00K
= After Proposed Solution: 111/134 MVA (SN/SE) 345KV
230 kv
Estimated Cost: S0.7 M o,
Projected In-Service: 12/31/2019 115 kv
Supplemental Project ID: s1815.1,51815.2, s1815.3 o
46 kv
Project Status: Conceptual 34.5 kY
Model: 2018 Series 2023 Summer RTEP 50/50 23 kv
New
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Met-Ed Transmission Zone M-3 Process
Hokes, Jackson, and Smith Street 69 kV Misoperation Relay Replacement

/ WoukNar Armstrong-Marie@
ES3
y Cat™Tract.

Need Number: ME-2018-015

Legend o G o O 1

Process State: Submission of Supplemental Project forinclusionin the Local - Transmission Lines
Plan 7/26/2019 ; o

Zions View
115 kV U
Previously Presented: 120 kv
. 138 kV

Need. Meetlng-lo/ 29/2018 . i e,
Solution Meeting 11/28/2018 ; 230 kv

. . 5 345 kv i ‘
Project Driver: o oo iev it West Hel
Equipment Material Condition, Performance and Risk Subs Identified 765k SareYeNICeon 3

~ Smith Street Yt syeét

Specific Assumption Reference:

Substation Condition Rebuild/Replacement — Station system protection and
controls — Electromechanical relays

System Performance Projects — Substation/Line Equipment Limits

Upgrade Relay Schemes

Problem Statement: =
Relays on Hokes —Smith St, Hokes — Lehigh Cement, & Hokes — Jackson 69
kV lines evaluated and determined to be obsolete and/or degraded
condition.
Transmission line rating limited by terminal equipment.
» Hokes—Jackson 69 kV line: Existing line rating is 51/56 MVA (SN/SE).
Existing conductor ratingis 53/56 MVA (SN/SE).
(substation conductor)

~ 7% Mt Rose

"z

rth"Hanover

Unnnar

0
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Met-Ed Transmission Zone M-3 Process
Hokes, Jackson, and Smith Street 69 kV Misoperation Relay Replacement

Need Number: ME-2018-015
Process State: Submission of Supplemental Project forinclusionin the Local Plan 7/26/2019

Smith St.

Selected Solution:

Hokes, Jackson, and Smith Street 69 kV Substations - replace relays prone to misoperation
(s1816.1)

At Hokes Substation:

Smith St Line Terminal — Terminal equipment to be replaced includes:

= Circuit breaker and disconnect switches (s1816.2)

Jackson Line Terminal — Terminal equipment to be replaced includes:

= Circuit breaker, disconnect switches, and substation conductor (s1816.3)

Lehigh Cement Terminal — Terminal equipment to be replaced includes:

» Circuit breakerand disconnect switches (s1816.4)

At Jackson Substation:
Hokes Terminal — Terminal equipment to be replaced includes: g

= Substation conductor (s1816.5) P00kY

Transmission Line Ratings: ekl

Hokes—Jackson 69 kV Line e Jackson Hokes
= Before Proposed Solution: 51/56 MVA (SN/SE) 138

= After Proposed Solution: 53/56 MVA (SN/SE) oW

Estimated Cost: S1.6M jzz

Projected In-Service: 12/31/2019 3.5 RV

Supplemental Project ID: s1816.1,51816.2,51816.3,51816.4,51816.5 23KV

Model: 2018 Series 2023 Summer RTEP 50/50 New
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Met-Ed Transmission Zone M-3 Process
Hunterstown — North Hanover 115 kV Misoperation Relay Replacement

Need Number: ME-2018-016

Process State: Submission of Supplemental Project for inclusionin the

5 9 Miles
Legend ' ' ' ' 0 ' |

Transmission Lines

Local Plan 7/26/2019 ; -
Previously Presented: e :
Need Meeting 10/29/2018 _ 161KV
Solution Meeting 11/28/2018 e

P it Jackson
Project Driver: : i o :
Equipment Material Condition, Performance and Risk Hanilto :
Specific Assumption Reference: Y
. . . . 4 Menges Mills PH. Glatf
Substation Condition Rebuild/Replacement —Station system /
Hunte rstowniee™ Dy

protection and controls —Electromechanical relays Orrtanria Licoln

System Performance Projects — Substation/Line Equipment Limits '
GettySbiug IttS Run

Upgrade Relay Schemes g

Problem Statement:

Relays on Hunterstown — North Hanover 115 kV line evaluated and
determined to be obsolete and/or degraded condition.
Transmission line ratinglimited by terminal equipment. Existingline

ratingis 232/277 MVA (SN/SE). Existingconductorratingis232/282 3 = \/\‘E
Go

MVA (SN/SE). (line trap)
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Met-Ed Transmission Zone M-3 Process
Hunterstown — North Hanover 115 kV Misoperation Relay Replacement

Need Number: ME-2018-016

Process State: Submission of Supplemental Project for inclusionin the Local Plan
7/26/2019

Selected Solution:

Hunterstown—North Hanover 115 kV replace relays prone to misoperation (s1817.1)
Hunterstown 115 kV Substation — Terminal equipment to be replaced includes:

= Linerelaying, line trap, line tuner, arresters, and disconnect switches (s1817.2)
North Hanover 115 kV Substation —Terminal equipment to be replaced includes:

» Linerelaying, CCVT, line trap, line tuner, arresters, and disconnect switches (s1817.3)
Transmission Line Ratings:

Hunterstown— North Hanover 115 kV Line

North Hanover
Hunterstown Oxford

= Before Proposed Solution: 232/277 MVA (SN/SE) S00K
= After Proposed Solution: 232/282 MVA (SN/SE) 345k
230 kv
Estimated Cost: SO.8M o,
Projected In-Service: 12/31/2019 115 kv
Supplemental Project ID: s1817.1,51817.2,51817.3 Ll
46 KV
Project Status: Conceptual 34.5 Y
Model: 2018 Series 2023 Summer RTEP 50/50 23 kv
New
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Met-Ed Transmission Zone M-3 Process

Jackson — Westgate 115 kV Misoperation Relay Replacement

Need Number: ME-2018-017
Process State: Submission of Supplemental Projectforinclusioninthe Local Plan 7/26/2019

Previously Presented:
Need Meeting 10/29/2018
Solution Meeting 11/28/2018

Project Driver:
Equipment Material Condition, Performance and Risk

Specific Assumption Reference:

Substation Condition Rebuild/Replacement —Station system protection and controls —
Electromechanical relays

System Performance Projects — Substation/Line Equipment Limits

Upgrade Relay Schemes

Problem Statement:

Relays on Jackson — Westgate 115 kV line evaluated and determined to be obsolete and/or

degraded condition.

= Jackson - JE Baker 115 kV line: Existingline rating is 274/344 MVA (SN/SE). Existing
conductor rating is 373/430 MVA (SN/SE). (substation conductor and disconnect switches)

= JE Baker - Taxville 115 kV line: Existingline ratingis 274/344 MVA (SN/SE). Existing
conductor rating is 373/430 MVA (SN/SE). (substation conductor and disconnect switch)

= Taxville - Westgate 115 kV line: Existingline ratingis 232/277 MVA (SN/SE). Existing
conductor rating is 232/282 MVA (SN/SE). (line trap)

First Energy (Mid-Atlantic) 2019 Local Plan

6 Miles
Legend Lo o d™ I Al aslee N

Transmission Lines
69 kV

/ Mount’ Wolf

ES3

115 kV

Cat.“Tract.

N

120 kV
138 kV
161 kV
230 kV
345 kv
500 kV
765 kV

Subs Identified

VRS E
West Gate

7 -Mt'Rose
O KA RS TRRS, ‘
| Tanile _ (o West Gate /.
Jackson 7= 5%5"~ Taxville /2 S
Jacksoh | Hokes o < Queen Street
J.E..Baker Violet il 6.5 ringuo

P.H. Glatfelter

Co
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Need Number: ME-2018-017

Process State: Submission of Supplemental Project forinclusioninthe Local Plan 7/26/2019

Selected Solution:

Jackson — Westgate 115 kV replace relays prone to misoperation (s1818.1)
Jackson — Taxville 115 kV Line section equipmentto be replacedincludes:

= Linedisconnect switches (JE Baker Tap) (s1818.2)

Jackson 115 kV Substation— Terminal equipmentto be replaced includes:

= Linerelaying, linedrops, CCVT, line trap, line tuner, coax, substation conductor, and breakerdisconnect switches ($1818.3)
Westgate 115 kV Substation— Terminal equipmentto be replacedincludes:

= Linerelaying, CCVT, linetrap, line tuner, and arresters (s1818.4)

Transmission Line Ratings:

Jackson — JE Baker 115 kV Line

= Before Proposed Solution: 274/344 MVA (SN/SE)
= AfterProposed Solution:373/430 MVA (SN/SE)
JE Baker — Taxville 115 kV Line

= Before Proposed Solution: 274/344 MVA (SN/SE)
= AfterProposed Solution:365/430 MVA (SN/SE)
Taxville—Westgate 115 kV Line

= Before Proposed Solution: 232/277 MVA (SN/SE)
= AfterProposed Solution:232/282 MVA (SN/SE)

Estimated Cost: $1.1M
Projected In-Service: 12/31/2019

Supplemental Project ID: s1818.1, s1818.2, s1818.3, s1818.4

Project Status: Conceptual
Model: 2018 Series 2023 Summer RTEP 50/50

First Energy (Mid-Atlantic) 2019 Local Plan

Met-Ed Transmission Zone M-3 Process

Jackson — Westgate 115 kV Misoperation Relay Replacement

500 kv

345 kv

138 kv

115 kv

69 kv

46 kv

34.5kv

23 kv

New

Jackson Taxville Westgate

JE Baker



Met-Ed Transmission Zone M-3 Process

Gardners — Hunterstown 115 kV Misoperation Relay Replacement
Need Number: ME-2018-018

. . . . . . 0 235 5 10 Miles
Process State: Submission of Supplemental Project for inclusion in . i ST R o AL \

S Dillsburg
Transmission Lines e

the Local Plan 7/26/2019 b e Mountain
Previously Presented: 120k

Need Meeting 10/29/2018 : e

Solution Meeting 11/28/2018 : o o A

Project Driver: 500 kv
. . o, . . Subs ldentified 765 kV
Equipment Material Condition, Performance and Risk

Specific Assumption Reference:
Substation Condition Rebuild/Replacement —Station system

protection and controls —Electromechanical relays Ham"f°"

System Performance Projects — Substation/Line Equipment Limits 4

Upgrade Relay Schemes /Hunterstown 7 Men
Problem Statement: o Lged "

Relays on Hunterstown — Gardners 115 kV line evaluated and i, Straban North.Hanovér
determined to be obsolete and/or degraded condition. G:ttsRun
Transmission line rating limited by terminal equipment. Existingline Fa'w'ew ,

ratingis 163/185 MVA (SN/SE). Existingconductorratingis232/282 Gem,antown E
MVA (SN/SE). (line trap, breaker, CTs, relay, and substation Cof

conductor)
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Need Number: ME-2018-018

Process State: Submission of Supplemental Project for inclusioninthe Local Plan
7/26/2019

Selected Solution:

Gardners —Hunterstown 115 kV replace relays prone to misoperation (s1819.1)

Gardners 115 kV Substation — Terminal equipment to be replaced includes:

= Linerelaying, CCVT, line trap, line tuner, coax, arresters, substation conductor, circuit
breaker and disconnect switches (s1819.2)

Hunterstown 115 kV Substation— Terminal equipment to be replaced includes:

» Linerelaying, CCVT, line trap, line tuner, coax, and arresters (s1819.3)

Transmission Line Ratings:

Gardners — Texas Eastern Tap 115 kV Line

= Before Proposed Solution: 163/185 MVA (SN/SE)
= After Proposed Solution: 232/282 MVA (SN/SE)

Estimated Cost: $2.6 M

Projected In-Service: 12/31/2019

Supplemental Project ID: s1819.1,51819.2,51819.3
Project Status: Conceptual

Model: 2018 Series 2023 Summer RTEP 50/50

First Energy (Mid-Atlantic) 2019 Local Plan 35

Met-Ed Transmission Zone M-3 Process
Gardners — Hunterstown 115 kV Misoperation Relay Replacement

Gardners

> Texas Eastern

Hunterstown

500 kv

345 kv

230 kv

138 kv

115kv

69 kv

46 kv

34.5kv

23 kv

New




Need Number: PN-2018-001
Process Stage: Local Plan
Need Presented: 9/21/2018
Solution Presented: 10/29/2018

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, efc.) 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 Dubois-Harvey Run-Whetstone 115
KV line.

Transmission line rating limited by terminal equipment.

Dubois — Harvey Run 115 kV line: Existing emergency line rating is 179 MVA. Existing
conductor emergency rating is 245 MVA.

Harvey Run — Whetstone 115 kV line: Existing emergency line rating is 172 MVA.
Existing conductor emergency rating is 245 MVA.

First Energy (Mid-Atlantic) 2019 Local Plan
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Need Number: PN-2018-001

Selected Solution:

Rehab Dubois —Harvey Run — Whetstone 115 kV

Rehab approximately 14.25 miles of wood pole construction (s1769.1)
Dubois 115 kV Substation — Terminal equipment to be replaced includes:

= Linerelaying, line trap, substation conductor, line tuner, CCVT, circuit breakerand breaker
disconnects (s1769.2)

Harvey Run 115 kV Substation — Terminal equipment to be replaced includes:
= Substation conductor, disconnect switches and CVTs (s1769.3)
Whetstone 115 kV Substation — Terminal equipment to be replaced includes:

= Line relaying, line trap, substation conductor, line tuner, CCVT, circuit breakerand breaker
disconnects (s1769.4)

Transmission Line Ratings:
= Dubois — Harvey Run 115 kV Line
= Before Selected Solution: 164 MVA SN / 179 MVA SE
= AfterSelected Solution: 202 MVA SN / 245 MVA SE
= Harvey Run — Whetstone 115 kV Line
= Before Selected Solution: 137 MVA SN / 172 MVA SE
= AfterSelected Solution: 202 MVA SN / 245 MVA SE

Estimated Project Cost: $5.3M
Projected IS Date: 12/31/2021

Status: Conceptual
Supplemental Project Number: s1769.1, s1769.2, s1769.3, s1769.4

First Energy (Mid-Atlantic) 2019 Local Plan
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Need Number: PN-2018-002
Process Stage: Local Plan
Need Presented: 9/21/2018
Solution Presented: 10/29/2018

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 equipmentto meetor 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.

First Energy (Mid-Atlantic) 2019 Local Plan
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Penelec Transmission Zone

Need Number: PN-2018-002

Selected Solution:

Rebuild Penn Mar — High Point — Rockwood 115 kV Line

= Rebuild/reconductorapproximately 14.8 miles of wood pole construction (s1770.1)
Rockwood 115 kV Substation

Penn Mar High Point Rockwood
= Adjust CT ratios and replace substation conductor and breaker disconnect (s1770.2) Somerset
Penn Mar 115 kV Substation Garett € ‘ ?(
= Adjustrelayingand replace CTs, substation conductor, line drops, circuit breakerand disconnect . by Lick Run
switches (s1770.3) 115-23 kY 1523 kv
Transmission Line Ratings:
. . . Legend
= Penn Mar — High Point 115 kV Line 001V
= Before Selected Solution: 137 MVA SN / 174 MVA SE .y
= AfterSelected Solution: 273 MVA SN / 333 MVA SE .
= High Point —Rockwood 115 kV Line 15k
= Before Selected Solution: 148 MVA SN / 179 MVA SE .y
= AfterSelected Solution: 260 MVA SN / 311 MVA SE 26 kY
New

Estimated Project Cost: $29.3M

Projected IS Date: 6/1/2020

Status: Conceptual

Supplemental Project Number: s1770.1, s1770.2, s1770.3
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Need Number: PN-2018-003
Process Stage: Local Plan
Need Presented: 9/21/2018
Solution Presented: 10/29/2018

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 equipmentto 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.

First Energy (Mid-Atlantic) 2019 Local Plan

Penelec Transmission Zone

/CO&;OH_/

Dixonville East es‘tover South

Barnesboro

Spangler© -
South Bend @ lory pang . Pattpr
s Colver NUG
Car/ol}rov.'n
Substations Transmission Lines 38
69 KV
15 kV
120 KV
138 kV Thirtyl
Ebensburg Y
161 kV Nanly Cambria Nug Gafitzin
230 kV ! L Ebensburg Summit
Cresg#li

345 kV 3 o
ot ZJackson Rd

1e9KY ; Z-~onnstol Beartock
Subs Identified LL" ) ol { 'e§>—T\
Ut == Portage Pd 3 y
= [ Copyright © 2 ‘14 Esi

40



Penelec Transmission Zone
Need Number: PN-2018-003
Selected Solution:

Replace terminal equipment at Garman and Glory 115 kV
Garman 115 kV Substation — Terminal equipment to be replaced includes:

= Line relaying, line drops, CCVT, line trap, line tuner, coax, arresters and bus tie Dixonville Eas Glory Gaman L ver
breaker(s1771.1) East Pike

Glory 115 kV Substation — Terminal equipment to be replaced includes: Seward Spangler

= Line relaying, DFR, CCVT, line trap, line tuner, coax, arresters and breaker (s1771.2) 15345 15345

Transmission Line Ratings:

= Garman— Glory 115 kV Line Legend
= Before Selected Solution: 204 MVA SN / 233 MVA SE 500k
= After Selected Solution: 232 MVA SN / 282 MVA SE fiZK
115 kv
Estimated Project Cost: $1.1M 59 kv
Projected IS Date: 10/26/2019 46 KV
Status: Conceptual New

Supplemental Project Number: s1771.1,s1771.2

First Energy (Mid-Atlantic) 2019 Local Plan 41



Need Number: PN-2018-004
Process Stage: Local Plan

Need Presented: 9/21/2018
Solution Presented: 10/29/2018

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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Need Number: PN-2018-004

Selected Solution:

Quemahoning 230 kV SF6 Interrupters

® |nstall SF6 interrupters on 230 kV network switches (s1772.1)
Hooversville 230 kV Substation

= Eliminate ground switch and install 230 kV breaker on high side of 230/115 kV
transformer (s1772.2)

Homer City 230 kV Substation
= Adjust relay settings (s1772.3)

Transmission Line Ratings:

= Homer City — Quemahoning 230 kV Line
= Before Selected Solution: 548 MVA SN / 688 MVA SE
= After Selected Solution: 678 MVA SN / 813 MVA SE

= Quemahoning — Hooversville 230 kV Line
= Before Selected Solution: 488 MVA SN /488 MVA SE
= After Selected Solution: 678 MVA SN / 813 MVA SE

Estimated Project Cost: S1.0M

Projected IS Date: 12/31/2019

Status: Conceptual

Supplemental Project Number:s1772.1,s1772.2,51772.3

First Energy (Mid-Atlantic) 2019 Local Plan
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Need Number: PN-2018-005
Process Stage: Local Plan

Need Presented: 9/21/2018
Solution Presented: 10/29/2018

Project Driver(s):
Operational Flexibility and Efficiency

Specific Assumption Reference(s)

Add/Expand Bus Configuration

* Lossof substation bus adversely impacts transmission system
performance.

* Reduce the amount of exposed potential local load loss during
contingency conditions.

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

Problem Statement

At Yeagertown, in the event of a stuck 230 kV bus tie breaker, both 230 kV
feeds from Lewistown are outaged, along with two 230-46 kV transformers
feeding a large industrial customer and a 230/34.5 kV transformer.

Inthe current configuration, the 230 kV feeds the 34.5 kV bus via a 230/34.5
kV transformer. The 34.5 kV bus then feeds the 46 kV system via a 46-34.5 kV
transformer. This arrangement creates a transmission path through a
distribution facility.

First Energy (Mid-Atlantic) 2019 Local Plan
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Need Number: PN-2018-005

Selected Solution:

Reconfigure the Yeagertown 230 kV & 46 kV to a Ring Bus and install 3 230-46 kV Transformer
= Construct a new five breaker46 kVring bus (s1773.2)

= Construct a new six breaker 230 kV ring bus (s1773.1)

» Loop Lewistown— Logan 1LK lineintothe 46 kV ring bus (s1773.3)

Tap the Yeagertown— Logan 1YL line and connect to the 46 kVring bus (s1773.4)

Install a new 230-46 kV 60/80/100 MVA transformer (s1773.5)

Install a 46 kV bus tie breaker to be operated as normally open (s1773.6)

= Operate the 46-34.5 kV transformer high side circuit breakeras normally open (s1773.7)

Transformer Ratings:
= New Yeagertown 230-46 kV Transformer
= Before Selected Solution: N/A
= AfterSelected Solution: 120 MVA SN / 130 MVA SE
Transmission Line Ratings:
® Yeagertown — Logan Tap (1YL) 46 kV Line
= Before Selected Solution: N/A
= AfterSelected Solution: 81 MVA SN /98 MVA SE

Estimated Project Cost: $20.4M
Projected IS Date: 12/31/2020

Status: Conceptual
Supplemental Project Number: s1773.1, s1773.2, s1773.3, s1773.4, s1773.5, s1773.6, s1773.7

First Energy (Mid-Atlantic) 2019 Local Plan 45

Legend

500 kv

345 kv

230 kv

115 kv

69 kv

46 kv

Other

New

Penelec Transmission Zone

Yeagertown 46 KV
1LK

1YL

230-46 kv

Multiple
46 KV Taps

Shingletown

Raystown

230/115

2
¥

Lewistown 46 kV

Mount Union

46-34.5 kv

230-46 kv
UGN UAAAS MAAA oo 345 Ly

Yeagertown 230 kV

Lewistown 230 kv
Juniata

AR AR RRRA 2307115 kv

Riverside

Viscose Hill

Logan

L&R

46-34.5 kv



Penelec Transmission Zone

\Keyst\one

South Bend

Need Number: PN-2018-006
Process Stage: Local Plan
Need Presented: 9/21/2018
Solution Presented: 10/29/2018

inufao;ﬁEast-Pike
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Edgewood
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Project Driver(s): HomerGity = 7,

Operational Flexibility and Efficiency Saltsburg

Social Hall Blairsville East Fﬁb Bnce.

Specific Assumption Reference(s)

Substation Condition Rebuild/Replacement

Show an increasing negative trend in maintenance findings and/or costs.

Are at a higher risk for failure based on assetdesign characteristics, or historical
industry/company performance data, or application design error.

Are near orbeyond expected service life or obsolete.

Add/Expand Bus Configuration

Eliminate simultaneous outages to multiple networked elements under N-1 analysis.
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Need Number: PN-2018-006

Selected Solution:

Seward #9 230/115 kV Transformer Replacement & 230 kV Ring Bus

= Expand 230 kV ring bus to a six breaker ring bus (s1774.1)

= Relocate the Homer City — Seward 230 kV and Johnstown — Seward 230 kV line
terminals (s1774.2)

= Replace the #9 230/115 kV with a 230/115 kV 180/240/300 MVA transformer
(s1774.3)

= |nstall a 115 kV reactor on the low side of the #11 230/115 kV transformer
(s1774.4)

Transformer Rating:
= Seward #9 230/115 kV Transformer

= Before Selected Solution: 241 MVA SN/ 303 MVA SE
= After Selected Solution: 375 MVA SN / 438 MVA SE

Estimated Project Cost: $15.7M
Projected IS Date: 12/31/2020

Status: Conceptual
Supplemental Project Number: s1774.1,s1774.2,s1774.3,s1774 4
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Need Number: PN-2018-007

Process Stage: Local Plan

Need Presented: 9/21/2018

Solution Presented: 10/29/2018

ProjectDriver(s):

Operational Flexibility and Efficiency

Equipment Material Condition, Performance and Risk

Specific Assumption Reference(s)

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/Expand Bus Configuration

Loss of substation bus adversely impacts transmission system performance.

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

Problem Statement

In the event of a Summit#1 or #2 115-46 kV transformer fault, the line exit breakers and the
bus tie breaker are relied uponto clearthe fault. The corresponding section of the bus is
cleared, creating transfer and thermal issues.

A stuck 115 kV bus tie breaker at Summit will clearthe entire 115 kV station.
Summit#1 and #2 115-46 kV transformers have an increased failure probability due to

aging/deteriorating bushings, components and fluid. The #1 transformer was manufacturedin
1937. The #2 transformer was manufacturedin 1971.
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Need Number: PN-2018-007

Selected Solution:

Summit 115 kV & 46 kV Substation Reconfiguration & Transformer

Replacement

= Constructafive breaker 115 kV ring bus (s1775.1)

= Constructa46 kV breaker-and-a-half station with eight breakers
(s1775.2)

= Replacethe #1 and #2 115/46 kV with 115/46 kV 45/60/75 MVA
transformers (s1775.3)

= Adjustrelaysettings at remote ends (s1775.4)

Eldorado 46 kV Substation —Terminal equipmentto be replaced

includes:

= (CTs, substation conductor, circuit breaker and disconnect
switches (s1775.5)

Jackson Road 46 kV Substation—Terminal equipmentto bereplaced
includes:

Line relaying, substation conductor, arresters, lineand bus
disconnect switches and circuit breaker (s1775.6)

Continue on the next slide ........

First Energy (Mid-Atlantic) 2019 Local Plan

Penelec Transmission Zone

Estimated Project Cost: $26.3M
Projected IS Date: 12/31/2020
Status: Conceptual

Supplemental Project Number: s1775.1, s1775.2, s1775.3, s1775.4,
s1775.5,s1775.6
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Continue from the last slide ........
Need Number: PN-2018-007

Transmission Line Ratings:
=  Summit — Claysburg 115 kV Line
= Before Selected Solution: 175 MVA SN / 237 MVA SE
= AfterSelected Solution: 229 MVA SN / 278 MVA SE
= Summit — 31st Street 115 kV Line
= Before Selected Solution: 221 MVA SN / 263 MVA SE
= AfterSelected Solution:232 MVA SN / 282 MVA SE
= Summit — Ashville (SGCTap) 46 kV Line
= Before Selected Solution: 26 MVA SN / 28 MVA SE
= AfterSelected Solution:37 MVA SN / 37 MVA SE
= Summit — Gallitzin Tap — Eldorado 46 kV Line
» Before Selected Solution (Summit— Gallitzin Tap): 54 MVA SN / 66 MVA SE
» Before Selected Solution (Gallitzin Tap — Eldorado): 55 MVA SN / 69 MVA SE
= AfterSelected Solution: 81 MVA SN /98 MVA SE
= Summit — Kokomo Road 46 kV Line
= Before Selected Solution: 25 MVA SN / 25 MVA SE
= AfterSelected Solution:32 MVA SN /32 MVA SE
= Jackson Road — Ampfire Mining Tap 46 kV Line
= Before Selected Solution: 24 MVA SN / 24 MVA SE
= AfterSelected Solution: 67 MVA SN / 81 MVA SE

First Energy (Mid-Atlantic) 2019 Local Plan

Penelec Transmission Zone

Transformer Ratings:

= Summit#1 115/46 kV Transformer
= Before Selected Solution: 32 MVA SN / 35 MVA SE
= After Selected Solution: 97 MVA SN /97 MVA SE

= Summit#2 115/46 kV Transformer
= Before Selected Solution: 43 MVA SN /44 MVA SE
= After Selected Solution: 97 MVA SN /97 MVA SE
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Need Number: PN-2018-008

Process Stage: Local Plan

Need Presented: 9/21/2018

Solution Presented: 10/29/2018

Project Driver(s):

Operational Flexibility and Efficiency

Equipment Material Condition, Performance and Risk

Specific Assumption Reference(s)

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

Transformerthat if added or replaced would alleviate loading conditions under contingencyscenarios.
Add/Expand Bus Configuration

Loss of substation bus adversely impacts transmission system performance.

Reduce the amountof exposed potential local load loss during contingencyconditions.

Eliminate simultaneous outages to multiple networked elements under N-1 analysis.

Problem Statement

Tyrone North 115 kV switching station serves ~50 MW of radial load and relies on breakers at Eagle
Valley and Westfall 115 kV substations for remote clearing of fault conditions. Transformer or line faults
resultin interruption of the entire network path and interruption of service to both the #1 and #2 115-46
kV transformers with limited network transfer capability. In the event ofa #1 115-46 kV transformer
fault, all load cannot be served by the #2 115-46 kV transformer (the transformer loads to 123% of its
41 MVA summeremergency rating during restoration efforts under peak conditions).

Tyrone North #2 115-46 kV transformer has an increased failure probability due to aging/deteriorating
bushings, components and fluid. The transformer was manufacturedin 1950.
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Need Number: PN-2018-008

Selected Solution:

Tyrone North 115 kV Ring Bus & #1 115/46 kV Transformer Replacement

» Construct a four breaker 115 kV ring bus (s1776.1)

» Replace the #2 115/46 kV 45/60/75 MVA transformer (s1776.2)
= Installa 46 kV 1200 A bypass switch between the Tipton and Warrior Ridge 46 kV

lines (s1776.3)

Transmission Line Ratings:
= Tyrone North — Westfall 115 kV Line
= Before Selected Solution: 175 MVA SN / 237 MVA SE
= AfterSelected Solution: 202 MVA SN / 245 MVA SE
= Tyrone North — Eagle Valley 115 kV Line
= Before Selected Solution: 147 MVA SN / 191 MVA SE
= AfterSelected Solution: 202 MVA SN / 245 MVA SE
= Tyrone North #2 115/46 kV Transformer
= Before Selected Solution: 38 MVA SN / 41 MVA SE
= AfterSelected Solution: 97 MVA SN / 97 MVA SE

Estimated Project Cost: $4.8M

Projected IS Date: 12/31/2020

Status: Conceptual

Supplemental Project Number: s1776.1, s1776.2, s1776.3

First Energy (Mid-Atlantic) 2019 Local Plan
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Penelec Transmission Zone

Qlean

Need Number: PN-2018-009
Process Stage: Local Plan
Need Presented: 9/21/2018
Solution Presented: 10/29/2018

Project Driver(s): Ol

Operational Flexibility and Efficiency %@E@ ;

Specific Assumption Reference(s) P E N E L E C
Add/Expand Bus Configuration Lewis Run Pierce.Brogk

Reduce the amount of exposed potential local load loss during contingency
conditions.

Two Mile Run

Eliminate simultaneous outages to multiple networked elements (excluding e ; -
capacitor banks) under N-1 analysis. e o
If substation bus configurations limit the ability to perform substation e
maintenance, the substation and/or transmission lines should be evaluated Sibsatons Transmis ion Lines Roglll
for reconfiguration. 2 o

120 kV 120 KV
Problem Statement :zf Z 138k P S
Farmers Valley 115 kV bus #1 does not have a transmission source, while 1Y o
Farmers Valley 115 kV bus #2 has two sources. Bus maintenance or outages i, e
result in loss of both 115-34.5 kV transformers impacting approximately 3,377 765k 500 KV

customers and approximately 10 MW of load. Subs Ientified 765 kv Ak EELE

Copyright:© 2014 Esri
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Need Number: PN-2018-009

Selected Solution:

Farmers Valley 115 kV Substation: Relocate Ridgway Line to

Lewis Run Terminal

= Relocate the existing Ridgway line to the old Lewis Run terminal

(s1777)

Estimated Project Cost: $1.3M

Projected IS Date: 6/1/2019
Status: Conceptual

Supplemental Project Number:s1777

First Energy (Mid-Atlantic) 2019 Local Plan
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Need Number: PN-2018-010
Process Stage: Local Plan
Need Presented: 9/21/2018
Solution Presented: 10/29/2018

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.

Problem Statement

New Customer Connection — A customer requested 115 kV service
for load of approximately 16 MW near the Lenox — Tiffany 115 kV
line. Requested in-service date is 7/2019.

First Energy (Mid-Atlantic) 2019 Local Plan
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Penelec Transmission Zone

Need Number: PN-2018-010

Selected Solution:

Provide 115 kV Service
= Tap the existing Lenox — Tiffany 115 kV line (s1778.1) LenoX  New Customer Tap Exising Cusiomer Taps Tiffany Laurel Lake
= Install two 115 kV line switches (s1778.2) Meghf’;;“pen(—’ 9 o o ﬁmompm
= Install 115 kV line trap at tap location (s1778.3) o R R
= |[nstall 115 kV switch on tap (s1778.3) |
= Construct ~200 ft of 115 kV line to customer substation g
500 kv
230 kv
138 kv
Estimated Project Cost: $1.2M 115k
Projected IS Date: 4/1/2019 izz
Status: Conceptual New

Supplemental Project Number: s1778.1, s1778.2, s1778.3
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Penelec Transmission Zone
Need Number: PN-2018-011 V

Process Stage: Local Plan

Need Presented: 9/21/2018 Garman Wi
Solution Presented: 10/29/2018 ms p o 2

Project Driver(s):

Operational Flexibility and Efficiency
Specific Assumption Reference(s)
Substation/Line Equipment Limits

Carrdikown Belivgod

+ Consider upgrading transmission line equipment (switches, conductor, splices, efc.) as well as P E N E _ E C
terminal and protection equipmentto meet or exceed the transmission line conductorrating. (X |
Critical Upgrade to Standards Westfall o [l i
bt . Greenwood

* Line Switches— Switches should be considered for replacementto allow for desired operations

e . > ey Cambria N 5o hirtyfrst St e
(i.e. line charging, loop splitting, etc.). o Ebensburg 8Mora Nug s . [hloona
Problem Statement m—aJacksBN Rd. \ ; \/—\/_

Existing terminal equipmentsignificantlyderate the thermal capability of the Greenwood — Westfall J TR

46 kV line. The line sectionalizing devices at East Altoona and Fairview are not capable of loop Legend o
spllttlng Substations Transmission Lines
Transmission line rating limited by terminal equipment. 2 eak
» Westfall - Fairview 46 kV line: Existing emergencyline rating is 64 MVA. Existing conductor :123':\'/ 19K
emergencyrating is 81 MVA : e L Roitig
+ Fairview — East Aitoona 46 kV line: Existing emergency line rating is 69 MVA. Existing conductor ’ i 138 Clays.brg pad
emergencyrating is 71 MVA. | - 0w 11 Martighbg
« East Altoona — Greenwood 46 kV line: Existing emergency linerating is 33 MVA Existing - sew e e
o T o 345 KV urryville
conductoremergencyrating is 81 MVA o .
765 kV
Subs |dentified 765 kV (’) : 3-I25 , 6i5 “ 1|3 Miles S,axton
] - Copyhight:© 2014.Esti
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Need Number: PN-2018-011

Selected Solution:

Greenwood — Westfall 46 kV: Upgrade Bus Conductor & Relay Panels
Greenwood 46 kV Substation — Terminal equipment to be replaced includes:
= Linerelaying, substation conductor and disconnect switches (s1779.1)

East Altoona 46 kV Substation — Terminal equipmentto be replaced includes:

= Disconnect switches(s1779.2)
Fairview 46 kV Substation — Terminal equipment to be replaced includes:
= Disconnect switches(s1779.3)
Westfall 46 kV Substation — Terminal equipment to be replaced includes:
= Linerelaying, substation conductor and disconnect switches (s1779.4)
Transmission Line Ratings:
= Greenwood- East Altoona 46 kV Line
= Before Selected Solution: 33 MVA SN /33 MVA SE
= AfterSelected Solution: 67 MVA SN / 81 MVA SE
= Fairview—East Altoona 46 kV Line
= Before Selected Solution: 55 MVA SN / 69 MVA SE
= AfterSelected Solution: 59 MVA SN /71 MVA SE
= Westfall - Fairview 46 kV Line
= Before Selected Solution: 55 MVA SN / 64 MVA SE
= AfterSelected Solution: 67 MVA SN / 81 MVA SE

First Energy (Mid-Atlantic) 2019 Local Plan

Penelec Transmission Zone

Estimated Project Cost: $1.3 M
Projected IS Date: 6/1/2019
Status: Conceptual

Supplemental Project Number: s1779.1, s1779.2, s1779.3, s1779.4
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Need Number: PN-2018-012
Process Stage: Local Plan

Need Presented: 9/21/2018
Solution Presented: 10/29/2018

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

* Radiallines will be evaluated based onload at risk and/or customers
impacted along with its proximity to other networked facilities.

Build New Transmission Line

* Network radiallines.

Problem Statement

If the Altoona —Bear Rock and Raystown — Lewistown 230 kV lines or Raystown
— Lewistown and Bear Rock —Johnstown 230 kV lines or both Altoona 230/46
kV transformers are out of service (N-1-1), voltage on the surrounding 46 kV
systemiis less than 0.80 p.u.

First Energy (Mid-Atlantic) 2019 Local Plan 59
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Need Number: PN-2018-012
Selected Solutions:
Westfall — 20" Street — Collinsville 46 kV Line

= Construct a new 46 kV line between Westfall and 20t Street (~0.82 miles) and
reconductor the 20™ Street— Collinsville 46 kV line (~1.46 miles) (s1780.1)

Westfall 46 kV Substation

= |nstallone new 46 kV breakerand extend the bus to facilitate a new 46 kV terminal
(s1780.2)

» |Install new standard panels for line relaying (s1780.3)
20 Street 46 kV Substation — Terminal equipment to be replaced includes:
= Disconnect switches (s1780.4)
Collinsville 46 kV Substation — Terminal equipment to be replaced includes:
= Linerelaying, substation conductor and disconnect switches (s1780.5)
Collinsville 46 kV Capacitor
» |nstall one 36 MVAR, 46 kV capacitor (s1780.6)
Hollidaysburg 46 kV Capacitor
* Install one 26 MVAR, 46 kV capacitor (s1780.7)
Transmission Line Ratings:
» Westfall— 20" Street46 kV Line
= Before Selected Solution: N/A
= AfterSelected Solution: 91 MVA SN / 111 MVA SE
= 20™ Street — Collinsville 46kV Line
= Before Selected Solution: 38 MVA SN /42 MVA SE
= AfterSelected Solution: 91 MVA SN / 111 MVA SE

First Energy (Mid-Atlantic) 2019 Local Plan

Penelec Transmission Zone

Estimated Project Cost: $5.3M (Westfall — 20" Street — Collinsville)
$0.9M (Collinsville 46 kV Capacitor)
$0.9M (Hollidaysburg 46 kV Capacitor)

Projected IS Date: 6/1/2020
Status: Conceptual

Supplemental Project Number: s1780.1, s1780.2, s1780.3, s1780.4,

s1780.5, s1780.6, s1780.7

Westfall
Ml},sfiww Greenwood
East Altoona Collinsville
‘ ‘ Altoona
Eldorado 46-12.47 K/ 46-12.47 KV 461247 kY Pleasant Valley
Gallitzen Park Plaza
Multiple 46 KV Taps Legend
500 kv
46-12.47 KV
Hollidaysburg 230 KV
Rodman Altoona 138 kv
115 kv
46-12.47 KV 69 KV
46 kv
New
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Need Number: PN-2018-013
Process Stage: Local Plan

Need Presented: 9/21/2018
Solution Presented: 10/29/2018

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

For the 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.
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Penelec Transmission Zone

Need Number: PN-2018-013

. Rosebud Mining
Selected Solution:

Revloc

Nanty Glo 46 kV: Replace Bus Conductor E Tuin Ebensburg
= Replace substation conductor, circuit breaker and disconnect switches < %
(s1781) Coterer
Transmission Line Ratings: ranyete ‘
= Nanty Glo — Twin Rock 46 kV Line oy T e ron
= Before Selected Solution: 34 MVA SN / 44 MVA SE Bethgillen Ampite Minig
= After Selected Solution: 55 MVA SN / 69 MVA SE Ao Lo
Estimated Project Cost: $0.4 M e
Projected IS Date: 12/31/2019 o
Status: Conceptual 500 kv
Supplemental Project Number: s1781 izzz
115kv
69 kv
46 KV
New
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Penelec Transmission Zone M-3 Process

Replace Bus Section Breaker and Upgrade Terminal Equipmentat Edinboro South 115 kV

Need Number: PN-2018-014

Process State: Submission of Supplemental Projectforinclusioninthe Local Plan
7/26/2019

Previously Presented:

Need Meeting 10/29/2018

Solution Meeting 11/28/2018

Project Driver:

Equipment Material Condition, Performance and Risk

Specific Assumption Reference:

Substation Condition Rebuild/Replacement—Circuit Breakers
System Performance Projects — Substation/line equipment limits
Problem Statement:

Bus section circuit breaker at Edinboro South 115 kV evaluated and determinedto
be indegraded condition. Since 2006, there have been 10 maintenance orders on
this breaker (interrupting media, compressor, and other issues)

Transmission line rating limited by terminal equipment.

=  Edinboro South — Erie South 115 kV line: Existingline ratingis 163/185 MVA
(SN/SE). Existing conductor rating is 232/282 MVA (SN/SE).

(line trap, substation conductor, line relaying, CTs)

=  Edinboro South — VenangoJunction 115 kV line: Existingline rating is 163/179
MVA (SN/SE). Existing conductor rating is 232/282 MVA (SN/SE).

(line trap, substation conductor, line relaying, CTs)

First Energy (Mid-Atlantic) 2019 Local Plan
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Need Number: PN-2018-014

Process State: Submission of Supplemental Project forinclusioninthe Local Plan 7/26/2019
Selected Solution:

Edinboro South 115 kV: Replace Bus Section Breaker and Upgrade Terminal Equipment (s1820)
= Replace bus section breaker (s1820.1)

Edinboro South 115 kV Substation— Terminal equipmentto be replacedincludes:

= Linetraps, substation conductor, line relayingand CCVTs (s1820.2)

VenangoJunction 115 kV Substation — Terminal equipmentto be replacedincludes:

= Substation conductor, CCVT and arresters (s1820.3)

Erie South 115 kV Substation— Terminal equipmentto be replacedincludes:

= Circuit breaker, arresters, CCVT, line trap, line relaying and substation conductor (s1820.4)
Transmission Line Ratings:

Edinboro South — Erie South 115 kV Line

= Before Proposed Solution:163/185 MVA (SN/SE)

=  AfterProposed Solution: 232/282 MVA (SN/SE)

Edinboro South — VenangoJunction 115 kV Line

=  Before Proposed Solution:163/179 MVA (SN/SE)

=  AfterProposed Solution: 232/282 MVA (SN/SE)

Estimated Cost: $S2.1M

Projected In-Service: 6/1/2019

Supplemental Project ID: s1820.1, s1820.2, s1820.3, s1820.4

Status: Conceptual

Model: 2018 Series 2023 Summer RTEP 50/50
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Penelec Transmission Zone M-3 Process
Replace Bus Section Breaker and Upgrade Terminal Equipmentat Edinboro South 115 kV
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Penelec Transmission Zone M-3 Process
Hill Valley #1 115/46 kV Transformer Replacement

Need Number: PN-2018-015 L. by L6 el

Transmission Lines
69 kV

115 kv

Process State: Submission of Supplemental Project for inclusion

in the Local Plan 7/26/2019 W

138 kV

Previously Presented: o
Need Meeting 10/29/2018 230 KV

345 kV

Solution Meeting 11/28/2018 500 kv

Subs |dentified 765 kV

Reeds Gap Switching Station

Project Driver: |

Equipment Material Condition, Performance and Risk Hill Valley
Specific Assumption Reference: P E H@ue,N
Substation Condition Rebuild/Replacement

Problem Statement:

Hill Valley #1 115/46 kV Transformer

» TransformerhaslIncreased failure probability due to leaks, Nsaxton
failed auxiliary equipment and damaged wiring.

Three Springs Shade Gap

* Transformeris 57 years old.

= Since 2004, there have been 25 maintenance orders on this
transformer.
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Penelec Transmission Zone M-3 Process
Hill Valley #1 115/46 kV Transformer Replacement

Need Number: PN-2018-015

Process State: Submission of Supplemental Project for Hill Valley
inclusioninthe Local Plan7/26/2019 115 kV

Selected Solution:
Replace Hill Valley #1 115/46 kV Transformer (s1821)

" Replacethe #1 115/46 kV transformer and associated
equipment with 115/46 kV 45/60/75 MVA transformer

Transformer Rating: 115/46 KV = 500 kV
Hill Valley #1 115/46 kV Transformer T 345 kv
= Before Proposed Solution:32/34 MVA (SN/SE) 230 kv
= After Proposed Solution:97/97 MVA (SN/SE) 138 kV
Estimated Cost: $S3.0 M 115 kV
Projected In-Service: 12/1/2019 Hill Valley 69 kv
Supplemental Project ID: s1821 46 kV 46 kV
Status: Conceptual 345 kV
Model: 2018 Series 2023 Summer RTEP 50/50 23 kv
MNew
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Need Number: PN-2018-016

Process State: Submission of Supplemental Project for
inclusionin the Local Plan 7/26/2019

Previously Presented:

Need Meeting 10/29/2018

Solution Meeting11/28/2018

Project Driver:

Equipment Material Condition, Performance and Risk
Specific Assumption Reference:

Substation Condition Rebuild/Replacement

Problem Statement:

Lewistown #2 230/115-46 kV Transformer

* Transformerhasan increased failure probability due to
leaks and failed auxiliary equipment.

= Transformeris 65 years old.

=  Since 2004, there have been 96 maintenance orderson
this transformer.

First Energy (Mid-Atlantic) 2019 Local Plan
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Need Number: PN-2018-016

Process State: Submission of Supplemental Project forinclusionin the Local Plan
7/26/2019

Selected Solution:

Replace Lewistown #2 230/115-46 kV Transformer

Replace the #2 230/115-46 kV transformer and associated equipment with 230-46 kV

60/80/100 MVA transformer (s1822.1)
Replace Lewistown 46 kV Breakers
Replace overdutied 46 kV breakers due to transformer replacement (s1822.2)

(Riverside (1LK), Viscose Hill (2LK), Mt Union, transformer No.2 and bus section

breakers)

Transformer Rating:

Lewistown #2 230-46 kV Transformer

Before Proposed Solution (230/115 kV): 65/72 MVA (SN/SE)

Before Proposed Solution (115-46 kV): 62/67 MVA (SN/SE)

Before Proposed Solution (230-46 kV): 55/67 MVA (SN/SE)

After Proposed Solution (anticipated 230-46 kV): 120/129 MVA (SN/SE)

Estimated Cost: $3.3 M (Transformer Replacement)

$0.6 M (46 kV Breaker Replacements)

Projected In-Service: 12/31/2020
Supplemental Project ID:s1822.1,51822.2
Status: Conceptual

Model: 2018 Series 2023 Summer RTEP 50/50
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FirstEnergy Penelec Transmission Zone M-3 Process
’ —~" East Towanda #4 230/115 kV Transformer Replacement

Need Number: PN-2019-001

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019

Previously Presented:

Need Meeting 02/22/2019

Soluton Meeting 03/25/2019

Project Driver:

Equipment Material Condlition, Performance and Risk

Specific Assumption Reference:

Substation Condition Rebuild/Replacement

= Power ransformers and load tap changers (LTCs)

System Performance Projects Global Factors

= Substaton/line equipment limits

Problem Statement:

East Towanda #4 230/115 kV Transformer

= Transformer has an increased failure probability due o type “U” bushings, dielectric breakdown, and
is exhibiing high ethylene gas.

= Transformer is 45 years old.

"> South Troy

Tennessee Gas Pipeline

Legend
Substations Transmission Lines
69 kV 69 kV

Transformer circuit rafing is limited by terminal equipment 1122 ';‘\’/ 15k

Existing transformer circuit rating is 190 / 226 MVA (SN/ SE). o
Existing fransformer rating is 195/ 244 MVA (SN/ SE). 161KV

(substation conductor) 230 kv
345kV
500 kV 345 kv
765 kV 500 kV

Subs Identified 765 kV . 13 Miles

120 kV
138 kV
161 kV
230 kV

Copyright:© 2014/Esri
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FirstEnergy

Need Number: PN-2019-001
Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:
East Towanda #4 230/115 kV Transformer Replacement (s1881)
= Replace the #4 230/115 kV fransformer with a 230/115 kV 180/240/300 M VA transformer
= Replace substation conductor
Transformer Rating:
= East Towanda #4 230/115 kV Transformer
= Before Proposed Solution: 190/226 MVA (SN/SE)
= Afler Proposed Solution (anticipated): 375/438 MVA (SN/SE)
Estimated Cost: $5.0M
Projected In-Service: 6/1/2021
Supplemental Project ID: s1881
Model: 2018 Series 2023 Summer RTEP 50/50

Penelec Transmission Zone M-3 Process
East Towanda #4 230/115 kV Transformer Replacement
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FirstEnergy

Need Number: PN-2019-002

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Previously Presented:

Need Meeting 02/22/2019

Soluton Meeting 03/25/2019

Project Driver:

Equipment Material Condition, Performance and Risk
Specific Assumption Reference:

Substation Conditon Rebuild/Replacement

= Power transformers and load tap changers (LTCs)
Problem Statement:

Erie South #6230/115 kV Transformer

= Transformer has an increased failure probability due to type “U” bushings, nitrogen leaks, and is
exhibiing an increase in ethylene gas. Power factor test results show deterioration of insulaton.

= Transformer is 41 years old.

Transformer circuit rating is the existing transformer rating of 262/ 326 MVA (SN/ SE).

Penelec Transmission Zone M-3 Process
Erie South #6 230/115 kV Transformer Replacement
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FirstEnergy

Need Number: PN-2019-002
Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:
Erie South #6 230/115 kV Transformer Replacement (s1934)
= Replace the #6 230/115 kV transformer with a 230/115 kV 180/240/300 M VA transformer (s1934.1)
= Replace the 230 kV circuit switcher with a circuit breaker (s1934.2)
Transformer Rating:
= Erie South #6230/115 kV Transformer
= Before Proposed Solution: 262/326 MVA (SN/SE)
= Afler Proposed Solution (anticipated): 375/438 MVA (SN/SE)
Estimated Cost: $4.2M
Projected In-Service: 10/1/2021
Supplemental Project ID: 1934, s1934.1, s1934.2
Model: 2018 Series 2023 Summer RTEP 50/50

Penelec Transmission Zone M-3 Process
Erie South #6 230/115 kV Transformer Replacement
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FirstEnergy

Need Number: PN-2019-003

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Previously Presented:

Need Meeting 02/22/2019

Soluton Meeting 03/25/2019

Project Driver:

Equipment Material Condition, Performance and Risk
Specific Assumption Reference:

Substation Conditon Rebuild/Replacement

= Power transformers and load tap changers (LTCs)
System Performance Projects Global Factors

= Substation/line equipmentlimits

Problem Statement:

Lewistown #1230/115-46 kV Transformer

= Transformer has an increased failure probability due to high levels of combustble and ethylene
gases and decrease in dielectric strength.

= Transformer is 66 years old.

Transformer circuit rating is limited by terminal equipment on 46 kV winding.
Existing transformer circuit rating is 55 /67 MVA (SN/ SE).

Existing transformer rating is 62 /67 MVA (SN/ SE).

(disconnect switches, transformer relaying)

Penelec Transmission Zone M-3 Process
Lewistown #1 230/115-46 kV Transformer Replacement
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FirstEnergy

Need Number: PN-2019-003
Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:
Replace Lewistown #1 230/115-46 kV Transformer (s1882)
= Replace the #1230/115-46 kV transformer and with 230-46 kV 60/80/100 M VA transformer (s1882.1)
= Replace relaying and disconnects switches (s1882.1)
= Replace overdutied 46 kV breakers due to transformer replacement (s1882.2)
(FMC Viscose (2FQ), Lewistown First Quality (1FQ), and #1 Transformer breakers)
Transformer Rating:
= Lewistown #1230-46 kV Transformer
= Before Proposed Solution: 55/67 MVA (SN/SE)
= After Proposed Soluion (antcipated): 120/129 MVA (SN/SE)
Estimated Cost: $3.4M
Projected In-Service: 6/1/2021
Supplemental Project ID: s1882, s1882.1, s1882.2
Model: 2018 Series 2023 Summer RTEP 50/50

Penelec Transmission Zone M-3 Process
Lewistown #1 230/115-46 kV Transformer Replacement
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FirstEnergy

Need Number: PN-2019-004

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Previously Presented:

Need Meeting 02/22/2019

Soluton Meeting 03/25/2019

Project Driver:

Equipment Material Condition, Performance and Risk

Specific Assumption Reference:

Substation Condition Rebuild/Replacement

= Power transformers and load tap changers (LTCs)

Problem Statement:

Westhall #3 115/46 kV Transformer

= Power factor test results show deferioraton of windings and bushings.
= Transformer is 47 years old.

Transformer circuit rating is the existing transformer rating of 38/ 41 MVA (SN/SE).
Westfall #4 115/46 kV Transformer
= Power factor test results show deterioraion of type “U” bushings.

= Transformer is 50 years old.

Transformer circuit rating is the existing transformer rating of 31/ 34 MVA (SN/ SE).

Penelec Transmission Zone M-3 Process
Westfall #3 and #4 115/46 kV Transformer Replacements

-~ Coalport
‘s 0 3.25
( Westover South P fagend
Substations Transmission Lines
69 kV 69 kV
15 kv 115kV
Garman 1 il
138 kV
Bame‘sbbro i 138 kV
\ 161 kV
Colver NUG ~ Spangler Patlor ok —
. 345 kV
: 345kV
Cagoiltown 0KV
765 kV 500 kV
Subs Identified 765 kV
Westfall ;o }Vestal &
quna ):fanhﬂgd(
Ebenspurg 3 Thirtyﬁrst St ; )
: . Gallftzin "
Narity Cambria Nug 27 Altoona

Glo Ebensburg SUmmit Lakemont

Cres

V/"_ijaCkson Rd Holligaysbtirg
ey i “6 ;

nco -
Fairview Energy Center Bearrock

Roaring

P Krayn Claysburg ~ Sorae

S\ Hillclay Jct=Salix
v VA

L 3

MartinShurg

Curryville

Copyright:© 2014 Esri
75



FirstEnergy

Need Number: PN-2019-004
Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:
Westfall #3 and #4 115/46 kV Transformer Replacements (s1883)
= Remove the #3and #4 115/46 kV transformers
= |nstall a new #3115/46 kV 45/60/75 MVA fransformer
Transformer Rating:
= Westfall #3 115/46 kV Transformer
= Before Proposed Solution: 38/41 MVA (SN/SE)
= Afler Proposed Solution (anficipated): 97/97 MVA (SN/SE)
= Westfall #4 115/46 kV Transformer
= Before Proposed Solution: 31/34 MVA (SN/SE)
= Afler Proposed Solution: N/A — Removed from service
Estimated Cost: $3.9M
Projected In-Service: 12/31/2021
Supplemental Project ID: s1883
Model: 2018 Series 2023 Summer RTEP 50/50

Penelec Transmission Zone M-3 Process
Westfall #3 and #4 115/46 kV Transformer Replacements
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FirstEnergy

Need Number: PN-2019-005

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Previously Presented:

Need Meeting 02/22/2019

Soluton Meeting 03/25/2019

Project Driver:

Equipment Material Condition, Performance and Risk
Specific Assumption Reference:

Line Condiion Rebuild/Replacement

= Age/condiion of wood pole transmission line structures
Problem Statement:

The Loretio — Sankertown Bypass — Summit 46 kV line is exhibiing deterioration resuliing in increased
maintenance. The transmission line is approaching endoflife.

= Total line distance is approximately 5.7 miles
= 79wood sfructures and 2 fowers
= Average age offailed structures is 51 years
= 81outof 122 structures failed inspection (66% failure rate)
= Failure reasonsinclude sound test, bad/cut/missing grounds, bayonetfor static, woodpecker damage, efc.

Transmission line rating is the existing conductor rating 32/ 32 MVA (SN / SE).

Penelec Transmission Zone M-3 Process
Loretto — Sankertown Bypass — Summit 46 kV Line Rebuild
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FirstEnergy

Need Number: PN-2019-005

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019

Selected Solution:

Loretto — Sankertown Bypass— Summit 46 kV Line Rebuild (s1864)
= Rebuild and reconductor approximately 5.7 miles of wood pole construction

Transmission Line Ratings:

= Loretio — Sankertown Bypass 46 kV Line
= Before Proposed Soluton: 32/32 MVA (SN/SE)
= After Proposed Solution: 54/65 MVA (SN/SE)

= Sankertown Bypass— Summit46 kV Line
= Before Proposed Solution: 32/32 MVA (SN/SE)
= After Proposed Solution: 54/65 MVA (SN/SE)

Estimated Cost: $6.6M
Projected In-Service: 12/31/2020
Supplemental Project ID: s1884

Model: 2018 Series 2023 Summer RTEP 50/50

Penelec Transmission Zone M-3 Process
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FirstEnergy

Need Number: PN-2019-006

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Previously Presented:

Need Meeting 02/22/2019

Soluton Meeting 03/25/2019

Project Driver:

Equipment Material Condition, Performance and Risk

Specific Assumption Reference:

Substation Conditon Rebuild/Replacement Global Factors

= Limited availability of spare parts, sofware obsolescence and/or compatbility, or vendor technical
support

= Expected service life (at or beyond) or obsolescence
Substaton Condiion Rebuild/Replacement — Asset Types

= Circuit breakers and other fault interrupting devices, switches, carrier sefs and associated wave-
traps, line arresters

System Performance Projects Global Factors
= Substation/line equipment limits
Problem Statement:

East Pike — Glory 115 kV Line — Terminal equipment is exhibiing an increase risk of failure and due to
obsolescence of equipment, spare parts are limited.

= At EastPike 115 kV substaion —bus section breaker disconnect switches, CVTs, line frap, and surge
arresters

= At Glory 115 kV substation - line side breaker disconnect switches

Transmission line rating is limited by terminal equipment
Existing line raing is 163/ 185 MVA (SN/ SE).

Existing conductor rafing is 202 / 245 MVA (SN/ SE).
(line trap, substation conductor, CTs)

Penelec Transmission Zone M-3 Process
East Pike — Glory 115 kV Line: Upgrade Terminal Equipment
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FirstEnergy

Need Number: PN-2019-006

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:

East Pike— Glory 115 kV Line: Upgrade Terminal Equipment (s1935)

East Pike 115 kV Substation — Equipment to be replaced includes:

= Bus section breaker disconnect switches, line frap, and substation conductor (s1935.1)

Glory 115 kV Substation — Equipment to be replaced includes:
= Line side breaker disconnect switch (51935.2)
Transmission Line Ratings:
= East Pike — Glory 115 kV Line
= Before Proposed Solution: 163/185 MVA (SN/SE)
= After Proposed Solution: 202/245 MVA (SN/SE)
Estimated Cost: $0.5M
Projected In-Service: 6/1/2021
Supplemental Project ID: s1935, s1935.1, $1935.2
Model: 2018 Series 2023 Summer RTEP 50/50

Penelec Transmission Zone M-3 Process
East Pike — Glory 115 kV Line: Upgrade Terminal Equipment
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FirstEnergy

Need Number: PN-2019-007 to 012

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Previously Presented:

Need Meeting 02/22/2019

Soluton Meeting 03/25/2019

Project Driver:

Equipment Material Condition, Performance and Risk

Operational Flexibility and Efficiency

Specific Assumption Reference:

System Performance Projects Global Factors

= System reliability and performance

= Substation/line equipment limits

Upgrade Relay Schemes

= Relay schemes that have a history of misoperation

= Obsolete and dificult to repair communication equipment (DTT, Blocking, efc.)
= Communication technology upgrades

= Bus protection schemes

Continued on next slide...

Penelec Transmission Zone M-3 Process
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HrstEnergy Penelec Transmission Zone M-3 Process
—~"° Multiple Misoperation Relay Projects

Need Number: PN-2019-007 to 012
Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Problem Statement:

= FirstEnergy has identified protection schemes using a certain vintage of relays and communication
equipment that have a history of misoperaton.

= Proper operation of the protection scheme requires all the separate components perform adequately
during a fault

= In many cases the protecton equipment cannot be repaired due to a lack of replacement parts and
available expertise in the outdated technology.

= Transmission line ratings are limited by terminal equipment
= 'Line has failed carrier equipment that cannot be repaired or replaced

Existing Line Existing
Rating Conductor Rating
PN-2019- Transmission Line / Substation Locations (SN / SE) (SN / SE) Limiting Terminal Equipment
007 Lenox — North Meshoppen 115 kV Line 136/ 189 167/ 202 Line Relaying, Substation Conductor / Drops, Line Trap
008 Ridgway — Whetstone 115 kV Line 193/ 239 202/ 245 Line Relaying
009! Union City — Titusville 115 kV Line 120/120 202 / 245 Line Relaying, Substation Conductor, Line Trap
010t Grandview — Tituswille 115 kV Line 147/ 149 202/ 245 Line Relaying, Substation Conductor, Line Trap
011 Cooper — Seward 115 kV Line 299277 273/333 Ll'ne Relaylng, Substation Conductor / Drops, Line Trap,
Circuit Breaker
012 Erie South — Union City 115 kV Line 176/ 224 232/ 282 Line Relaying, Substation Conductor / Drops
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F:rstEnergy Penelec Transmission Zone M-3 Process
—~" Multiple Misoperation Relay Projects

Need Number: PN-2019-007 to 012
Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solutions:

New MVA
Transmission Line Line Estimate
/ Substation Supplement Rating d Costs
Locations al ProjectID | (SN/SE) Scope of Work ($ M)
Lenox — North * Lenox 115 kV Substation: Replace line relaying, line trap, substation conductor and line drops,
Loy Meshoppen 115 kV Line S e i 0 and circuit breaker (s1885) DY 122D
Ridgway — Whetstone 51886, s1886.1, + Ridgway 115 kV Substation: Replace line relaying and circuit breaker (s1886.1)
o 115 kV Line 51886.2 AZE S + Whetstone 115 kV Substation: Replace line relaying (s1886.2) Sl e eees
. . . * Union City 115 kV Substation: Replace line relaying and line trap (s1887.1)
009 Jmenc IS S1887. 518971, 202/245 - Titusville 115 kV Substation: Replace line relaying and line trap (s1887.2) $0.8M  3/1/2020
‘ (Note - Limiting substation conductor will be replaced as part of PN-2019-013.)
S . * Grandview 115 kV Substation: Replace line relaying and line trap (s1888.1)
010 flrg”ko\'}"me el 318?’8%%828'1’ 202/245 - Titusville 115 kV Substation: Replace line relaying, breaker, and line trap (s1888.2) $1.1M  10/31/2020
’ (Note - Limiting substation conductor will be replaced as part of PN-2019-013.)
+ Cooper 115 kV Substation: Replace line relaying, circuit breaker, and substation conductor
Cooper — Seward 115 kV s1889, s1889.1, (s1889.1)
L Line s$1889.2 A + Seward 115 kV Substation: Replace line relaying, circuit breaker, substation conductor, and line Lt AR
trap (s1889.2)
Erie South—Union City 1890, s1890.1, + Erie South 115 kV Substation: Replace line relaying and line trap (s1890.1)
e 115kV Line s$1890.2 e 2 + Union City 115 kV Substation: Replace line relaying, line trap, and substation conductor (s1890.2) S etz

Model: 2018 Series 2023 Summer RTEP 50/50
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FirstEnergy

Need Number: PN-2019-013

Process State: Submission of Supplemental Project for inclusion in the Local Plan11/19/2019
Previously Presented:

Need Meeting 02/22/2019

Soluton Meeting 03/25/2019

Project Driver:

Operational Flexibility and Efficiency

Specific Assumption Reference:

System Performance Projects Global Factors

= Substation/line equipment limits

= Load at riskin planning and operational scenarios

= Load and/or customers at risk on single fransmission line
System Conversion Methodology

= Customer feedback

Problem Statement:

Titusville 115 kV substation serves approximately 45 MW of load to 5,300 customers. A stuck bus fie
breaker at Titusville will outage both #1and #2 115-34.5 kV transformers and 115 kV network path.

PJM has issued a PCLLRW fo potentially drop 8 MW of load in the Titusville/Union City area to mitigate
thermal overloads on the Titusvile — Union City 115 kV line for the outage of Erie West — Erie South
345 kV line and Glade — Warren 230 kV line on July 24, 2018 and August 9, 2018.

Transmission line ratings are limited by terminal equipment

= Union City - Titusville 115 kV line: Existing line rating is 120 / 120 MVA (SN/ SE). Existing conductor
rating is 202 / 245 MVA (SN/ SE)

(line relaying, substation conductor, line trap)

= Grandview — Titusville 115 kV line: Existing line rafing is 147/ 149 MVA (SN/ SE). Existing conductor
raing is 202 / 245 MVA (SN/ SE)

(line relaying, substation conductor, line trap)

Penelec Transmission Zone M-3 Process
Construct Titusville 115 kV Ring Bus
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FirstEnergy

Need Number: PN-2019-013
Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:
Construct Titusville 115 kV Ring Bus (s1891)
Titusville 115 kV Substation™:
= Construct a four breaker ring bus (s1891.1)
Union City 115 kV Substation™:
= Replace substation conductor (s1891.2)
Grandview 115 kV Substation™:
= Replace subsfation conductor (s1891.3)
Transmission Line Rating:
= Union City — Titusville 115 kV Line
= Before Proposed Soluton: 120/120 MVA (SN/SE)
= After Proposed Solution*; 202/245 MVA (SN/SE)
= Grandview - Titusville 115 kV Line
= Before Proposed Solution: 147/149 MVA (SN/SE)
= After Proposed Solution*; 202/245 MVA (SN/SE)
Estimated Cost: $9.3M
Projected In-Service: 12/1/2022
Supplemental Project ID: s1891, s1891.1, s1891.2, s1891.3
Model: 2018 Series 2023 Summer RTEP 50/50

*Note — Line relaying and line trap will be replaced per need: PN-2019-009 and PN-2019-010
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FirstEnergy

Need Number: PN-2019-014

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Previously Presented:

Need Meeting 04/26/2019

Soluton Meeting 05/31/2019

Project Driver:

Operational Flexibility and Efficiency

Specific Assumption Reference:

Reconductor/Rebuild Transmission Lines

= Transmission lines that frequenty require operational switching
System Performance Projects

= Substaton/line equipment limits

Problem Statement:

Loss of the Garman — Spangler 115 kV (PN-P1-2-PN-115-048) and Ashville — Summit46 kV line (PN-
P1-2-PN-46-014) overloads the Rosebud Mining — Twin Rock 46 kV to 138% of its 32 MVA SE rating.

(2018 RTEP Model — 2023 Summer)

Operations has performed pre-contingency switching to mitigate overloads on this line during peak
summer conditons. Line loading is worsened when Shawville generation is offine or reduced. The
overloaded line places approximately 15 MW and 1,600 customers at risk.

Penelec Transmission Zone M-3 Process
Rosebud Mining — Twin Rock 46 kV Line Rebuild

Cherry Tree T o
. &
A ; 6’/,,/
(2 2 Garman %
A o %
' fw &
210\ 4{’,. Prince D7J‘_
':/, 5 Gallitzin !
Northem " ¥ X Stats Park
_Cambria Hastings 2
A -~ MOss Creek P i
, ,Glory L ‘ s i At
— oy ‘ . &ﬁSpangler &
] e~/ Nlcktown iy ,) St Benedlct Patton
; i —d ; 4 \
Heilwou f ’”v (h,p o e,p ® ‘ Patton : {
e afr;'" “Carrolitown %%, i &
Teakettle . Twp "% - 8
L K 219 nrog, % o
Yot . @; 3 3
281 Ridge Rd 7 o )y
B\ 5
g o S
m—S ;
3,
5 / =
Bl A Z Ashville
*‘ = 4 A
™ @& Colver a y 4
E % S ©
& EN “Ck
5 f Q’f:;-r,\ - f:»
e =T 2 Loretto KBt b
“===—__ Revloc E ‘Loretto
State B T A
Iy, AxF
’”'““”"” ] J Eben: Ebensburg % E o
\Nanty Glo f~"» “*“Cambria Coun Prison L& Gallitzin
vidtngele Nanty & Yig o~ 8 v Sankertown
N Bethlehem Mine 33Cambr|a Slope T A7 summit
Bethlehem, No31 Atﬁ_ Bleary Hwy C!eszgu
Poary-H “' | & Vil %
[d- e“é\ 5 :w'"'m"“\ # ; 164 ¢ eCresson Mlne
i F @ = _—
8 ~Jackson Road - '-'”Y
il Bemlehem Glllen . .‘.’ > _316 Lmy Oty
State Vlnco | ) _
< 1 Lo LJ L St

86



FirstEnergy

Need Number: PN-2019-014

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:

Rosebud Mining— Twin Rock 46 kV Line Rebuild (s1918)

= Replace the existing conductor on the approximately 1 mile section of 46 kV line (s1918.1)
= Replace disconnect switches at Twin Rock to exceed loadability of new conductor (s1918.2)

Transmission Line Rating:

= Rosebud Mining — Twin Rock 46 kV Line:
= Before Proposed Solution: 32/32 MVA (SN/SE)
= Afler Proposed Soluion:  67/81 MVA (SN/SE)

Estimated Cost: $1.8M

Projected In-Service: 6/1/2022
Supplemental Project ID: 1918, s1918.1, $1918.2
Model: 2018 Series 2023 Summer RTEP 50/50

Penelec Transmission Zone M-3 Process
Rosebud Mining — Twin Rock 46 kV Line Rebuild
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FirstEnergy

Need Number: PN-2019-015

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Previously Presented:

Need Meeting 04/26/2019

Soluton Meeting 05/31/2019

Project Driver:

Operational Flexibility and Efficiency

Specific Assumption Reference:

System Performance Projects

= Substaton/line equipment limits

= Load at risk in planning and operational scenarios

= Load and/or customers at risk on single ransmission line
Problem Statement:

Philipsburg 115 kV substation serves approximately 42 MW of load and 18,600 customers. A stuck bus
tie breaker at Philipsburg will outage both 115-34.5 kV transformers and 115 kV network path. A fault
on the Philipsburg — Shawville 115 kV line outages the #2115-34.5 kV transformer. Over the past five
years, the Philipsburg — Shawville 115 kV line has experienced six sustained outages.

Transmission line raiings are limited by terminal equipment

= Philipsburg — Shawville 115 kV line:
Existing line rafing is 163/185 MVA (SN/SE). Existing conductor rating is 167/202 MVA (SN/SE).
(line trap, circuit breaker)

= Philipsburg — Eagle Valley 115 kV line:
Existing line rating is 137/174 MVA (SN/SE). Existing conductor rafing is 201/244 MVA (SN/SE).
(CTs, substation conductor / drop, circuit breaker)

-Rogckton Mt.

N

Penelec Transmission Zone M-3 Process
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F:rstEnergy Penelec Transmission Zone M-3 Process
| -~ Construct Philipsburg 115 kV Ring Bus

Need Number: PN-2019-015
Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019

Selected Solution:

Construct Philipsburg 115 kV Ring Bus (s1919) Shawville .

At Philipsburg:

= Construct a four breaker 115 kV ring bus (s1919.1)

= Replace liming CTs, substation conductor / drop, line trap, and circuit breakers on Shawville exit Philipsburg.
(s1919.2)

= Replace limiing CTs, substaton conductor / drop, and circuit breakers on Eagle Valley exit (s1919.3)

At Shawville:

= Replace line trap on Philipsburg line exit (s1919.4) 5:35 .

= Adjust line relaying as necessary
At Eagle Valley:

+ Adistine releying as necessary

Transmission Line Ratings: oW
= Phiipsburg — Shawville 115 KV Line: oY
= Before Proposed Solufon: 163/185 MVA (SN/SE) Sl B —
= Afler Proposed Soluion; ~ 167/202 MVA (SN/SE) 138k
= Philipsburg — Eagle Valley 115 kV Line: 115k
= Before Proposed Soluton: 137/174 MVA (SN/SE) 69 kv
= After Proposed Solution:  201/244 MVA (SN/SE) 46 kv
Estimated Cost: $4.5M 34.5
Projected In-Service: 12/1/2021 23k
Supplemental Project ID: s1919, s1919.1, $1919.2, s1919.3, s1919.4 New

Model: 2018 Series 2023 Summer RTEP 50/50
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HrstEnergy Penelec Transmission Zone M-3 Process
’ —~"° Construct Clark Summit 115 kV Ring Bus

275 ¥ 5.5 11 Miles
| N e

Need Number: PN-2019-016

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Previously Presented:

Need Meeting 04/26/2019

Soluton Meeting 05/31/2019

Project Driver:

Substations Transmission Li
69 kV 69 kV

15kv 15KV
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345KV
500 kV 345 KV
765 kV 500 kv

120 kV
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tht;g\(ﬁe

230 kv

Operational Flexibility and Efficiency

Specific Assumption Reference:

System Performance Projects

= Substaton/line equipment limits

= Load at risk in planning and operational scenarios

= Load and/or customers at risk on single ransmission line
Problem Statement:

Clark Summit 115 kV substation serves approximately 42 MW of load and 11,200 customers.
Substation has two transformers and no breakers. Afault on the Eclipse-Clark Summit-Grandview 115
kV line results in loss of line and both distribution transformers.

E Subs Identified 765 KV

” Tfo;\ge‘sra
Grandview

Uticadet. ~ Clark Summit

Transmission line raiings are limited by terminal equipment
= Clark Summit — Grandview 115 kV line:
Existing line rafing is 147/190 MVA (SN/SE). Existing conductor rating is 202/245 MVA (SN/SE).

(substation conductor) Handsome Lake

Copyright:© 2014
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FirstEnergy

Need Number: PN-2019-016

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019

Selected Solution:

Construct Clark Summit 115 kV Ring Bus (s1920)
At Clark Summit:

= Construct a new four breaker ring bus (s1920.1)
At Grandview :

= Replace substation conductor (s1920.2)

Transmission Line Rating:

= Clark Summit — Grandview 115 kV Line:
= Before Proposed Solution: 147/190 MVA (SN/SE)
= Afer Proposed Soluton:  202/245 MVA (SN/SE)

Estimated Cost: $3.9M

Projected In-Service: 12/1/2021
Supplemental Project ID: $1920, s1920.1, $1920.2
Model: 2018 Series 2023 Summer RTEP 50/50

Penelec Transmission Zone M-3 Process
Construct Clark Summit 115 kV Ring Bus
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FirstEnergy

Need Number: PN-2019-017

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Previously Presented:

Need Meeting 04/26/2019

Solution Meeting 05/31/2019

Project Driver:

Operational Flexibility and Efficiency

Specific Assumption Reference:

Network Radial Lines

= Radiallines defined by normally open points

Reconductor/Rebuild Transmission Lines
= Three or more terminal ransmission lines

Add/ExpandBus Configuration
= Eliminate simultaneous outages to muliple network elements

System Performance Projects
= Substation/line equipmentlimits
Problem Statement:

A three terminal line exists at Lilly substation (46 kV) with line exits to Summit, Bethlehem 33 and Jackson Road
(normally open atPortage). There is approximately 13 MWofload and 3,200 customers served radially from
Jackson Road 46 kV substation.

Transmission line ratings are limited by terminal equipment

= Jackson Road — Ampfire Mining 46 kV line:
Existing line rating is 24/24 MVA (SN/SE). Existing conductor rating is 67/81 MVA (SN/SE).
(line relaying, substation conductor, disconnect switches)

= Kokomo Road — Summit 46 kV line:
Existing line rating is 25/25 MVA (SN/SE). Existing conductor rating is 32/32 MVA (SN/SE).
(line relaying)

= Bethlehem 33 —Lilly 46 kV line:
Existing line rating is 25/33 MVA (SN/SE). Existing conductor rating is 53/64 MVA (SN/SE).
(substation conductor, line relaying)

Penelec Transmission Zone M-3 Process
Construct Lilly 46 kV Ring Bus
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F:rstEnergy Penelec Transmission Zone M-3 Process
| -~ Construct Lilly 46 kV Ring Bus

Need Number: PN-2019-017

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:

Construct Lilly 46 kV Ring Bus (s1921)

AtLilly:
= Constructa four breaker 46 kV ring bus (s1921.1)
At Jackson Road:
= Replace line relaying, substation conductor, and disconnectswitches on the Jackson Road to Ampfire Mining Bethlehem 33 Sankertown
46 kV line (s1921.2) Loretio  Bypass _
Summit
At Summit : ‘ Kokomo ‘
= Replace line relaying on the Kokomo Road — Summit 46 kV Line (s1921.3) Jackson Road
At Bethlehem 33: Road  Amfre  Ewenfd  Jncton  Portage Lilly
= Replace line relaying and substation conductor on the Bethlehem 33 - Lilly 46 kV line (s1921.4) ‘ .
At Portage:

= Normally open switch to be operated as normally closed on Portage - Lilly 46 kV line (s1921.5)

= Jackson Road — Ampfire Mining 46 kV Line: 500 kv
= Before Proposed Solution: 24/24 MVA (SN/SE) 345 K
= After Proposed Solution:  67/81 MVA (SN/SE) 230 KV —_———
= Kokomo Road — Summit 46 kV Line: 38Ry
= Before Proposed Solution: 25/25 MVA (SN/SE)
= After Proposed Solufion:  32/32 MVA (SN/SE) 115 kv
= Bethlehem 33 —Lilly 46 kV Line: 69 kv
= Before Proposed Solution: 25/33 MVA (SN/SE) 46 kV
= After Proposed Solution:  53/64 MVA (SN/SE) 34.5 KV
Estimated Cost: $4.4M 23 kY
Projected In-Service: 12/1/2021 New

Supplemental ProjectID: s1921,51921.1,51921.2,51921.3,519214,51921.5
Model: 2018 Series 2023 Summer RTEP 50/50
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FirstEnergy

Need Number: PN-2019-018

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Previously Presented:

Need Meeting 04/26/2019

Soluton Meeting 05/31/2019

Project Driver:

Operational Flexibility and Efficiency

Specific Assumption Reference:

System Performance Projects
= Reliability of Non-Bulk Electric System (Non-BES) Faciliies

= Load and/or customers at risk on single fransmission lines
Add/Expand Bus Configuration

= Loss of substation bus adversely afiects transmission system performance
= Eliminate simultaneous outages to muliple networked elements

Problem Statement:
Loss of the substation bus at Colinsville substation inferrupts ~22 MW of load and 3,290 customers

and opens the network connecting sources info the Altoona 46 kV load pocket

Penelec Transmission Zone M-3 Process
17t Street Substation
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FirstEnergy

Need Number: PN-2019-018

Process State: Submission of Supplemental Project for inclusion in the Local Plan11/19/2019
Selected Solution:

Build a new 17th Street 46 kV Substation (s1922)

= Construct a new 46 kV breaker-and-a-half substation to replace the existing Collinsville substation
(s1922.1)

= |nstall a new terminal for 20th Street 46 kV (s1922.2)

= |nstall a new terminal for Greenwood 46 kV (s1922.3)

= |nstall a new terminal for Pleasant Valley 46 kV (s1922.4)

= |nstall a new terminal for Altoona F 46 kV (s1922.5)

= Install a new terminal for Altoona AG 46 kV (s1922.6)

= Install a new terminal for Altoona G 46 kV (s1922.7)

= |nstall a new terminal for #1 46-12.47 kV fransformer (s1922.8)
= |nstall a new terminal for #2 46-12.47 kV ransformer (s1922.9)
= Install a new terminal for 46 kV capacitor (s1922.10)

Continued on next slide...

Penelec Transmission Zone M-3 Process
171 Street Substation

46-12.47 KV
. Collinsville
Twentieth
Street
17t Street
Pleasant Valley €€ & Greenwood
Altoona

500 kv

345 kv

138 kv

115kv
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34.5kv
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F:rstEnergy Penelec Transmission Zone M-3 Process
| —~" 171 Street Substation

Need Number: PN-2019-018

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019

Transmission Line Rating: 46-12.47 W

= 17th Street— 20th Street 46 kV Line (s1780.4 and s1780.5):

= Before Proposed Solution (Collinsville — 20th Street46 kV Line): 91/111 MVA (SN/SE) . Collinsville

= After Proposed Solution: 91/111 MVA (SN/SE)

17th Street— Greenwood46 kV Line: Tuenieth
= Before Proposed Solution (Collinsville — Greenwood 46 kV Line): 38/49 MVA (SN/SE)
= Afler Proposed Soluion: 67/81 MVA (SN/SE) st valey € LTSS Greenwood

17th Street — PleasantValley 46 kV Line:
= Before Proposed Solution (Collinsville — PleasantValley 46 kV Line): 38/49 MVA (SN/SE)
= After Proposed Solution: 81/98 MVA (SN/SE)

17th Street— Altoona F 46 kV Line: Altoona
= Before Proposed Solution (Collinsville — Altoona F 46 kV Line): 49/50 MVA (SN/SE)

= Afler Proposed Solution: 49/50 MVA (SN/SE)

= 17th Street — Altoona AG 46 kV Line: 500 KV

= Before Proposed Solution (Collinsville — Altoona AG 46 kV Line): 38/49 MVA (SN/SE) 345 RV

= After Proposed Solution: 81/98 MVA (SN/SE) a0
= 17th Street— Altoona G 46 kV Line:

= Before Proposed Solution (Collinsville - Attoona G 46 kV Line): 49/50 MVA (SN/SE) 138 kv

= After Proposed Solution: 49/50 MVA (SN/SE) 115kv
Estimated Cost: $9.0M 69 KV
Projected In-Service: 6/1/2022 46 KV
Supplemental ProjectID: $1922,51922.1,51922.2,51922.3,519224,51922.5, §1922.6,51922.7, 51922 8, 34.5 KV
$1922.9,51922.10

23KV

Model: 2018 Series 2023 Summer RTEP 50/50 New
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FirstEnergy

Need Number: PN-2019-019

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019

Previously Presented:
Need Meeting 04/26/2019
Soluton Meeting 05/31/2019
Project Driver:

Operational Flexibility and Efficiency

Specific Assumption Reference:

System Performance Projects

= Substaton/line equipment limits

Equipment'Technology/Design Upgrades

= Line swifch limitations

Network Radial Lines

= Radial lines defined by normally open points
Reconductor/Rebuild Transmission Lines

= Transmission line that cannot be utiized for operational switching
= Three or more terminal transmission lines

Add/Expand Bus Configuration

= Elminate simulianeous outages to multiple networked elements
Build New Transmission Line

= Three or more terminal lines

= Network radial lines

Continued on next slide...

Penelec Transmission Zone M-3 Process
Warrior Ridge 46 kV Expansion
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F:rstEnergy@ Penelec Transmissign Zone M-3 Procgss
—~ Warrior Ridge 46 kV Expansion

Need Number: PN-2019-019

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019

Previously Presented:

Need Meeting 04/26/2019

Soluion Meeting 05/31/2019

Problem Statement:

= Warrior Ridge Substation is currently configured as a straight bus. Loss of the bus interrupts ~25 MWs ofload with limited transfer capability.

= Normally open points exist at Wiliamsburg, ABW tap, and MacLane (D-Tap) that are established to prevent network flows from Lewistown, Tyrone
North, and Altoona.

= The system is unable to be networked due to thermal limits of line conductor, terminal equipment, and antiquated directional relaying.
= ABWtap is an established three terminal line between Altoona 46 kV, Warrior Ridge 46 kV, and Tyrone North 46 kV substations.
= Line switch interrupters are not capable of operaional switching such as loop spliting and/or interrupting line charging current

Transmission line ratings are limited by terminal equipment

= Tyrone North — Birmingham 46 kV line: Existing line rating is 33/33 MVA (SN/SE). Existing conductor rating is 53/64 MVA (SN/SE). (line relaying,
Substation conductor)

= Birmingham — Sinking Valley 46 kV line: Existing line rating is 34/44 MVA (SN/SE). Existing conductor rating is 53/64 MVA (SN/SE). (substation
conductor)

= Alexandria — ABW Tap — Warrior Ridge 46 kV line: Exiting line rating is 55/69 MVA (SN/SE). Existing conductor rating is 59/71 MVA (SN/SE).
(disconnect switches)

= Wiliamsburg - ABW Tap — Warrior Ridge 46 kV line: Existing line raiing is 25/25 MVA (SN/SE). Existing conductor rating is 49/50 MVA (SN/SE). (line
relaying, substation conductor)

= Wiliamsburg REC — Wiliamsburg 46 kV line: Existing line rating is 25/25 MVA (SN/SE). Existing conductor rating is 49/50 MVA (SN/SE). (line relaying,
substation conductor)

= Wiliamsburg — Alioona 46 kV line: Existing line rating is 26/28 MVA (SN/SE). Existing conductor rating is 53/64 MVA (SN/SE). (substation conductor,
line relaying)

= Warrior Ridge — Center Union 46 kV line: Existing line rafing is 17/17 MVA (SN/SE). Existing conductor rating is 59/71 MVA (SN/SE). (line relaying,
substation conductor, disconnect switches)

= Warrior Ridge — WRH Tap— OC1 Tap — Huntingdon 46 kV: Exisiing line rating is 22/22 MVA (SN/SE). Existing conductor rating is 93/113 MVA
(SN/SE). (line relaying, disconnect switches, substation conductor)
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FirstEnergy

Need Number: PN-2019-019

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:

Warrior Ridge 46 kV Project (s1923)

At Warrior Ridge:

= Construct a 46 kV breaker-and-a-halfsubstation (s1923.1)

At Center Union:

= Replace disconnect switch on Warrior Ridge line exit with motor operated disconnect switch with whip
(s1923.2)

At Belleville:

= Replace disconnect switch on Center Union line exit with motor operated disconnect switch with vacuum
botles (s1923.3)

At New Holland:

= Replace disconnect switch on Belleville line exit with motor operated disconnect switch with vacuum
botles (s1923.4)

At Huntingdon:

= Replace line relaying, substaton conductor, disconnect switthes on the Huntingdon -Warrior Ridge 46 kV
line (51923.5)

At Altoona:

= Replace line relaying, disconnect switches on the Altoona - Wiliamsburg 46 kV line (s1923.6)
Altoona — Williamsburg 46 kV line:

= Rebuild ~0.9 miles of the existing Altoona — Williamsburg 46 kV line (s1923.7)

At Williamsburg:

= Replace line relaying, disconnect switches, and substaton conductor on the Altoona - Wiliamsburg
46 kV line (s1923.8)

At Williamsburg REC:

= Replace disconnect switches with motor operated disconnect switches with whips on the
Wiliamsburg — Williamsburg REC 46 kV line (s1923.9)

Penelec Transmission Zone M-3 Process
Warrior Ridge 46 kV Expansion

Williamsburg — Williamsburg REC 46 kV line:

= Rebuild ~0.5 miles of Williamsburg — Williamsburg REC 46 kV line (s1923.10)
Williamsburg REC — Warrior Ridge 46 kV:

= Eliminate ABW Tap, via aline loop (s1923.11)

= Rebuild ~7.5 miles of Williamsburg REC — Warrior Ridge 46 kV line (s1923.11)
Alexandria — Warrior Ridge 46 kV line:

= Rebuild the line from ABW tap (s1923.12)

At Alexandria:

» Replace disconnect switch on the Warrior Ridge line exit with motor operated disconnect
switch with whip (s1923.13)

At Water Street Tap:

» Replace disconnect switches with motor operated disconnect switches with vacuum
bottles on Water Street - Pemberton and Water Street - Alexandria 46 kV lines (s1923.14)

At Pemberton:

» Replace disconnect switch on the Sinking Valley REC line exit with a motor operated
disconnect switch with vacuum bottles (s1923.15)

At Birmingham:

= Replace substation conductor on Birmingham - Sinking Valley REC and Tyrone North -
Birmingham 46 kV line (s1923.16)

At Tyrone North:

» Replace line relaying and substation conductor on Birmingham - Tyrone North 46 kV line
(s1923.17)

Continued on nextslide...
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FirstEnergy

Need Number: PN-2019-019

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019

Transmission Line Ratings:
Tyrone North - Birmingham46 kV Line:
= Before Proposed Solution: 33/33 MVA (SN/SE)

= After Proposed Solution:  53/64 MVA (SN/SE)
Birmingham- Sinking Valley 46 kV Line:

= Before Proposed Solution: 34/44 MVA (SN/SE)

= After Proposed Soluton:  53/64 MVA (SN/SE)
Alexandria — Warrior Ridge 46 kV Line:

= Before Proposed Solution: N/A

= After Proposed Soluion:  81/98 MVA (SN/SE)
Warrior Ridge — Williamsburg REC 46 kV Line:

= Before Proposed Solution: N/A

= After Proposed Solution: 81/98 MVA (SN/SE)
Wiliamsburg REC —Williamsburg 46 kV Line:

= Before Proposed Solution: 25/25 MVA (SN/SE)

= After Proposed Solution:  81/98 MVA (SN/SE)
Williamsburg — Altoona 46 kV Line:

= Before Proposed Solution: 26/28 MVA (SN/SE)

= After Proposed Soluton: 81/98 MVA (SN/SE)
Warrior Ridge — Center Union 46 kV Line:

= Before Proposed Solution: 17/17 MVA (SN/SE)

= After Proposed Soluion:  59/71 MVA (SN/SE)
Warrior Ridge — WRH Tap 46 kV Line:

= Before Proposed Solution: 22/22 MVA (SN/SE)

= After Proposed Solution: 93/113 MVA (SN/SE)
OC1 Tap—Huntingdon 46 kV Line:

= Before Proposed Solution: 33/33 MVA (SN/SE)
= After Proposed Solution: 93/113 MVA (SN/SE)

Penelec Transmission Zone M-3 Process
Warrior Ridge 46 kV Expansion

Estimated Cost: $26.4M

Projected In-Service: 12/1/2021

Supplemental Project ID: s1923,s1923.1,s1923.2,s1923.3, s1923.4, s1923.5, s1923.6, s1923.7,
5$1923.8, s1923.9, s1923.10, s1923.11, s1923.12, $1923.13, s1923.14, s1923.15, s1923.16, $s1923.17

Model: 2018 Series 2023 Summer RTEP 50/50

500 kv

345 kv

138 kv

115kv

69 kv

46 KV
Tyrone North 34.5 kY

Birmingham 23 kK

Sinking Valley New
Peiberton

Williamsburg
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‘/ Williamsburg Huntingdon
Altoona

Alexandria i
Warrior Belleville

. Center )
Ridge Union Belleville New Holland
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FirstEnergy

Need Number: PN-2019-021

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Previously Presented:

Need Meeting 04/26/2019

Soluton Meeting 05/31/2019

Project Driver:

Operational Flexibility and Efficiency

Specific Assumption Reference:

System Performance Projects

= Substation/line equipment limits

= Load at riskin planning and operational scenarios

Add/Expand Bus Configuration

= Eliminate simultaneous outages to multiple networked elements
Problem Statement:

Buffalo Road 115 kV substation serves approximately 100 MW ofload and 3,500 customers. A stuck
bus te breaker at Bufflalo Road will outage both 115-34.5 kV transformers and three 115 kV lines.

Transmission lines are limited by terminal equipment

= Buffalo Road — Four Mile Junction BRFM2 115 kV Line:
Existing line rating is 190/226 MVA (SN/SE). Existing conductor rating is 202/245 MVA (SN/SE).
(substation conductor)

Penelec Transmission Zone M-3 Process
Construct Buffalo Road 115 kV Ring Bus
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FirstEnergy

Need Number: PN-2019-021

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:

Construct Buffalo Road 115 kV Ring Bus (s1924)

At Buffalo Road:

= Expand the bus configuration t a six breaker ring bus by installing three new 115 kV breakers
(s1924.1)

= Replace limifing substation conductor on the Buflalo Road - Four Mile #2115 kV circuit (51924.2)
At Green Garden:

= Adjust remote end relaying as necessary

At Four Mile:

= Adjust remote end relaying as necessary

Transmission Line Rating:

= Buffalo Road — Four Mile Junction BRFM2 115 kV Line:
= Before Proposed Solution: 190/226 MVA (SN/SE)
= Afler Proposed Soluion:  202/245 MVA (SN/SE)

Estimated Cost: $9.0M

Projected In-Service: 6/1/2022
Supplemental Project ID: s1924, s1924.1, $1924.2
Model: 2018 Series 2023 Summer RTEP 50/50

Penelec Transmission Zone M-3 Process
Construct Buffalo Road 115 kV Ring Bus
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HrstEnergy Penelec Transmission Zone M-3 Process
’ ’ Multiple Misoperation Relay Projects

Need Number: PN-2019-022 to PN-2019-025

PN-2019-027 to PN-2019-031

APS-2019-009
Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Previously Presented: l

Roliing - Erib-East 0 15 30 ‘LGO Al

Meadowsr . M SRR :
: Four Mi|e Jot Substations
o 69KV

o . 15KV

‘ 120 KV
138 KV

161 kV

Warren  Seneca

Need Meetng 06/28/2019 L i
Need Meeting 07/24/2019 (APS-2019-009) . 345KV
Soluton Meeting 07/31/2019 00k

Proi . 765 kV
roject Driver: dand<S i Subs Identified

Equipment Material Condition, Performance and Risk
Operational Flexibility and Efficiency

Specific Assumption Reference:

System Performance Projects Global Factors

= System reliability and performance

= Substaton/line equipment limits

Upgrade Relay Schemes

= Relay schemes that have a history of misoperation

Shingletown

= Obsolete and dificult to repair communication equipment (DTT, Blocking, efc.) z\i Valley Cﬁﬂem' Yeagertowz
L A srescent
= Communication technology upgrades . NS oo Arsenal [ eWistown

n b o B
Bus protection schemes BrunotKiandiOS0 oy Edgewood

CGlid o s D
Yukon Quemahoning Q
Rhodes Lane

'
\ Tenaska Westmoreland

Continued on next slide...
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F:rstEnergy Penelec Transmission Zone M-3 Process
—~ Multiple Misoperation Relay Projects

Need Number: PN-2019-022 to PN-2019-025
PN-2019-027 o PN-2019-031
APS-2019-009
Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Problem Statement:
= FirstEnergy has identified protecton schemes using a certain vintage of relays and communication equipment that have a history of misoperation.
= Proper operation of the protection schemerequires all the separate components perform adequately during a fault
= In many cases the protecton equipment cannot be repaired due o a lack of replacement part and available expertise in the outdated technology.
= Transmission line ratings are limited by terminal equipment

Existing Line Existing Conductor

Rating Rating
PN-2019- Transmission Line / Substation Locations (SN / SE) (SN / SE) Limiting Terminal Equipment
022 Lucerne — Edgewood 115 KV Line 147/190 202/245 Line Relaying, Line Trap, Substation Conductor
Edgewood — Shelocta 115 kV Line 125/143 202/245 Line Relaying, Line Trap, Substation Conductor
023 East Pike — Lucerne 115 kV Line 163/185 202/245 Line Relaying, Line Trap, Substation Conductor
024 Jackson Road — Seward 115 KV Line 175/191 232/282 Line Relaying, Substation Conductor
025 / APS-2019-009 Armstrong — New Bethlehem 138 kV Line 293/332 308/376 Line Trap, Substation Conductor
New Bethlehem — Brookwille 138 kV Line 295/342 308/376 Line Trap, Substation Conductor, Circuit Breaker
027 Hoowersville — Scalp Lewvel 115 kV Line 164/190 202/245 Line Relaying, Line Trap, Substation Conductor
Scalp Lewvel — Rachel Hill 115 kV Line 164/190 202/245 Line Relaying, Line Trap, Substation Conductor
028 Penn Tech — Ridgway 115 kV Line 135/155 232/282 Line Relaying, Substation Conductor
029 Gore Junction — Rolling Meadows 115 kV Line 137/172 202/245 Disconnect Switch, Line Relaying, Substation Conductor
030 Hill Valley — Shade Gap 115 kV Line 55/55 202/245 Line Relaying, Substation Conductor
031 Garman — Spangler 115 kV Line 126/149 232/282 Line Relaying, Substation Conductor
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FirstEnergy

Need Number: PN-2019-022 to PN-2019-025

PN-2019-027to PN-2019-031
APS-2019-009

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solutions:

PN-2019-

022

023

024

025 /
APS-2019-
009

027

028

029

030

031

No topology changes, no bubble diagrams required.

Transmission Line/
Substation Locations

Lucerne — Edgew ood 115 kV Line
Edgew ood — Shelocta 115 kV Line

East Pike — Lucerne 115 kV Line

Jackson Road — Sew ard 115 kV Line
Armstrong — New Bethlehem 138 kV
Line

New Bethlehem — Brookville 138 kV Line

Hooversville — Scalp Level 115 kV Line
Scalp Level — Rachel Hill 115 kV Line

Penn Tech — Ridgw ay 115 kV Line

Gore Junction — Rolling Meadows 115
kV Line

Hill Valley — Shade Gap 115 kV Line

Garman — Spangler 115 kV Line

Model: 2018 Series 2023 Summer RTEP 50/50

New MVA
Line Rating
(SN/ SE)

202/245
202/245

202/245

232/282

308/376
308/376

202/245
202/245

232/282

202/245

202/245

232/282

Supplement
al Project ID

S2042, s2042.1,
$2042.2,
s2042.3

S2043, s2043.1,
$2043.2

S2044, s2044.1,
5$2044.2

s2045.1

S2046, s2046.1,
s2046.2,
s2046.3

s2047

S2048, s2048.1,
s2048.2

s$2049

S2050, s2050.1,
$2050.2

Penelec Transmission Zone M-3 Process
Multiple Misoperation Relay Projects

Scope of Work

Shelocta 115 kV Substation — Replace line relaying, line trap, and substation conductor (s2042.1)
Edgew ood 115 kV Substation — Replace substation conductor (s2042.2)
Lucerne 115 kV Substation — Replace line relaying, line trap, and substation conductor (s2042.3)

East Pke 115 kV Substation — Replace line relaying, line trap, and substation conductor (s2043.1)
Lucerne 115 kV Substation — Replace line relaying, line trap, and substation conductor (s2043.2)

Jackson Road 115 kV Substation — Replace line relaying and substation conductor (s2044.1)
Sew ard 115 kV Substation — Replace line relaying and substation conductor (s2044.2)

Brookville 138 kV Substation — Replace line relaying, line trap, substation conductor, and circuit
breaker (s2045.1)

Hooversville 115 kV Substation — Replace line relaying and line trap (s2046.1)
Scalp Level 115 kV Substation — Replace substation conductor (s2046.2)
Rachel Hill 115 kV Substation — Replace line relaying, line trap, and substation conductor (s2046.3)

Ridgw ay 115 kV Substation — Replace line relaying and substation conductor (s2047)

Gore Junction 115 kV Substation — Replace line relaying and substation conductor (s2048.1)
Rolling Meadow s 115 kV Substation — Replace line relaying, substation conductor, and disconnect
switch (s2048.2)

Shade Gap 115 kV Substation — Replace line relaying and substation conductor (s2049)

Garman 115 kV Substation — Replace line relaying and substation conductor (s2050.1)
Spangler 115 kV Substation — Replace line relaying and substation conductor (s2050.2)

Estimat
e Costs

($M)

$0.9M

$0.7M

$0.8M

$0.5M

$0.9M
$0.2M
$0.5M

$0.8M

$0.9M

6/1/2020

4/1/2020

6/1/2020

4/1/2020

12/1/2020

12/1/2021

4/1/2021

6/1/2021

4/1/2021



FirstEnergy

Need Number: PN-2019-026, PN-2019-034, APS-2019-010, and APS-2019-011
Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Previously Presented:

Need Meeting 07/11/2019

Soluton Meeting 08/08/2019

Project Driver:

Equipment Material Condition, Performance and Risk

Operational Flexibility and Efficiency

Specific Assumption Reference:

System Performance Projects Global Factors

= System reliability and performance

= Substation/line equipment limits

Upgrade Relay Schemes

= Relay schemes that have a history of misoperation

= Obsolete and dificult to repair communication equipment (DTT, Blocking, efc.)
= Communication technology upgrades

= Bus protection schemes

Continued on next slide...

Penelec/APS Transmission Zone M-3 Process
Multiple Misoperation Relay Projects
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F:rstEnergy Penelec/APS Transmission Zone M-3 Process
| —~"° Multiple Misoperation Relay Projects

Need Number: PN-2019-026, PN-2019-034, APS-2019-010, and APS-2019-011
Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Problem Statement:

= FirstEnergy has identified protecton schemes using a certain vintage of relays and communication equipment that have a history of
misoperation.

= Proper operation of the protection schemerequires all the separate components perform adequately during a fault

= In many cases the protecton equipment cannot be repaired due o a lack of replacement part and available expertise in the outdated
technology.

= Transmission line ratings are limited by terminal equipment

Existing Line Existing
Rating Conductor Rating
Need Number Transmission Line / Substation Locations (SN / SE) (SN / SE) Limiting Terminal Equipment
PN-2019-026 Shawnille — Shingletown 230 kV Line 489/554 546/666 Line Relaying, Line Trap, Substation Conductor
APS-2019-011 g ying. P,
PN-2019-034 Elko — Shawille 230 kV Line 489/554 546/666 Line Relaying, Line Trap, Substation Conductor

APS-2019-010
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F:rstEnergy Penelec/APS Transmission Zone M-3 Process
| —~"° Multiple Misoperation Relay Projects

Need Number: PN-2019-026, PN-2019-034, APS-2019-010, and APS-2019-011
Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:

New MVA
Line Estimate
Need Transmission Line / Rating Supplement d Costs
Number Substation Locations (SN/SE) | al ProjectID Scope of Work (M)
PN-2019-026 S S2051, . ég%vg\fllle) 230 kV Substation — Replace line trap and substation conductor
APS-2019- ; 546/666 s2051.1, . . . . : $0.9M 12/1/2020
011 Line $2051.2 + Shingletown 230 kV Substation — Replace line relaying, line trap, and

substation conductor (s2051.2)

PN-2019-034 S2052, + Elko 230 kV Substation — Replace line relaying, line trap, and substation
APS-2019- Elko — Shawnille 230 kV Line 546/666 s2052.1, conductor (s2052.1) $1.3M 6/15/2020
010 s$2052.2 + Shawnille 230 kV Substation — Replace line relaying and line trap (s2052.2)

No topology changes, no bubble diagram required.
Model: 2018 Series 2023 Summer RTEP 50/50
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FirstEnergy Penelec Transmission Zone M-3 Process
’ —~"° Homer City North 345/230-23 kV Transformer Replacement

Need Number: PN-2019-032

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019 red (0T naw el Legend

Previously Presented: poguonel 0 e
Need Meeting 07/11/2019 + 15KV 15KV
Soluon Meeting 08/08/2019 :zz z 120 KV
Project Driver: s 138 kv
Equipment Material Condition, Performance and Risk zig :z ;:; ::
Specific Assumption Reference: sl ik i 5 e L
Substaion Condiion Rebuild/Replacement < ”"’"’"’" _. 765 kV 0KV

Subs Identified 765 kV
= Power fransformers and load tap changers (LTCs)

= Stafion system protection and controls
Problem Statement: P

Homer City North 345/230-23 kV Transformer
= Transformer has increased failure probability due to:
= Type “U” bushings
= High level heating gases and moisture
= Deteriorated control cabinet components
= Obsolete parts
= Leaks

= Transformer is 51 years old. Social Hall  Blairsville East FIOK

Transformer circuit rating is the existing transformer rafing of 653/697 MVA (SN/SE).

& |Tap VASCO Ethel Springs

Ciyrig‘ht:(c) 2014 Esti
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F:rstEnergy Penelec Transmission Zone M-3 Process
| —~"° Homer City North 345/230-23 kV Transformer Replacement

Need Number: PN-2019-032
Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:

Replace Homer City North 345/230-23 kV Transformer (s2053)

= Replace the North 345/230-23 kV transformer and associated equipment with 345/230-23 kV
336/448/560 M VA transformer

Transformer Rating:

Homer City North 345/230-23 kV Transformer
= Before Proposed Soluton: 653/817 MVA (SN/SE) _
= Afer Proposed Solution: 691/854 MVA (SN/SE) Homer City 345 Homer City 230

Estimated Cost: $6.6 M Hg ‘

Projected In-Service: 12/31/2021
Supplemental Project ID: s2053
Model: 2018 Series 2023 Summer RTEP 50/50

500 kv

345 kv

138 kv

115kv

69 kv

46 kv

34.5kv

23 kv

New

110



FirstEnergy

Need Number: PN-2019-033

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Previously Presented:

Need Meeting 07/11/2019

Soluton Meeting 08/08/2019

Project Driver:

Equipment Material Condlition, Performance and Risk

Specific Assumption Reference:

Line Condition Rebuild/Replacement

= Age/condiion of wood pole transmission line structures

Problem Statement:

The Armstrong — Homer City 345 kV line is exhibiting deterioration resulting in increased

maintenance. The structures are approaching end of life. The line was originally constructed
in 1967.

= Toftal line distance is approximately 34.5 miles
= 167 out of 204 structures failed inspection (82% failure rate)
= Failure reasons include age, woodpecker damage, top rot, bayonet top, and weatherization.

Penelec Transmission Zone M-3 Process
Armstrong — Homer City 345 kV Line Rebuild

N
0 475 95 19 Miles
J \u. ' ' | 1 1 ' | Legend

Substations Transmission Lines
\ o« BOKV 69 kV
15KV 115 kV
120 kV
138 kV
161 kv
230 kV
345 KV

KissingerJet. Tap  miersns
New Bethlehem

New Bethiehem

Karns City

120 kV
138 KV
161 kV

Armstrongye

230 kv

Armstrong
Shanor Manor 500 kv 345 KV
tler
765 kV 500 kv
. . Butler
20 Cabrecht Tap Subs Identified 765 kv
; Kittghning
Cabot ~ Woodland _
Ketanning
Lawson Jd.
3l Crek Jot. P S

/Saxonburg NorthPointe Garretts RunhJct.

Houseville All-Pam

Silverville
Big Pine Tap Keystone
Federal St. Kiski Valley South Berid Shelocta
aWN/ et Leeetiburg "
0 4 Brackennidge Vandergrift
Gobain " Braeidge dincion
h MMHT:YIIG( % ﬁgsmgton Vanqe.lgfiff
' : Sk North Washington
xjr[ge'; Springdale. 3
o . Cheswick - Shaffers Corner
1" Logan's Femy e
Universal Eyergr%% ,- Plum Saltsburg

EbenSburg

8 Nanty Gio

g al o 4Cambriz
(22 rycr”ej(,st/ .,”e Sunco Delmont 5k .ggglgson Rd
e Blairsville East L5 g i

At ey/ North Oakford VASCO , Y ‘”"W"'ﬁ Famew\Eneﬁ?ﬂy (,:em

b I~Iamsm‘10(y P Vasco Tap Fthal Qarinae Conemath M Copyrigh\(c\)\ ZES{(
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FirstEnergy Penelec Transmission Zone M-3 Process
| —~° Armstrong — Homer City 345 kV Line Rebuild

Need Number: PN-2019-033
Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:

Armstrong— Homer City 345 kV Line Rebuild (s2054)
= Rebuild and reconductor approximately 33.0 miles of wood pole construction

Transmission Line Rating:

Armstrong — Homer City 345 kV Line Amstiong 345
= Before Proposed Solution: 1269/1566 MVA (SN/SE)
= After Proposed Solution: 1269/1566 MVA (SN/SE)

Estimated Cost: $138 M
Projected In-Service: 12/31/2023
Supplemental Project ID: s2054

Model: 2018 Series 2023 Summer RTEP 50/50

500 kv

Homer City 345
kv 345 kv

138 kv

115kv

69 kv

46 kv

34.5kv

23 kv

New
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FirstEnergy

Need Number: ME-2018-019

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Previously Presented:

Need Meeting 11/28/2018

Soluton Meeting 01/25/2019

Project Driver:

Equipment Material Condition, Performance and Risk
Specific Assumption Reference:

Substation Condition Rebuild/Replacement

Problem Statement:

Jackson#5 230/115 kV:

= Transformer is 48 years old

= Dissolved gas in oil

= History of oil leaks, compromising oil integrity

Existing transformer circuit rating is 339 / 406 MVA (SN/ SE).
Existing transformer rating is 193/ 244 MVA (SN/ SE).

Met-Ed Transmission Zone M-3 Process
Jackson #5 230/115 kV Transformer Replacement

y 9, Mies

1225 45
ity

Legend

Substations Trans mission Lines
69 kv 69 kV

15 kv 115 kV
G 120 kV

138 kV 138 kV
161 kV
161 kV

230 kV
U5 KV A
500 kV 345 kV
765 kV 500 kV

Subs |dentified 765 kV

(o)

PH. Glatfelter

-

Fairviewg @@, -

Johnson Controls

2

/’é
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F:rstEnergy Met-Ed Transmission Zone M-3 Process
| —~"° Jackson #5 230/115 kV Transformer Replacement

Need Number: ME-2018-019

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:

Jackson#5 230/115 kV transformer replacement (s1878)

= Replace the 230/115 kV 90/120/150 MVA transformer and associated equipment with new 230/115
kV 180/240/300 MVA transformer

Transformer Rating:

= Jackson#5 230/115 kV Transformer 2ooie kv
= Before Proposed Solution: 193 MVA SN/ 244 MVA SE » R
= After Proposed Solution (antcipated): 361 MVA SN/387 MVA SE

Three Milelsland

Hunterstown A
Yorkana

115-69 KV
Estimated Cost: $4.9 M 3%

Projected In-Service: 12/31/2020 Hamillon €
Supplemental Project ID: s1878
Model: 2018 Series 2023 Summer RTEP 50/50

Eg 115-13.2kv

JE Baker 500 kv
345 kv

North Hanover

MengesMills Bair

138 kv

115kv

69 kv

46 kv

34.5kv

23 kv

New
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FirstEnergy

Need Number: ME-2018-020

Process State: Submission of Supplemental Project for inclusion in the Local Plan11/19/2019

Previously Presented:

Need Meeting 11/28/2018

Soluton Meeting 01/25/2019

Project Driver:

Equipment Material Condition, Performance and Risk
Specific Assumption Reference:
Substaton Condion Rebuild/Replacement
Problem Statement:

North Hershey #1230/69 kV:

= Transformer is over 40 years old

= Criical role in operation of 69 kV

= Transformer leaking

Existing transformer circuit rating is 155 / 184 MVA (SN/ SE).

Existing transformer rating is 123/ 137 MVA (SN/ SE).

Met-Ed Transmission Zone M-3 Process
North Hershey #1 230/69 kV Transformer Replacement and 230 kV Ring Bus

Legend

Substations

115

69 kv

115 kV

120 kV

138 kV

161 kV

230 kV

345 kV

500 kV

765 kV

Subs Identified

Transmission Lines
69 kv

115kV
120 kV
138 kV
161 kV
230 kV
345 kV
500 kv
765 kV




FirstEnergy Met-Ed Transmission Zone M-3 Process
| —~"° North Hershey #1 230/69 kV Transformer Replacement and 230 kV Ring Bus

Need Number: ME-2018-020

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019 Hummelstown North Temple
Selected Solution: (PPL)

North Hershey #1230-69 kV transformer replacement and 230 kV ring bus (s1879)

= Replace the 230-69 kV 60/80/100 MVA fransformer and associated equipment with new 230-69 kV
100/134/168 MVA fransformer(s1879.1)

= Expand the North Hershey 230 kV bus into a three breaker ring bus (s1879.2)

. North Hershey
Transformer Rating: 230-69 KV
= North Hershey #1 230-69 kV transformer

= Before Proposed: 123 MVA SN /137 MVA SE
= After Proposed Solution (anticipated): 211 MVA SN /232 MVA SE

Estimated Cost: $9.1M

Projected In-Service: 12131/2021

Supplemental Project ID: s1879, s1879.1, s1879.2 500 kv

Campbelltown Grantville

Model: 2018 Series 2023 Summer RTEP 50/50 345 kv

138 kv

115kv

69 kv

46 kv

34.5kv

23 kv

New
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FirstEnergy

Need Number: ME-2018-021

Process State: Submission of Supplemental Project for inclusion in the Local Plan11/19/2019
Previously Presented:

Need Meeting 11/28/2018

Soluton Meeting 01/25/2019

Project Driver:

Customer Service (Reliability)

Specific Assumption Reference:

Customer request will be evaluated per FirstEnergy’s “Requirements for Transmission Connected
Faciles” document and “Transmission Planning Criteria” document

Problem Statement:

= Customer requested fransmission service in the Stroudsburg, PA area due to multiple outages over
past several years.

= Limited outage restoration options in the area.
= The area north of Shawnee substation has no fransmission system

= Customers in tis area are served by three 34.5 kV circuits rom Shawnee or from Walker substation
which is radial 69 kV.

= 6000 customers directy served by the 34.5 kV circuits
= 7600 customers fed from substations sourced by the 34.5 kV system
= Territory is a narrow corridor bounded by the Delaware river to the east

Tannersville

Met-Ed Transmission Zone M-3 Process

Bartonsville

M

North Stroudsburg

“sthuashiry
Stroudsbﬁ(r'g_
| X OO

0 Monroe

E

Substations

69 kv

15 kV

120 kV

138 KV

161 kV

230 kv

345 kv

500 kv

765 kV

Subs Identified

Construct a new 69 kV transmission line from Shawnee Substation to Walker Substation

Transmission Lines
69 kV

115 kV
120 kv
138 kV
161 kV
230 kv
345KV

500 kv

765 KV



F:rstEnergy Met-Ed Transmission Zone M-3 Process
| —~" Construct a new 69 kV transmission line from Shawnee Substation to Walker Substation

Need Number: ME-2018-021 Foxhill B(Lljasgf)”

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019 g

Selected Solution: Shawnee

Construct a new 69 kV transmission line from Shawnee Substation to Walker Substation (approximately 31.1 230 kv % 230-34.5kv

miles) (s1880) %

Shawnee Substation 93060 kY S5

= Expand 230 kV bus into a six breaker ring bus (s1880.1) Hemlock
= Install a new 100/134/168 MVA 230-69 KV tansformer and associated equipment (s1880.2) Bushidll BIEDOT atier (PPL)

Birchwood Lakes Substation S%%Wkr\],ee . . $

= Provide new 69 kV delivery point (s1880.3)

= Install a new 69 kV 9.6 MVAR capacitor (s1880.4) Tw(ig PLil)kes

N

Bushkil Falls Substation 09-34.5k

= Provide new 69 kV delivery point (s1880.5) 500 KV
= |nstall a new 69 kV 9.6 MVAR capacitor (s1880.6) 245 kv
Walker Substation 230KV | =————
= Expand 69 kV bus into a three breaker ring bus (s1880.7) 138 kv

115 kv
Estimated Cost: $60M 69 kv
Projected In-Service: 12/31/2023 46 KV
Supplemental Project ID: s1880, s1880.1, s1880.2, s1880.3, s1880.4, s1880.5, s1880.6, s1880.7 34.5kV
Model: 2018 Series 2023 Summer RTEP 50/50 23KV

New
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HrstEnergy@ I\/Iet-Ed.Trans.mission Zone M-3 Propess
’ ~ Multiple Line Rebuild/Rehab Projects

Need Number: ME-2019-001to ME-2019-003,

ME-2019-005t0 ME-2019-008, Legend
ME-2019-010to M E'2019-014, Substatif;)gn:v Transmission Lines
69 kV
WE-2015-020 How 5K Shickshinn
Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019 sl 120 kv . . Z‘ C J S Shawnee
Previously Presented: 138 kV ey Susquhann T10#Yard aCKSONsy Tamnersvile O
Need Meeting 02/22/2019 . 161V g

Soluion Meeting 04/26/2019 345 KV 0K
Project Driver: jzg :\\; zz: :z
Equipment Material Condition, Performance and Risk Siihe identifed

Specific Assumption Reference:

Line Condiion Rebuild/Replacement

= Age/condiion of wood pole transmission line structures

= Age/condiion of steel tower or steel pole transmission line structures
= Age/conditon of ransmission line conductors =0 ; i E-Fle
System Performance Projects r R/cktown
= Substation/line equipment limits
Problem Statement:

= Line sections are exhibing deterioration, increasing maintenance needs. Transmission line is
approaching end of life

= Transmission line ratings are limited by terminal equipment Mountaii
arlisle Pike

“Siegied) /

Schnecksville

Park&sburg

= R!'ll'ee I
\Hunterstown Hamhoa ﬁ : » C( Dalestle
rrtanna @Licon e oy e i
Oxford : Hi v :
Straban \ \ 7 & TN
Fairview . 4

(Rarmantnwn N\ Johnson Gorirols




F:rstEnergy Met-Ed Transmission Zone M-3 Process
—~ Multiple Line Rebuild/Rehab Projects

Transmission Line / Substation Existing Circuit Existing Conductor | Limiting Terminal Length of Identified Structures
Locations Rating (SN / SE) Rating (SN/ SE) Equipment Line (miles) | (end of life / total) Failure reasons
001 Adamstow n — Flying Hills 69 kV Line 53 / 64 53 / 64 - 6.6 79 /92 Age, top rot, voids,
Flying Hills — South Reading 69 kV Line 53 / 64 80 / 96 Substation Conductor / Drops 2.4 (86% Failure Rate) w oodpecker holes, etc.
Baldy — Weisenberg 69 kV Line 62 / 62 80 /96 Relays, Substation Conductor 9.1
. . . 180 /514 Top rot, voids,
002 Weisenberg — Lynnville 69 kV Line 89 / 107 89 / 107 - 5.0 (35% Failure Rate) w oodpecker holes, etc.
Lynnville — South Hamburg 69 kV Line 51 /66 74 190 Substation Conductor 15.1
North Temple — Berkley Tap 69 kV Line 113 /148 139 /169 Substation Conductor 1.0
Berkley Tap - Berkley 69 kV Line 51 /66 55 / 56 Substation Conductor 0.01
. . 43 / 150 Top rot, voids,
003 Berkley Tap — Cambridge Lee 69 kV Line 139 /169 139 /169 - 0.1 (29% Failure Rate) w oodpecker holes, etc.
Cambridge Lee — Bern Church 69 kV Line 55 /56 55 / 56 - 4.8
Bern Church — Northkill 69 kV line 80 /96 80 /96 - 6.4
: . . . 3/37
005 Carsonia — South Reading 813 69 kV Line 78 194 162 / 198 Substation Conductor / Drops 3.7 (8% Failure Rate) Top rot
East Topton — Huffs Church 69 kV Line 50 /50 80 /96 Relays, Substation Conductor 5.3
. 92 / 227 Top rot, bottom rot,
006 Huffs Church — Barto 69 kV Line 80 /96 80 /96 - 5.4 (41% Failure Rate) w oodpecker holes, etc.
Barto — North Boyertow n 69 kV Line 80 /96 80 /96 - 3.9
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Met-Ed Transmission Zone M-3 Process
Multiple Line Rebuild/Rehab Projects

FirstEnergy

Existing Clrcuit Existing Length of Identified
Transmission Line / Substation Rating Conductor Line Structures (end
Locations (SN/ SE) Rating (SN/SE) | Limiting Terminal Equipment (miles) of life / total) Failurereasons
. . . 93 /103 Age, decay,
007 Alcoa — South Lebanon 69 kV Line 82 /103 111 /134 Disconnect Sw itches, Relays 4.0 (90% Failure Rate) w oodpecker holes
008 Bernville — State Street 69 kV Line 52 /66 60 /75 Substation Conductor 10.7 155 / 181 Age, sound,
State Street — South Hamburg 69 kV Line 88 /93 139 /169 Substation Conductor, Relays 0.8 (86% Failure Rate) w oodpecker holes
t/illr(]jgletown Junction — York Haven 115 kV 129 /156 129 /156 ) 40
010 100/ 120 Age, bad/cut/missing
York Haven — Zions View 115 kV Line 129 / 156 129 / 156 - 4.8 (83% Failure Rate) grounds, etc.
Zions View —Smith Street 115 kV Line 126 / 149 129 / 156 Substation Conductor 6.6
Allentow n Cement — St Peters 69 kV Line 53 /64 53 /64 - 2.0
: : Age, bad/cut/missing
011 St Peters — South Hamburg 69 kV Line 51 /64 53 /64 Substation Conductor 7.5 148 | 225 grounds, sound,
St Peters — Moselem 69 kV Line 132 /158 139 /169 Substation Conductor 15 (70% Failure. Rate) W°°dpegt'éer holes,
Moselem — Lyons 69 kV Line 51/64 53 /64 Substation Conductor 4.2
North Temple — Royal Green Tap 69 kV Line 82 /103 139 / 169 g’;g;gne“ SIS, oS ENTan Comensier, 0.4
Royal Green Tap — Royal Green 69 kV Line 82 /103 89 /107 Disconnect Switch 0.1
: . . Age, bad/cut/missing
012  Royal Green Tap — Berkley Tap 69 KV Line 82 /103 139 /169 Disconnect Switch 0.6 159 /208 grounds, rot, sound
(76% Failure Rate) T '
Berkley Tap — Berkley 69 KV Line 51 /64 53 /64 Substation Conductor 0.01 w oodpecker holes
Berkley Tap — Leesport 69 kV Line 53 /64 53 /64 - 3.6
Leesport — South Hamburg 69 kV Line 51 /64 53 /64 Substation Conductor 7.2
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HrstEnergy@ I\/Iet-Ed_Trangmission Zone M-3 Propess
| —~ Multiple Line Rebuild/Rehab Projects

Existing
Circuit Existing Identified
Transmission Line/ Substation Rating Conductor Length of Line | Structures (end
Locations (SN/ SE) Rating (SN/SE) | Limiting Terminal Equipment (miles) of life / total) Failurereasons
Alcoa — North Cornw all 69 kV Line 82 /103 102 / 124 Disconnect Switches 3.1 196 / 164 Age, bad/cut/missing
013 ; ; : . grounds, top rot/decay,
North Cornw all — Broad Street 69 kV Line 82 /103 111 /134 gljﬁg::ti?t =Y ItCheS’ SLzsEan 2.0 (77% Failure Rate) Woodpecker h0|esy etc.
North Hershey — Grantville 69 kV Line 80 /96 80 /96 - 15 Age, bad/cut/missing
79 /91
014 87% Fail Rat grounds, decay,
Grantville — Turf Club 69 KV Line 64 /65 64 /65 ; 3.0 (B7% Faikre Rate) ) odnecker holes, etc.
South Lebanon — Bayer Labs 69 kV Line 51/56 55/56 Substation Conductor 5.9 Age, badf cut/missing
020 163 /203 grounds, decay, split
. (80% Failure Rate) top, static bayonet,
Bayer Labs — Myerstown 69 kV Line 55/56 55/56 - 1.1 w oodpecker holes, etc.

122



FirstEnergy Met-Ed Transmission Zone M-3 Process
| —~"° Adamstown — South Reading 69 kV Line Rehab/Rebuild

Need Number: ME-2019-001

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:

Adamstown — South Reading 69 kV line Rehab/Rebuild (s1892)

= Rehab/Rebuild Adamstown — South Reading. Reconductor 7.2 miles of the 9 mile line.

= 5.4 miles of reconductoring on Adamstown-Flying Hills (s1892.1) Adamstown Flying Hills South Reading
= 1.8 miles of reconductoring on Flying Hills-South Reading (s1892.2)
= Replace substaton conductor and drops at Flying Hills on the Adamstown — Flying Hills 69 kV Line . . .
(s1892.3)

Transmission Line Ratings:
= Adamstown— Flying Hills 69 kV Line:
= Before Proposed Solution: 53/64 MVA (SN/SE)

= Afier Proposed Soluton: 80/96 MVA (SN/SE)

= Flying Hills — South Reading 69 kV Line: 500 kv
= Before Proposed Solution: 53/64 MVA (SN/SE) 245 kv

= Afler Proposed Solution: 80/96 MVA (SN/SE) Sy
Estimated Cost: $9.4M el
Projected In-Service: 12/31/2019 LSk
Supplemental Project ID: s1892, $1892.1, $1892.2, $1892.3, 69 kv
Model: 2018 Series 2023 Summer RTEP 50/50 1ok
34.5kV

23 kv

New
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F:rstEnergy Met-Ed Transmission Zone M-3 Process
| —~"° Baldy — South Hamburg 69 kV Line Rehab/Rebuild

Need Number: ME-2019-002

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:

Baldy - South Hamburg 69 kV line Rehab/Rebuild (s1893)

= Rehab/Rebuild Baldy — South Hamburg (~29.3 miles) (s1893.1)

= Replace line relaying and substation conductor at Baldy on the Baldy— Weisenberg 69 kV Line South Hamburg Lynnville Weisenberg Baldy
(s1893.2)

= Replace substation conductor at South Hamburg on the Lynnville- South Hamburg 69 kV Line . ‘ ‘ .
(s1893.3)

Transmission Line Ratings:
= Baldy— Weisenberg 69 kV Line:
= Before Proposed Solution: 62/62 MVA (SN/SE)

= Afler Proposed Solution: 80/96 MVA (SN/SE)
egen
= Weisenberg— Lynnville 69 kV Line: .

= Before Proposed Solution: 89/107 MVA (SN/SE) P00
= Afler Proposed Soluton: 89/107 MVA (SN/SE) 345k
= Lynnville- South Hamburg 69 kV Line: 230kv | ——————
= Before Proposed Solution: 51/66 MVA (SN/SE) 138 kv
= Afier Proposed Solution: 74/90 MVA (SN/SE) 115k
69 kv
Estimated Cost: $12.3M 46 kv
Projected In-Service: 12/31/2019 34.5kV
Supplemental Project ID: 1893, s1893.1, $1893.2, s1893.3 23KV
Model: 2018 Series 2023 Summer RTEP 50/50 New
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F:rstEnergy Met-Ed Transmission Zone M-3 Process
| —~"° North Temple — North Kill 69 kV Line Rehab/Rebuild

Need Number: ME-2019-003

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:

North Temple - Northkill 69 kV line Rehab/Rebuild (s1894)

= Rehab/Rebuild North Temple — Northkill. Reconductor ~5.8 miles on Cambridge Lee-Bern Church
secfion (51894.1)

= Replace substaion conductor at North Temple on the North Temple — Berkley Tap 69 kV Line

i OO 0 0 ©°
Transmission Line Ratings:

= North Temple — Berkley Tap 69 kV Line:
= Before Proposed Solution: 113/148 MVA (SN/SE)
= Afler Proposed Solution: 139/169 MVA (SN/SE)

= Berkley Tap — Cambridge Lee 69 kV Line:

= Before Proposed Solufion: 139/169 MVA (SN/SE)

North Kill Bern Church Cambridge Lee Berkey Tap North Temple

= Afler Proposed Solution: 139/169 MVA (SN/SE) S00kv

= Cambridge Lee — Bern Church 69 kV Line: 345KV
= Before Proposed Soluion: 55/56 MVA (SN/SE) 230KV | —

= Afler Proposed Solution: 80/96 MVA (SN/SE) 138 kv

115 kv

Estimated Cost: $14.2M 69 kv

Projected In-Service: 06/01/2020 46 kv

Supplemental Project ID: s1894, s1894.1, s1894.2 34.5 KV

Model: 2018 Series 2023 Summer RTEP 50/50 23KV

New
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FirstEnergy Met-Ed Transmission Zone M-3 Process
| —~° Carsonia — South Reading 69 kV Line Rehab/Rebuild

Need Number: ME-2019-005

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:

Carsonia - South Reading 69 kV line Rehab/Rebuild (s1895)

= Rehab/Rebuild Carsonia — South Reading 69 kV Line (s1895.1)

= Replace substation conductor and line drops at Carsonia on the Carsonia — South Reading 69 kV
Line (51895.2) South Reading Carsonia

Transmission Line Ratings: H
= Carsonia — South Reading 69 kV Line:

= Before Proposed Solution: 78/94 MVA (SN/SE)

= Afler Proposed Solution: 162/198 MVA (SN/SE)

Estimated Cost: $8.3M
Projected In-Service: 12/31/2019

Supplemental Project ID: 51895, $1895.1, 51895.2 200
Model: 2018 Series 2023 Summer RTEP 50/50 345K

138 kv

115kv

69 kv

46 kv

34.5kv

23 kv

New
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FirstEnergy Met-Ed Transmission Zone M-3 Process
| —~"° East Topton — North Boyertown 69 kV Line Rehab/Rebuild

Need Number: ME-2019-006

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:

East Topton — North Boyertown 69 kV line Rehab/Rebuild (s1896)

= Rehab/Rebuild East Topton — North Boyertown 69 kV line (s1896.1)

= Replace line relaying and substation conductor at East Topton on the East Topton —Hufls Church 69
kV line (31896.2) East Topton Huffs Church Barto North Boyertown

Transmission Line Ratings: ‘ ‘ ‘ *
= Hufs Church - East Topton 69 kV Line:

= Before Proposed Solution: 50/50 MVA (SN/SE)

= Afler Proposed Solution: 80/96 MVA (SN/SE)

Estimated Cost: $18.2M
Projected In-Service: 12/31/2019

Supplemental Project ID: 51896, $1896.1, 51896.2 200
Model: 2018 Series 2023 Summer RTEP 50/50 345K

138 kv

115kv

69 kv

46 kv

34.5kv

23 kv

New

127



F:rstEnergy Met-Ed Transmission Zone M-3 Process
* —~" Alcoa — South Lebanon 69 kV Line Rehab/Rebuild

Need Number: ME-2019-007

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:

Alcoa — South Lebanon 69 kV line Rehab/Rebuild (s1897)

= Rehab/Rebuild Alcoa —South Lebanon 69 kV Line (s1897.1)

= Replace disconnect switches and relays at Alcoa on the Alcoa —South Lebanon 69 kV Line (s1897.2)
= Replace disconnect switches and relays at South Lebanon on the Alcoa — South Lebanon 69 kV Line

(s1897.3) . .
Transmission Line Ratings:

= Alcoa — South Lebanon 69 kV Line:
= Before Proposed Solution: 82/103 MVA (SN/SE)
= Afier Proposed Solution: 111/134 MVA (SN/SE)

.
Estimated Cost: $3.2M

Projected In-Service: 12/31/2020 200
Supplemental Project ID: 1897, s1897.1, $1897.2, $1897.3 345K

Model: 2018 Series 2023 Summer RTEP 50/50 230kv | ——————
138 kV

Alcoa South Lebanon

115kv

69 kv

46 kv

34.5kv

23 kv

New
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F:rstEnergy Met-Ed Transmission Zone M-3 Process
| —~"° Bernvile — South Hamburg 69 kV Line Rehab/Rebuild

Need Number: ME-2019-008

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019

Selected Solution:

Bernville — South Hamburg 69 kV line Rehab/Rebuild

= Rehab/Rebuild Bernvile — South Hamburg (s1898)

= Reconductor Bernville — State Street section (s1898.1)

= Replace substaon conductor and relays at South Hamburg on the State Street — South Hamburg 69 kV Line Bemville  State StreetTap  South Hamburg

(s1898.2) ‘ . *
= Replace substaton conductor at Bernville 69 kV on the Bernville — State Street 69 kV Line (s1898.3)

Transmission Line Ratings:
= Bernville — State Street Tap 69 kV Line:
= Before Proposed Solution: 52/66 MVA (SN/SE)

= Afler Proposed Solution: 82/103 MVA (SN/SE)
egen
= State Street Tap — South Hamburg 69 kV Line: .

= Before Proposed Solution: 88/93 MVA (SN/SE) P00
= After Proposed Soluton: 139/169 MVA (SN/SE) 345KV

230 kv —
Estimated Cost: $14.9M 138kv
Projected In-Service: 06/01/2020 115kv
Supplemental Project ID: s1898, s1898.1, $1898.2, s1898.3 69 kv
Model: 2018 Series 2023 Summer RTEP 50/50 46 kv
34.5kV
23 kv

New
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FirstEnergy

Need Number: ME-2019-010
Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:
Middletown Junction— Smith Street 115 kV line Rehab/Rebuild (s1899)
= Rehab/Rebuild Middletown Juncion — Smith Street (s1899.1)
= Replace substaion conductor at Smith Street (s1899.2)
Transmission Line Ratings:
= Zions view — Smith Street 115 kV Line:
= Before Proposed Solution: 126/149 MVA (SN/SE)
= Afler Proposed Solution: 129/156 MVA (SN/SE)

Estimated Cost: $2.1M

Projected In-Service: 12/31/2022

Supplemental Project ID: s1899, s1899.1, $1899.2
Model: 2018 Series 2023 Summer RTEP 50/50

Met-Ed Transmission Zone M-3 Process
Middletown Junction — Smith Street 115 kV Line Rehab/Rebuild

Smith Street

Zionsview York Haven Tap Middletown
Junction

500 kv

345 kv

138 kv

115kv

69 kv

46 kv

34.5kv

23 kv

New
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FirstEnergy

Need Number: ME-2019-011

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:

Allentown Cement - Lyons — South Hamburg 69 kV line Rehab/Rebuild (s1900)

= Rehab/Rebuild Allentown — Lyons — South Hamburg 69 kV Line, Reconductor ~15.2 miles (s1900.1)
= Replace substaton conductor at South Hamburg 69 kV station (s1900.2)

= Replace substaton conductor at Moselem 69 kV station (s1900.3)

= Replace substation conductor at Lyons 69 kV station (s1900.4)

Transmission Line Ratings:
= Lyons — Moselem 69 kV Line:
= Before Proposed Solution: 51/64 MVA (SN/SE)
= Afler Proposed Solution: 139/169 MVA (SN/SE)
= Moselem — St Peters 69 kV Line:
= Before Proposed Solution: 132/158 MVA (SN/SE)
= Afler Proposed Solution: 139/169 MVA (SN/SE)
= St Peters — Allentown Cement 69 kV Line:
= Before Proposed Solution: 53/64 MVA (SN/SE)
= Afler Proposed Solution: 139/169 MVA (SN/SE)
= St Peters — South Hamburg 69 kV Line:
= Before Proposed Solution: 51/64 MVA (SN/SE)
= Afler Proposed Solution: 139/169 MVA (SN/SE)

Estimated Cost: $15.7M

Projected In-Service: 12/31/2021

Supplemental Project ID: s1900, $1900.1, s1900.2, s1900.3, s1900.4
Model: 2018 Series 2023 Summer RTEP 50/50

Met-Ed Transmission Zone M-3 Process

Allentown Cement — Lyons — South Hamburg 69 kV Line Rehab/Rebuild

South Hamburg St Peters Moselem Lyons

Allentown Cement

500 kv

345 kv

138 kv

115kv

69 kv

46 kv

34.5kv

23 kv

New
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F:rstEnergy Met-Ed Transmission Zone M-3 Process
| —~"° North Temple — South Hamburg 69 kV Line Rehab/Rebuild

Need Number: ME-2019-012

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:

North Temple — South Hamburg 69 kV line Rehab/Rebuild (s1901)

= Rehab/Rebuild North Temple — Royal Green Tap - Berkley Tap - Leesport - South Hamburg 69 kV line.
Reconductor ~11.86 miles (s1901.1)

= Replace Substation Conductor and Switches at North Temple 69 kV station (s1901.2)
= Replace Switches at Royal Green Tap 69 kV staton (s1901.3)

= Replace Substafion Conductor at South Hamburg 69 kV station (s1901.4) H ‘ ‘ .

Transmission Line Ratings:
= North Temple — Royal Green Tap 69 kV Line:
= Before Proposed Solution: 82/103 MVA (SN/SE)
= Afler Proposed Solufion: 139/169 MVA SE (SN/SE)

= Royal Green Tap — Berkley 69 kV Line:

North Temple Royal GreenTap BerkieyTap Leesport South Hamburg

= Before Proposed Solution:  82/103 MVA (SN/SE) 500 KV
= Afler Proposed Solution: 139/169 MVA (SN/SE) a5 kY
= Berkley — Leesport 69 kV Line: a0
= Before Proposed Solution: 53/64 MVA (SN/SE) .
= Afler Proposed Solution: 139/169 MVA (SN/SE)
= Leesport — South Hamburg 69 kV Line: kil
= Before Proposed Solution: 51/64 MVA (SN/SE) 6ok
= Afler Proposed Solution: 139/169 MVA (SN/SE) 46kv
34.5kv
Estimated Cost: $13.8M 23kv
Projected In-Service: 12/31/2021 New

Supplemental Project ID: s1901, s1901.1, s1901.2, s1901.3, s1901.4
Model: 2018 Series 2023 Summer RTEP 50/50

132



F:rstEnergy Met-Ed Transmission Zone M-3 Process
* —~" Alcoa — Broad Street 69 kV Line Rehab/Rebuild

Need Number: ME-2019-013

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:

Alcoa — Broad Street 69 kV line Rehab/Rebuild (s1902)

= Rehab/Rebuild Alcoa —North Cornwall - Broad Street 69 kV line (s1902.1)

= Replace Substaion Conductor and Switches at Broad Street on the North Cornwall - Broad Street 69 kV line
(s1902.2)

= Replace Switches at Alcoa on the Alcoa— North Cornwall 69 kV line (s1902.3)
Transmission Line Ratings: . ‘ .
= Alcoa — North Cornwall 69 kV Line:

= Before Proposed Solution: 82/103 MVA (SN/SE)

= Afler Proposed Solution: 102/124 MVA (SN/SE)
= North Cornwall — Broad Street 69 kV Line;

= Before Proposed Solufon: 82/103 MVA (SN/SE)

Broad Street North Cornwall Alcoa

= Afler Proposed Solufion: 111/134 MVA (SN/SE) 500 kv
345 KV
Estimated Cost: $6.5M
Projected In-Service: 12/31/2021 "
Supplemental Project ID: 1902, s1902.1, $1902.2, $1902.3 "
Model: 2018 Series 2023 Summer RTEP 50/50 i
69 kv
46 KV
34.5kv
23 kv
New
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F:rstEnergy Met-Ed Transmission Zone M-3 Process
| —~"° North Hershey — Turf Club 69 kV Line Rehab/Rebuild

Need Number: ME-2019-014
Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:
North Hershey — Turf Club 69 kV line Rehab/Rebuild (s1903)
= Rehab/Rebuild North Hershey — Turf Club. Reconductor ~4.5 miles.
Transmission Line Ratings:
= North Hershey — Grantvile 69 kV Line:
= Before Proposed Solution:  80/96 MVA (SN/SE).

= Afler Proposed Solution: 111/134 MVA (SN/SE). ‘ ‘ ‘
= Grantvile — Turf Club 69 kV Line:

= Before Proposed Solufon:  64/65 MVA (SN/SE).

= Afler Proposed Solution: 111/134 MVA (SN/SE).

Projected In-Service: 12/31/2021 500 kV
Supplemental Project ID: s1903
Model: 2018 Series 2023 Summer RTEP 50/50

North Hershey Grantville Turf Club

345 kv

138 kv

115kv

69 kv

46 kv

34.5kv

23 kv

New
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FirstEnergy Met-Ed Transmission Zone M-3 Process
| —~° South Lebanon — Myerstown 69 kV Line Rehab/Rebuild

Need Number: ME-2019-020

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019

Selected Solution:

South Lebanon — Myerstown 69 kV line Rehab/Rebuild (s1909)

= Rehab/Rebuild South Lebanon —Bayer Labs - Myerstown 69 kV line. Reconductor ~7 miles (s1909.1)

= Replace substation conductor at South Lebanon on the South Lebanon — Bayer Labs 69 kV line (s1909.2)

Transmission Line Ratings:

= South Lebanon — Bayer Labs 69 kV Line: South Lebanon
= Before Proposed Soluton: 51/56 MVA (SN/SE) H_‘
= Afler Proposed Solution: 111/134 MVA (SN/SE)

= Bayer Labs — Myerstown 69 kV Line:

= Before Proposed Solution:  55/56 MVA (SN/SE)
= Afler Proposed Solufion: 111/134 MVA (SN/SE)

BayerLabs Myerstown

Estimated Cost: $10.4M 500 KV
Projected In-Service: 12/31/2021

Supplemental Project ID: s1909, s1909.1, $1909.2
Model: 2018 Series 2023 Summer RTEP 50/50

345 kv

138 kv

115kv

69 kv

46 kv

34.5kv

23 kv

New
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FirstEnergy Met-Ed Transmission Zone M-3 Process
’ —~" Birdsboro — South Reading 69 kV Line Rebuild/Rehab

Need Number: ME-2019-015

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Previously Presented:

Need Meeting 02/22/2019

Soluton Meeting 04/26/2019

Project Driver:

Equipment Material Condition, Performance and Risk

Specific Assumption Reference:

= Line Condifion Rebuild/Replacement — Age/condiion of transmission line conductors, wood pole
transmission line structures

= System Performance Projects — Substation/Line Equipment Limits
= Reconductor/Rebuild Transmission Lines — Transmission lines with high loading

S b o % Lorane
Problem Statement: f& Painted Sky "7, N Pioneer
The South Reading-Painted Sky-Lorane-Pioneer Crossing-Birdsboro 69 kV line is exhibiing 9 y B(%)netown Roa d QX . Crossing

deterioration resulfing in increased maintenance. The Transmission line is approaching end of life

= 28 out of 125 structures failed inspection (22% Failure Rate). Birdsbo Birdsboro BT L Potse
= Failure reasons include bad/cutmissing grounds, staic bayonet, broken guy, woodpecker damage, Legend Stane, %
efc. Substations Transmission Lines & S

U 69 kV 69 kV P E C O

= Tofal line distance is approximately 7.5 miles.
115kV 115 kV

120 kV 120 kV

138 kV

138 kV

Continued on next slide... 101K 161 kV
. 230 kV

345 kV
500 kV 345 kV

765 kV 500 kV
Subs Identified 765 kV 6 Miles

| g = - - [ 1 N

230 kV

Copyright:l© 2014 Esri
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FirstEnergy

Need Number: ME-2019-015

Process State: Submission of Supplemental Project for inclusion in the Local Plan11/19/2019
Previously Presented:

Need Meeting 02/22/2019

Soluton Meeting 04/26/2019

Problem Statement (Continued):

Thermal loading on the Lorane-Pioneer Crossing 69 kV section is ~115% of the SE rating for loss of the
N. Boyertown 230-69 kV transformer & S. Reading-Birdsboro 828 69 kV line.

(2018 RTEP Model - 2023 Summer)

Transmission line rafing is limited by terminal equipment
South Reading-Painted Sky 69 kV line: (substation conductor)
= Existing line rating is 88/114 MVA (SN/ SE).

= Existing conductor rating is 139 / 169 MVA (SN/ SE).

Painted Sky-Lorane 69 kV line: (substation conductor)
= Existing line rafing is 137/ 169 MVA (SN/ SE).
= Existing conductor rating is 139 / 169 MVA (SN/SE).

Met-Ed Transmission Zone M-3 Process
Birdsboro — South Reading 69 kV Line Rebuild/Rehab

*L Lorane e
ao~ ionee

2 .
4 Boonetown Road © N » o Crossing

Bir dSbO ~Birdshoro Power

g . Polts W
%
Legend Ve e, <
KX )
Substations Transmission Lines P E C NPt O
U 69 kV 69 kV \
. 15kV

15 kV
120 kV
138 kV
161 kV
230 kV
345 kV
500 kV
765 kV

120 kV
138 kV
161 kV
230 kV
345 kV
500 kV
765 kV

Subs Identified 6 Miles

|1 g == - | 1 1h N

Copyright:l© 2014 Esri
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FirstEnergy Met-Ed Transmission Zone M-3 Process
| —~"° Birdsboro — South Reading 69 kV Line Rebuild/Rehab

Need Number: ME-2019-015
Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:
Birdsboro— South Reading 69 kV line Rehab/Rebuild
= Rehab/Rebuild Birdsboro — South Reading (s1904)
= Reconductor 2.68 miles of 69 kV Line
= 223 miles on Lorane-Pioneer Crossing (81904.1) South Reading Painted Sky Lorane Pioneer Crossing Birsboro
= (.45 miles on Pioneer Crossing-Birdsboro (s1904.2) . ‘ . ‘
= Replace substaton conductor at Lorane 69 kV station (1904.3) ‘
= Replace substation conductor at South Reading 69 kV station (1904.4)
Transmission Line Ratings:
= South Reading— Painted Sky 69 kV Line:
= Before Proposed Solution: 88/114 MVA (SN/SE)

= Afler Proposed Soluton: 139/169 MVA (SN/SE)

= Painted Sky-Lorane 69 kV Line: 500 KV
= Before Proposed Solution: 137/169 MVA (SN/SE) 245 K
= Afler Proposed Solution: 139/169 MVA (SN/SE) 230 kY
= | orane- Pioneer Crossing 69 kV Line: 138 Ry
= Before Proposed Solution: 55/56 MVA (SN/SE) Y
= Afler Proposed Solution: 139/169 MVA (SN/SE) Y
= Pioneer Crossing— Birdsboro 69 kV Line:
= Before Proposed Solution: 74/90 MVA (SN/SE) sl
= Afler Proposed Solufion; 139/169 MVA (SN/SE) 345k
Estimated Cost: $4.1M 23V
Projected In-Service: 12/01/2019 New

Supplemental Project ID: s1904, s1904.1, s1904.2, s1904.3, s1904.4
Model: 2018 Series 2023 Summer RTEP 50/50
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FirstEnergy Met-Ed Transmission Zone M-3 Process
’ —~"° North Boyertown — Ringing Rocks 69 kV Line Rebuild/Rehab

Need Number: ME-2019-016

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Previously Presented:

Need Meeting 02/22/2019

Soluton Meeting 04/26/2019

Project Driver:

Equipment Material Condition, Performance and Risk

Specific Assumption Reference: North

= Line Condiion Rebuild/Replacement —Age/condion of ransmission line conductors, wood pole Boyertown'
transmission line structures, and steel pole fransmission line structures

= System Performance Projects — Substation/Line Equipment Limits
= Reconductor/Rebuild Transmission Lines — Transmission lines with high loading
Problem Statement:

The N. Boyertown-Cabot-County Line-Middle Creek-Ringing Rocks 69 kV line is exhibiing deterioration
resuling in increased maintenance. The Transmission line is approaching end of life
= 41 out of 147 structures failed inspection (28% Failure Rate).
= Failure reasons include split top, cracking, efc. Legend
= Total line distance is approximately 7.7 miles. SubEatons dansmision Llnes
U 69 kV 69 kV
115 kV 115 kV
120 kV 120 kV
Continued on next slide... 1ok 138 kv
161 kV
230 kV
345 kV

500 kV 345KV .
765KV 500 kV Perkiomen

161 kV
230 kV

Subs Identified 765 kV

Copyright:© 2014!Esri
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FirstEnergy

Need Number: ME-2019-016

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Previously Presented:

Need Meeting 02/22/2019

Soluton Meeting 04/26/2019

Problem Statement (Continued):

Thermal loading on North Boyertown-Cabot 69 kV section and Cabot-County Line 69 kV sections are
loaded to approximately 112% and 100% of their SE ratings respectively for loss of the North
Boyertown-West Boyertown 69 kV line & Birdsboro-West Boyertown 69 kV line.

(2018 RTEP Model — 2023 Summer)

Transmission line rating is limited by terminal equipment

North Boyertown — Cabot Tap 69 kV line: (relay and substation conductor)
= Existing line rating is 62 /72 MVA (SN/SE).

= Existing conductor rating is 72 / 72 MVA (SN/ SE).

County Line —Middle Creek 69 kV line: (substation conductor)

= Existing line rafing is 132/ 158 MVA (SN/ SE).

= Existing conductor rafing is 139 / 169 MVA (SN/ SE).

Middle Creek — Ringing Rocks 69 kV line: (relay, disconnect switch)
= Existing line raiing is 62 /62 MVA (SN/SE).

= Existing conductor rating is 99 /99 MVA (SN/ SE).

Met-Ed Transmission Zone M-3 Process

North Boyertown — Ringing Rocks 69 kV Line Rebuild/Rehab

Substations

69 kV

115 kV
120 kV
138 kV
161 kV
230 kV
345 kV
500 kV
765 kV

Legend

Transmission Lines

69 kv

15kV
120kV
138 kV
161 kV
230 kV
345 kV
500 kV

Subs Identified 765 kV

Nonq
Boyertown

Perkiomen

Copyright:© 2014!Esri

Roversford
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FirstEnergy Met-Ed Transmission Zone M-3 Process
| —~° North Boyertown — Ringing Rocks 69 kV Line Rebuild/Rehab

Need Number: ME-2019-016

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:

North Boyertown — Ringing Rocks 69 kV line Rehab/Rebuild

= Rehab/Rebuild North Boyertown — Ringing Rocks (s1905)

= Reconductor approximately 1.5 miles on North Boyertown-County Line section 69 kV line (s1905.1)

= Replace Substaion Conductor and Relay at North Boyertown on the North Boyertown — Cabot Supermetals 69 kV
line (s1905.2)

= Replace Substaion Conductor at County Line on the County Line - Middle Creek 69 kV line (s1905.3) . ‘ ‘_‘_‘
= Replace Relay and Disconnect at Ringing Rocks on the Middle Creek - Ringing Rocks 69 kV line (s1905.4)
Transmission Line Ratings:

= North Boyertown — Cabot Supermetals 69 kV Line:
= Before Proposed Solution:  62/72 MVA (SN/SE)

= Afler Proposed Solution: 139/169 MVA (SN/SE)
= Cabot Supermetals — County Line 69 kV Line:

Ringing Rocks Middle Creek County Line Cabot Supermetals North Boyertown

= Before Proposed Solution: 62/77 MVA (SN/SE) 00K
= Afler Proposed Soluton: 139/169 MVA (SN/SE) e
= County Line —Middle Creek 69 kV Line: b B e—
= Before Proposed Soluion:  132/158 MVA (SN/SE) 138K
= Afier Proposed Solufion: 139/169 MAV (SN/SE) 115k
= Middle Creek — Ringing Rocks 69 kV Line: 69 kv
= Before Proposed Solution: 62/62 MVA (SN/SE) 46 kv
= After Proposed Solution: 139/169 MVA (SN/SE) 345KV
Estimated Cost: $4.5M 23KV
Projected In-Service: 12/31/2020 New

Supplemental Project ID: 1905, s1905.1, $1905.2, $1905.3, s1905.4,
Model: 2018 Series 2023 Summer RTEP 50/50
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HrstEnergy Met-Ed Transmission Zone M-3 Process
’ ~"° Cleona — West Lebanon 69 kV Line Rebuild/Rehab

Need Number: ME-2019-017
Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Previously Presented:

-
QRN
o]

Need Meeting 02/22/2019 -,’,
Solution Meeting 04/26/2019
Project Driver:

Equipment Material Condition, Performance and Risk
Specific Assumption Reference:
= Line Condition Rebuild/Replacement- Age/condition of transmission line conductors, wood pole transmission

line structures North Lebanon =
= System Performance Projects — Substation/Line EquipmentLimits &lorth Lebanon PRI
= Reconductor/Rebuild Transmission Lines — Transmission lines with high loading 0\
. %

:rr;br\:eg:t:r:nggonaw Lebanon69 kV line is exhibiting deteriorat ingin i i Vo M _ E P Cleona b=

. . g deferioration resuling in increased maintenance. g =/ XXX
The Transmission line is approaching end oflife AR B
= 58 outof 73 structures failed inspection (79% Failure Rate). - South Lebanon O
= Failure reasons include top rot, voids, woodpecker holes, efc. P o P P L

= Tofal line distance is approximately 7.1 miles.
Legend

Thermalloading on Cleona-WestLebanon 69 kV section is approximately 98% ofthe SE rating for loss of the 5‘:"5"“6"9":\/ T”"s'"i::i:\;' i
South Lebanon 230-69 kV #1 &#2 transformers. e e
(2018 RTEP Model- 2023 Summer) oy oy
138 kV 138 KV
Transmission line rating is limited by terminal equipment 161y el
North Lebanon - Cleona69 kV line: (relay and disconnect switches) : ;j: :z 230 kV
= Existing line rating is 78/ 82 MVA (SN /SE). . 500KV 345kV
= Existing conductor rating is 111/134 MVA (SN /SE). 765 kV 500 kV
Subs Identified 765 kV /1-5 6 Miles
I | | |

/@opyright:© 2014 Esri
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F:rstEnergy Met-Ed Transmission Zone M-3 Process
* —~" Cleona — West Lebanon 69 kV Line Rebuild/Rehab

Need Number: ME-2019-017
Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:
Cleona - West Lebanon 69 kV line Rehab/Rebuild
= Rehab/Rebuild Cleona — WestLebanon (s1906)
= Reconductor ~2.4 miles of Cleona-West Lebanon 69 kV section (s1906.1)
= Replace relay and switches at North Lebanon on the Cleona - North Lebanon 69 kV line (s1906.2)
Transmission Line Ratings: . ‘ ‘
= North Lebanon — Cleona 69 kV Line:
= Before Proposed Solution:  78/82 MVA (SN/SE)
= Afler Proposed Solution: 111/134 MVA (SN/SE)
= Cleona — West Lebanon 69 kV Line:
= Before Proposed Solution: 55/56 MVA (SN/SE)

= Afler Proposed Solution: 111/134 MVA (SN/SE)

500 kv

North Lebanon Cleona West Lebanon

Estimated Cost: $3.1M 345 kv
Projected In-Service: 12/31/2019 230kv | ——————
Supplemental Project ID: $1906, $1906.1, $1906.2 138 kv
Model: 2018 Series 2023 Summer RTEP 50/50 115kv
69 kV

46 kv

34.5kv

23 kv

New
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FirstEnergy Met-Ed Transmission Zone M-3 Process
’ —~"° South Lebanon #1 and #2 230/69 kV Transformer Replacement and 230 kV Ring Bus

Need Number: ME-2019-018

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Previously Presented: _/
Need Meeting 02/22/2019

Soluton Meeting 04/26/2019

Project Driver:

Equipment Material Condition, Performance and Risk
Specific Assumption Reference:

= Substation Condition Rebuild/Replacement

= Add/ExpandBus Configuration

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

Problem Statement:

South Lebanon #1230-69kV:

= Transformeris49yearsold

= Experiencing dissolved gassesin oil

= Analysis shows breaking down ofpaper insulation

North:lEebhanon=\

My&rstown

AES.Ironwood

South Lebanon #2 230-69kV:

= Transformer is 50 yearsold and atend of life Laged

" History of oil leaks Substations Transmission Lines

= Analysis shows breaking down of paper insulation 6o kV 69kV

= Broken fans and deteriorating bushings il 15KV

= Tanktemp hasto be read with a thermal gun z: :z 120kV

138 kV

Existing #1 transformer circuitrating is 137 /172 MVA (SN / SE). : ;2:, :z 183k

Existing #1 transformer rating is 131/ 139 MVA (SN / SE). A5 kv 20kY
500 kV 345 kv

Existing #2 transformer circuitrating is 133/171 MVA (SN / SE). 765 kV kY

Existing #2 transformer rating is 127 / 135 MVA (SN / SE). Subs Identified 765 kV S22 Sl

(0]

/ opyright:© 2014 Esri
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FirstEnergy

Need Number: ME-2019-018

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:

South Lebanon #1 and #2 230-69 kV transformer replacement and 230 kV ring bus $13.9M (s1907)

= Replace the 230-69 kV 60/80/100 MVA#1 ransformer and associated equipment with a new 230-69
kV 100/134/168 MVA transformer (s1907.1)

= Replace the 230-69 kV 60/80/100 MVA #2 transformer and associated equipment with a new 230-69
kV 100/134/168 MVA transformer (s1907.2)

= Expand the South Lebanon 230 kV bus info a 5 breaker ring bus (s1907.3)
Transformer Ratings:
= South Lebanon #1 230/69 kV transformer:
= Before Proposed Solution: 131/139 MVA (SN/SE)
= Afler Proposed Solution (anficipated): 211/232 MVA (SN/SE)
= South Lebanon #2 230/69 kV transformer:
= Before Proposed Solution: 127/135 MVA (SN/SE)
= Afler Proposed Solution (anficipated): 211/232 MVA (SN/SE)

Estimated Cost: $13.9M

Projected In-Service: 12/31/2021

Supplemental Project ID: s1907, s1907.1, s1907.2, s1907.3
Model: 2018 Series 2023 Summer RTEP 50/50

Met-Ed Transmission Zone M-3 Process

South Lebanon #1 and #2 230/69 kV Transformer Replacement and 230 kV Ring Bus

230-69 kv

South Lebanon South Lebanon
230 kv g E

L O,

230-69 kv

500 kv

345 kv

138 kv

115kv

69 kv

46 kv

34.5kv

23 kv

New
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FirstEnergy

Need Number: ME-2019-019

Process State: Submission of Supplemental Project for inclusion in the Local Plan11/19/2019
Previously Presented:

Need Meeting 02/22/2019

Soluton Meeting 04/26/2019

Project Driver:

Equipment Material Condition, Performance and Risk

Operational Flexibility and Efficiency

Specific Assumption Reference:

System Performance Projects Global Factors

= System reliability and performance

= Substation/line equipment limits

Upgrade Relay Schemes

= Relay schemes that have a history of misoperation

= Obsolete and dificult to repair communication equipment (DTT, Blocking, efc.)
= Communication technology upgrades

= Bus protecton schemes

Problem Statement:

Relays on Kitainny — Portiand 230 kV line have been identiied as protection schemes using a certain
vintage of relays and communication equipment that have a history of misoperation. Proper operation of
the protection scheme requires all the separate components perform adequately during a fault

= Kitatinny — Portland 230 kV line:
Existing line rafing: 1114 /1195 MVA (SN/ SE).
Existing conductor rating: 1114 / 1285 MVA (SN/ SE).

(relaying)

Met-Ed Transmission Zone M-3 Process
Kittatinny — Portland 230 kV Relay Replacement

Shawnee

North Stroudsburg

2

Bartonsville
Stroldsturg

Stroudsburg :
QTR Foxhill
Monroe §

M

Legend

Substations Transmission Lines
69 kV 69 kV
1Skv M5 KV
120 kv
138 kV
161 kV
230kV
345kV
500 kV 345kV
765 kV 500 kV
Subs Identified 765 kV

120 kV
138 kV
161kV
230 kv

Pohatcor

Copyri ht-:©-2®~1>E§i<
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I SN

146



F:rstEnergy Met-Ed Transmission Zone M-3 Process
| —~"° Kittatinny — Portland 230 kV Relay Replacement

Need Number: ME-2019-019

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:

Kittatinny — Portland 230 kV Relay Replacement (s1908)

= Replace line relaying at Portiand

Transmission Line Ratings:

= Kittainny — Portiand 230 kV Line:

« Before Proposed Soluon: 1114/1195 MVA (SNISE) Portland it

= Afler Proposed Solution: 1114/1285 MVA (SN/SE) . .

Estimated Cost: $1.0M
Projected In-Service: 12/31/2019
Supplemental Project ID: s1908

Model: 2018 Series 2023 Summer RTEP 50/50

500 kv

345 kv

138 kv

115kv

69 kv

46 kv

34.5kv

23 kv

New
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HrstEnergy Met-Ed Transmission Zone M-3 Process
’ —~"° North Lebanon — Turf Club 69 kV Line Rehab/Rebuild

Need Number: ME-2019-021

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Previously Presented:

Need Meeting 02/22/2019

Soluton Meeting 04/26/2019

Project Driver:

Equipment Material Condition, Performance and Risk

Specific Assumption Reference:

= Line Condifion Rebuild/Replacement — Age/condiion of transmission line conductors, wood pole
transmission line structures, and steel pole fransmission line structures

= System Performance Projects — Substation/Line Equipment Limits
= Reconductor/Rebuild Transmission Lines — Transmission lines with high loading Tyerstoun
Problem Statement:

The North Lebanon—TurfClub 69 kV line is exhibiting deterioration resuling in increased maintenance. The
Transmission line is approaching end oflife

= 236 outof 360 structures failed inspection. (66% Failure Rate)

= Failure reasonsinclude decay, woodpecker holes, cracking, bad/cut/missing ground wires, efc.

= Tofal line distance is approximately 23 miles.

AESIronwood

Legend

Thermal loading on TurfClub — Indiantown Gap 69 kV and Indiantown Gap - Lickdale 69 kV line sections are Lo |

approximately 97% and86% oftheir SE ratings respectively for loss of North Lebanon - Fredericksburg 69 kV line SURY SakV

section. 15KV 15KV

(2018 RTEP Model- 2023 Summer) 120k \V 1ok

Transmission line ratings limited by terminal equipment 1‘3: :: 138 kV

= North Lebanon — Fredericksburg69 kV line: sy 161kV
Existing line rating: 82/103 MVA (SN / SE). ey 230kV
Existing conductor ratingis 139/169 MVA (SN / SE). 500KV 345KV

(disconnect switches) 765 kV 500 kV

Subs Identified 765 kV




F:rstEnergy Met-Ed Transmission Zone M-3 Process
| —~" North Lebanon — Turf Club 69 kV Line Rehab/Rebuild

Need Number: ME-2019-021
Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019

Selected Solution: TurfClub Indiantown Gap Lickdale Fredericksburg
North Lebanon — Turf Club 69 kV line Rehab/Rebuild Tap

= Rehab/Rebuild North Lebanon — Turf Club 69 kV line (s1910) ‘ ‘ ‘ ‘
= Reconductor approximately 18.5 miles of Frystown — Turf Club 69 kV line (s1910.1)
= Replace switches at North Lebanon on the North Lebanon - Fredericksburg Tap 69 kV (s1910.2)
Transmission Line Ratings:
= North Lebanon — Fredericksburg 69 kV Line:

= Before Proposed Solution: 82/103 MVA (SN/SE)

= Afler Proposed Solution: 139/169 MVA (SN/SE)

= Fredericksburg — Frystown 69 kV Line:
= Before Proposed Solution: 80/96 MVA (SN/SE)

¢ A Proposed Sowon: 111154 MVASNSE)
egen
= Fredericksburg — Lickdale 69 kV Line: .

Frystown

North Lebanon

= Before Proposed Solution: 80/96 MVA (SN/SE) P00
= Afier Proposed Solufon: 111/134 MVA (SN/SE) 345KV
= Lickdale — Indiantown Gap 69 KV Line: 230K | —m———
= Before Proposed Solufion: 64/65 MVA (SN/SE) 138 kv
= Afler Proposed Solution: 111/134 MVA (SN/SE) 115k
= |Indiantown Gap — Turf Club 69 kV Line: 69 kv
= Before Proposed Solution: 64/65 MVA (SN/SE) 46 kv
= After Proposed Solution: 111/134 MVA (SN/SE) 34.5 kv
Estimated Cost: $21.1M 23 kY
Projected In-Service: 12/31/2021 New

Supplemental Project ID: 1910, s1910.1, $1910.2
Model: 2018 Series 2023 Summer RTEP 50/50
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FirstEnergy

Need Number: ME-2019-022

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Previously Presented:

Need Meeting 02/22/2019

Solution Meeting 04/26/2019

Project Driver:

Equipment Material Condition, Performance and Risk

Specific Assumption Reference:

= Line Condifion Rebuild/Replacement — Age/condiion of transmission line conductors, wood pole
transmission line structures

= Reconductor/Rebuild Transmission Lines — Transmission lines with high loading
Problem Statement:

The Hokes — Smith St69 kV is exhibiing deterioration resulting in increased maintenance. The
Transmission line is approaching end of life.

= 83 out of 122 structures failed inspection. (68% Failure Rate)
= Failure reasons include contamination, sound, bad/cutmissing ground wires, efc.
= Tofal line distance is approximately 5.4 miles.

Thermal loading on Hokes-Smith Street 69 kV line is loaded to approximately 158% of the SE rating for

loss of the Jackson-Hokes 69 kV line & the Violet Hill 69 kV fransformer.
(2018 RTEP Model — 2023 Summer)

Transmission line rating is currenty limited by the conductor: 43 / 44 MVA (SN/ SE).

\Dillsburg

Substations
69 kV
115kV
120 kv
138 kV
161 kV
230kV
345kV
500 kV
765 kV

Subs Identified

Met-Ed Transmission Zone M-3 Process

Hokes — Smith Street 69 kV Line Rehab/Rebuild

Round.Top

Transmission Lines

69 kV

15 kV
120 kV
138 kV
161kV
230 kv
345 kv
500 kv
765 kV

Ple ‘xﬂzew'lle

Smith Street Harley-Davidson
: )} MtRose

S_mit/h*Stret;@}
¢ a

Redfront

Yoe

g e

Windsor
\

PH. Glatfelter

Crossroads
; 9 Milesinson Controls
T en LAnrne nfrn Jl b\dTOlna

Copylﬁight:© 2014 Esri
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FirstEnergy

Need Number: ME-2019-022

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019

Selected Solution:

Hokes — Smith Street 69 kV line Rehab/Rebuild (s1911)

= Rehab/Rebuild Hokes — Smith Street

= Reconductor 5.4 miles.

Transmission Line Ratings:

= Hokes — Smith Street 69 kV Line:
= Before Proposed Solution: 43/44 MVA (SN/SE)
= After Proposed Solution: 139/169 MVA (SN/SE)

Estimated Cost: $5.8M

Projected In-Service: 12/31/2021
Supplemental Project ID: s1911

Model: 2018 Series 2023 Summer RTEP 50/50

Met-Ed Transmission Zone M-3 Process
Hokes — Smith Street 69 kV Line Rehab/Rebuild

Hokes Smith Street

o—©O

500 kv

345 kv

138 kv

115kv

69 kv

46 kv

34.5kv

23 kv

New
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FirstEnergy

Need Number: ME-2019-038

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Previously Presented:

Need Meeting 05/31/2019

Soluton Meeting 06/28/2019

Project Driver:

Customer Service

Specific Assumption Reference:

Customer request will be evaluated per FirstEnergy’s “Requirements for Transmission Connected
Faciles” document and “Transmission Planning Criteria” document

Problem Statement:

New Customer Connection - A customer requested 69 kV service; anticipated load is 22 MVA; location
is near the Carpenter Technology-West Reading 69 kV line.

Met-Ed Transmission Zone M-3 Process
Tap the Carpenter Technology-West Reading 69 kV Line

Friedenburg—

P

Werreps vife

Wernersville

/~/

Legend
Substations Transmission Lines

69 kV 69 kV

15KV 115 kv

120 KV

138 kV

161 kV

230 kV

345 kv

500 kV 345 kV

765 kV 500 kV
5/ Miles Subs Identified 765 KV

120 kV
138 kV
161 KV
230 kV
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FirstEnergy Met-Ed Transmission Zone M-3 Process
| —~" Tap the Carpenter Technology-West Reading 69 kV Line

Need Number: ME-2019-038

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:

= Tap the Carpenter Technology-West Reading 69 kV line (s1925)

= |nstall three 69 kV switches (s1925)

i Carpenter
= Construct ~2 spans of 69 kV to customer substation (s1925) West Reading New Customer Techpnology
69 kv Substation Tap 69 KV

Estimated Cost: $0.8M ‘ ‘

Projected In-Service: 10/01/2019
Supplemental Project ID: $1925
Model: 2018 Series 2023 Summer RTEP 50/50

New Customer
Substation

500 kv

345 kv

138 kv

115kv

69 kv

46 kv

34.5kv

23 kv

New
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FirstEnergy

Need Number: ME-2019-023

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Previously Presented:

Need Meeting 05/31/2019

Soluton Meeting 07/31/2019

Project Driver:

Operational Flexibility and Efficiency

Specific Assumption Reference:

System Performance Projects

= Load at riskin planning and operational scenarios

Add/Expand Bus Configuration

= Reduce the amount of exposed potential local load loss during contingency conditions
= Eliminate simultaneous outages to multiple networked elements

Problem Statement:

The loss of Glendon substation results in loss of approximately 39 MW ofload and approximately 5,464
customers.

Substation consists of:

= Three networked 115 kV lines

= Two distribution transformers connected o transmission via switch.
= No bus e breaker

Met-Ed Transmission Zone M-3 Process
Glendon 115 kV Ring Bus

Substations
. 69 kV

115kV

120 kV
138 kV

Tiquid Carbonic N 161 KV
Nazareth D B o 230KV

A 345 kV
.
Coplay Cement I o . 500kV

Keystone Cement /ol i i 765 KV
- / o | Subs Identified

%ﬁem Pointe North

Schoesg!

iqua

;tAIIende'n ose?

/Freema\sbug
f'He'ghfs? F corter dm:;;ﬁm

o
th Allentown
Selderswlle Eeliettown

Bingen

:I Copyright:(c) 2
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F:rstEnergy Met-Ed Transmission Zone M-3 Process
| -~ Glendon 115 kV Ring Bus

Need Number: ME-2019-023

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:

Glendon 115 kV Ring Bus (s2033)

= Construct a six breaker 115 kV ring bus.

Transmission Line Rating:

= Glendon — Northwood 115 kV Line 115-34.5 kY
= Before Proposed Soluion: 181/218 MVA (SN/SE) Clenaon gg
= Substation conductor
= Afler Proposed Solution: 232/282 MVA (SN/SE)
= Transmission line conductor E
Estimated Cost: $9.9 M 115:34.5k
s
Projected In-Service: 12/31/2023
Supplemental Project ID: s2033 00w S—
Model: 2018 Series 2023 Summer RTEP 50/50 S0k
230 kv ——
138 kv
115 kv
69 kv
46 kv
34.5kV
23 kv
New
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F:rstEnergy@ Met-Ed Transmis_sion Zone M-3 Erocess
’ ~~ Lincoln 115 kV Ring Bus

Need Number: ME-2019-024

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019 T g ‘ : = Substations
Previously Presented: . 7 Z ; ff::v
Need Meeting 05/31/2019 ' q . R
Soluton Meeting 07/31/2019 e ‘ £ 138 kV
Project Driver: o, : / N etk
. g , R ® 230 kV
Operational Flexibility and Efficiency . E ! 5
Specific Assumption Reference: A 500 kv

Keystone Cement ol /i i 765 kV
y ' / o | Subs Identified

System Performance Projects

= Load at riskin planning and operational scenarios

Add/Expand Bus Configuration

= Reduce the amount of exposed potential local load loss during contingency conditions
= Eliminate simulianeous outages to muliple networked elements

Problem Statement: Iqua
The loss of Lincoln substation results in loss of approximately 39 MW ofload and approximately 5,688 »
customers. t AIIent‘OWrJ.,‘ % 00K
Substation consists of:

%ﬁem Pointe North

Schoesersy

= Three networked 115 kV lines tH ht?
= Two distribuion transformers in substation and one tapped off line. All transformer connected to ! elg'sﬂ

ransmission with switches. e ‘,jw‘
= No bus tie breaker th Al

Seidersville “zeromn
Bingen

] Copyright:(c) 2
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F:rstEnergy@ Met-Ed Transmisgion Zone M-3 Erocess
| —~~ Lincoln 115 kV Ring Bus

Need Number: ME-2019-024

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:

Lincoln 115 kV Ring Bus (s2034)

= Convert Lincoln 115 kV to a six breaker ring bus.

Estimated Cost: $6.9 M

Projected In-Service: 12/31/2022 _ 115-13.2 kv
Supplemental Project ID: s2034 W g?('\? § g
Model: 2018 Series 2023 Summer RTEP 50/50

115-13.2 kv

500 kv

345 kv

138 kv

115kv

69 kv

46 kv

34.5kv

23 kv

New
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Met-Ed Transmission Zone M-3 Process
Westgate 115 kV Tie Breaker

FirstEnergy

Need Number: ME-2019-025 : S T N A
Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019 ; m"sm';':: s

Previously Presented: 115 KV

Need Meeting 05/31/2019 120 kV

Soluton Meeting 07/31/2019 138 kv
Project Driver: 161 kv
Operational Flexibility and Efficiency
Specific Assumption Reference:

230 kV
345 kV

Pleasureville
York Inc. Whiteford

s.lrpuﬂe

Harley -Davidson

500 kV
System Performance Projects Subs Identified 765KV

= | oad at riskin planning and operational scenarios
Add/Expand Bus Configuration
= Reduce the amount of exposed potential local load loss during contingency conditions

Mt Rose »

= Eliminate simultaneous outages to muliiple networked elements West Gate WeSt Gate :
Problem Statement: fae " Taxville Granﬂey voletHlllv' /
The loss of Westgate substation results in loss of approximately 34 MW ofload and approximately 2R ) J E. Baker H°kes s Springwood
5,768 customers. Queen S_t(eet .
Substation consists of. - \
. Hamiltof \

= Two networked 115 kV ransmission lines ﬁ' Bair :
= Two distribution tfransformers connected o fransmission via switch ' 8 KOl

: R

Menges Mills

OPH. Glatfelter
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F:rstEnergy@ Met-Ed Transmission Zone M'.B Process
| =~ Westgate 115 kV Tie Breaker

Need Number: ME-2019-025

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:

Westgate 115 kV Tie Breaker (s2035)

= Install a tie breaker at Westgate 115 kV

Estimated Cost: $0.6 M

Projected In-Service: 12/01/2020
Supplemental Project ID: s2035

Model: 2018 Series 2023 Summer RTEP 50/50

Westgate 115

Lo

115-13.2kv  115-13.2kV
500 kv

345 kv

138 kv

115kv

69 kv

46 kv

34.5kv

23 kv

New
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FirstEnergy

Need Number: ME-2019-026

Process State: Submission of Supplemental Project for inclusion in the Local Plan11/19/2019
Previously Presented:

Need Meeting 05/31/2019

Soluton Meeting 07/31/2019

Project Driver:

Operational Flexibility and Efficiency

Specific Assumption Reference:

System Performance Projects

= Load at risk in planning and operational scenarios

Add/Expand Bus Configuration

= | oss of substation bus adversely impacts transmission system performance

» Reduce the amountof exposed potential local load loss during contingencyconditions
= Eliminate simultaneous outages to multiple networked elements

Problem Statement:

Two networked 230 kV lines

One 230/115 kV transformer connected via circuit switcher

Two 230-34.5 kV distribution transformer connect with circuit switchers

One bus tie breaker

The loss of the Northwood 230 kV Substation sheds approximately 145 MW ofload to 9,000 customers.

Northwood has a historical peak load of 163 MW.

A fault on the line Quarry(PPL) - Northwood 230 kV line results in the loss of the #3 and #6
transformers.

A stuck breaker results in a loss of the Northwood 230 kV substation.

Met-Ed Transmission Zone M-3 Process
Northwood 230 kV Ring Bus

/o

T ower Méunt Bethel Ene

(
)
J
/

e Mountain

,.»'Martins Creek

/ ’e Northwood

NOfthWobd Merrill Creek

P L

Legend
Transmission Lines
69 kV

115 kV
120 kv
138 kV
161 kV
230 kV
345 kV
500 kV

Subs Identified 765 kV : 7; Miles

W dlegeey Copyrighte).2
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F:rstEnergy@ Met-Ed Transmission Zone M-3 Erocess
| —~ Northwood 230 kV Ring Bus

Need Number: ME-2019-026
Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:
Northwood 230 kV Ring Bus (52036)
= Convert Northwood 230 kV into a five breaker ring bus.
Transformer Rating:
= Martins Creek — Northwood 230 kV Line
= Before Proposed Soluion: 520/621 MVA (SN/SE)
= Afler Proposed Solution: 542/666 MVA (SN/SE)

Northwood Northwood

Estimated Cost: $4.5 M il Pl
Projected In-Service: 12/31/2021 ‘_;§4‘
Supplemental Project ID: s2036

Model: 2018 Series 2023 Summer RTEP 50/50

500 kv

345 kv

138 kv

115kv

69 kv

46 kv

34.5kv

23 kv

New
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FirstEnergy

Need Number: ME-2019-027

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Previously Presented:

Need Meeting 05/31/2019

Soluton Meeting 07/31/2019

Project Driver:

Operational Flexibility and Efficiency

Specific Assumption Reference:

System Performance Projects

= | oad at riskin planning and operational scenarios

Add/Expand Bus Configuration

= Reduce the amount of exposed potential local load loss during contingency conditions
= Eliminate simultaneous outages to multiple networked elements

Problem Statement:

The loss of Pleasureville substation results in loss of approximately 39 MW ofload and approximately
5,817 customers.

Substation consists of:
= Three networked 115 kV lines connected o a straight bus with no fie breaker.

Met-Ed Transmission Zone M-3 Process
Pleasureville Breaker-and-a-Half

IXIvVE viai>
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FirstEnergy

Need Number: ME-2019-027
Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:

Pleasureville 115 kV Breaker-and-a-Half Configuration (s2037)
= Expand Pleasureville 115 kV substation into a breaker-and-a-half configuration (8 breakers).

Estimated Cost: $10.0 M

Projected In-Service: 12/31/2022
Supplemental Project ID: s2037

Model: 2018 Series 2023 Summer RTEP 50/50

Met-Ed Transmission Zone M-3 Process
Pleasureville Breaker-and-a-Half

115-13.2 kv

;
o

%

115-13.2 kv 500 kV

Pleasureville
115kv

345 kv

138 kv

115kv

69 kv

46 kv

34.5kv

23 kv

New
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FirstEnergy

Need Number: ME-2019-028

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Previously Presented:

Need Meeting 05/31/2019

Soluton Meeting 07/31/2019

Project Driver:

Operational Flexibility and Efficiency

Specific Assumption Reference:

Add/Expand Bus Configuration
= Eliminate simultaneous outages to multiple networked elements

Problem Statement:

The Northwood 115 kV bus is a three terminal line consisting of two 115 kV lines and 230/115 kV
transformer.

AnN-1 outage results in the loss of all three networked elements.

Met-Ed Transmission Zone M-3 Process
Northwood 115 kV Ring Bus

e Mountain

Keystone Cement /2 . Morris Park

Merrill Creek
thampton Energy - o

Legend
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F:rstEnergy@ Met-Ed Transmission Zone M-3 Erocess
| —~ Northwood 115 kV Ring Bus

Need Number: ME-2019-028
Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:
Northwood 115 kV Ring Bus (s2038)
= Convert Northwood 115 kV info a three breaker ring bus.
Transmission Line Rating:
= Belfast — Northwood 115 kV Line
= Before Proposed Solution: 232/277 MVA (SN/SE)
= Afler Proposed Solution: 232/282 MVA (SN/SE) Northwood Northwood
230 kv 115kv

Estimated Cost: $4.3 M

Projected In-Service: 12/31/2023 ‘—g_‘
Supplemental Project ID: s2038

Model: 2018 Series 2023 Summer RTEP 50/50

500 kv

345 kv

138 kv

115kv

69 kv

46 kv

34.5kv

23 kv

New
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F:rstEnergy@ Met-Ed Transmig.sion Zone M-3 Erocess
’ —~ Fredericksburg 69 kV Ring Bus

Need Number: ME-2019-029 = P L
Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019

Previously Presented:

Need Meeting 05/31/2019

Solution Meeting 07/31/2019

Project Driver:

Operational Flexibility and Efficiency

Specific Assumption Reference: Rer

System Performance Projects
= Load at riskin planning and operational scenarios 7 Fredericksburg

Network Radial Line /

= Radial lines defined by normally open points
Problem Statement:

The North Lebanon — Turf Club — South Lebanon is operated normally opened at Frystown to prevent a
3-terminal line.

North‘lzeb‘anon-\
i Myerstown

Substations impacted by normally open point are as follows: e Tanumission Lines :
= Fredericksburg — 12 MW & 1,433 Customers o AES Ironwood
. Licl.<dale - 24 MW & 3,302 Customers oy ot %.,Thlr (ot el
® Indiantown Gap —7 MW & 1 Customer (Wholesale) v SRR Do
= Frystown — 16 MW & 1,696 Customers 161 kV
= Rehrersburg —5 MW & 1,217 Customers 230 KV

345 kV
- Alcoa ME
These substations total o approximately 64 MW and 7,649 customers. _ o -
Subs |dentified 765 kV - . Miles
|

Copyrlght'(léé
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F:rstEnergy@ Met-Ed Transmigsion Zone M-3 Erocess
| —~ Fredericksburg 69 kV Ring Bus

Need Number: ME-2019-029
Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:

Fredericksburg 69 kV Ring Bus (s2039)
= Convert Fredericksburg 69 kV into a four breaker ring bus.

Estimated Cost: $6.0 M

Projected In-Service: 12/31/2024

Supplemental Project ID: s2039 Fredericksburg
Model: 2018 Series 2023 Summer RTEP 50/50 69 kv

o

500 kv

345 kv

138 kv

115kv

69 kv

46 kv

34.5kv

23 kv

New
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HrstEnergy@ Met-Ed Transmission Zone M-.3 Process
’ ~~ Windsor 115 kV Tie Breaker

Need Number: ME-2019-032

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Previously Presented:

Need Meeting 05/31/2019

Soluon Meeting 07/31/2019 ~oMtRose
Project Driver: PRI oo
Operational Flexibility and Efficiency fwletﬂi"' ' .
Specific Assumption Reference: ueen Stigat®

. Conestoga
System Performance Projects

= Load at riskin planning and operational scenarios
Add/Expand Bus Configuration Lo S IG
* Reduce the amount of exposed potential local load loss during confingency conditions J’”f";"’"{/ - Windsor
= Eliminate simultaneous outages to multiple networked elements :
Problem Statement:

The loss of Windsor substation results in the loss of approximately 31 MW of load and approximately
5,874 customers.
Substation consists of; e

. . . P Transmission Lines
= Two networked 115 kV ransmission lines =
= Two distribution transformers connected o bus with switches. o1 Cmssmads

120 kV
138 kV

Windsor

M E

Legend

161 kV
230 kV
345 kV

500 kV

Subs Identified 765 kV 0 1.75 7 Miles

Copyrigr}(.@é
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F:rstEnergy@ Met-Ed Transmission Zone M-.3 Process
' —~ Windsor 115 kV Tie Breaker

Need Number: ME-2019-032
Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:

Windsor 115 kV Tie Breaker (s2040)
= |nstall a new 115 kV tie breaker at Windsor.

Estimated Cost: $0.6 M Windsor
Projected In-Service: 06/01/2021 115kv
Supplemental Project ID: s2040

Model: 2018 Series 2023 Summer RTEP 50/50

\AAANY
YYYY Y Y,

500 kv

345 kv

138 kv

115kv

69 kv

46 kv

34.5kv

23 kv

New
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FirstEnergy

Need Number: ME-2019-037

Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019

Previously Presented:

Need Meeting 05/31/2019

Solution Meeting 07/31/2019

Project Driver:

Operational Flexibility and Efficiency

Specific Assumption Reference:

System Performance Projects

= Load at riskin planning and operational scenarios

Add/Expand Bus Configuration

= Reduce the amount of exposed potential local load loss during contingency conditions

= Eliminate simultaneous outages to multiple networked elements
Problem Statement:

The loss of Hill substation results in loss of approximately 34 MW ofload and approximately 7,800

customers.
= Two 115 kV lines
= Two distributon transformers connected o fransmission via switch

Met-Ed Transmission Zone M-3 Process
Hill 115 kV Ring Bus

< Jueen direet

P.H. Glatfelter

n Crossroads

Hill
i

Johnson Controls

Tolna
Legend

Transmission Lines
69 kV

115 kV
120 kV
138 kV
161 KV : Maryland

Pennsylvania

230 kV

345 KV B G

500 kv

E

Subs Identified 765 kV 0 1751 °703.5 7 Miles

o o S 0 o0 80 B Copyrighti{c) 2
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F:rstEnergy@ Met-Ed Transmission .Zone M-3 Erocess
| —~ Hill 115 kV Ring Bus

Need Number: ME-2019-037
Process State: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:

Hill 115 kV Ring Bus (s2041)
= Convert Hill 115 kV into a four breaker ring bus.

Estimated Cost: $4.4 M
Projected In-Service: 06/01/2022

Supplemental Project ID: s2041 iy 1Sk
Model: 2018 Series 2023 Summer RTEP 50/50 §§

?

115-13.2 kv 500 kv

345 kv

138 kv

115kv

69 kv

46 kv

34.5kv

23 kv

New
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FirstEnergy

Need Number: JCPL-2018-001

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Previously Presented:

Need Meeting 09/21/2018

Soluton Meeting 11/28/2018

Project Driver:

Operational Flexibility and Efficiency

Specific Assumption Reference:

Global Consideration

= Assess the risk associated with bus, stuck breaker, and N-2 contingencies to improve FERC tarifed
Transmission < 100 kV faciliies.

Add/Replace Transformers

= Transformer tat if added or replaced would alleviate loading conditons under contingency
scenarios.

Add/Expand Bus Configuration

= Reduce the amount of exposed potential local load loss during contingency conditions.

Reconductor/Rebuild Transmission Lines

= Transmission lines that are presently six-wired. Line should be evaluated to create wo separate
fransmission circuits.

Problem Statement:

At Windsor for the event of a stuck 230 kV bus tie breaker, both 230 kV feeds are outaged, along with
two 230-34.5 kV fransformers feeding the Windsor area distribuion load.

Inthe current configuration, the 230 kV feeds the 34.5 kV bus via a 230-34.5 kV transformer. The 34.5
kV bus then feeds into the local 34.5 kV network. This arrangement creates a ransmission path
through lower voltage facilities.

JCP&L Transmission Zone M-3 Process

East Windsor — Windsor 230 kV 6-Wire Conversion and 3 Windsor Transformer
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HrstEnergy JCP&L Transmission Zone M-3 Process
' —~"° East Windsor — Windsor 230 kV 6-Wire Conversion and 3 Windsor Transformer

Need Number: JCPL-2018-001

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:

East Windsor-Windsor 230 kV

= Convert 2.6 miles 1590 ACSR 6-wire circuit to (2) 3-wire circuits

Windsor 230 kV Substation and 39 230-34.5 kV Transformer

= Expand 230 kV bus to a 8 breaker-and-a-half 230 kV staion

= |nstall four (4) new 34.5 kV breakers and one (1) new 230-34.5 kV transformer

East Windsor Substation

= Install one (1) new 230 kV breaker

Transmission Lines Ratings: To Smithburg

= East Windsor-Windsor 230 kV Line
= Before Proposed Solution: 709 MVA SN /869 MVA SE

= After Proposed Solution: 709 MVA SN /869 MVA SE Legend East Windsor230 kv
= East Windsor-Windsor #2 230 kV Line S0k | =—————

= Before Proposed Solution: N/A 230kv — gﬂ

= After Proposed Solution: 709 MVA SN /869 MVA SE 115 kv 230-34.5 kv
Transformer Ratings: 34.5kV Windsor 230 kv g Windsor 34.5 kv
= Windsor 230-34.5 kV #3 Transformer New

= Before Proposed Solution: N/A §

To Clarksville
= After Proposed Solution (Anficipated): 140 MVA SN/ 150 MVA SE

Estimated Cost: $32.4M

Projected In-Service: 12/31/2020

Supplemental Project ID: s1806, s1806.1, s1806.2, s1806.3, s1806.4
Model: 2018 Series 2023 Summer RTEP 50/50
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HrstEnergy JCP&L Transmission Zone M-3 Process
| —~"° Construct Pequest River 115 kV Ring Bus

S«ougjswg

Need Number: JCPL-2018-002 Monroe,\/\
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019 i
Previously Presented: \‘\
Need Meeting 09/21/2018 \
Soluton Meeting 11/28/2018 .
Project Driver:

Operational Flexibility and Efficiency, Performance and Risk

Specific Assumption Reference: :
Global Consideration o

= Assess the risk associated with bus, stuck breaker, and N-2 contingencies to improve FERC tarifed
Transmission < 100 kV faciliies.

Add/Expand Bus Configuration
= Loss of substation bus adversely impacts fransmission system performance.
= Reduce the amount of exposed potential local load loss during contingency conditions.

= Eliminate simultaneous outages to mulfiple networked elements (excluding capacitor banks) under N-
1 analysis.

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

Problem Statement:

Budd
Lake

Pofiatcong Hecietisiann
Drakestown

Elastifoli——c=

Lower Motnt Bethel Enrgy >

1 =

Wagshiagton

. . . Substations Transmission Lines
Inthe event of a Pequest #1 115-34.5 kV transformer fault, the S919 line (3-erminal line) and the bus ~ * 6oKV i
fie breaker are relied upon to clear the fault resuling in an addional loss of the Drakestown, Flanders, y i e Tewksbur
i Hamplon

and Morris Park ransformers. o il Verril Creek .

138 kV
At Pequest River, in the event of a stuck 115 kV bus tie breaker, boh 115 kV feeds into Pequest River 161KV :: :: Glen Gardner
are outaged, along with two 115-34.5 kV transformers feeding the Pequest River area 34.5 kV network, . 230KV
the Drakestown #1, Flanders #2, and Morris Park #1 transformers. . USKV Y

500 kV 345 kV

765 kV 500 kv

Subs Identified 765 kV /2.5 /5 10 Miles

T Gopyridt© 2014 Esii
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FirstEnergy

Need Number: JCPL-2018-002

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019

Selected Solution:
Pequest River 115 kV Ring Bus
= Expand Pequest River substation to afive breaker ring bus

= Loop in the Gilbert-Pequest River-Flanders (S919) 115 kV line info the 115 kV Ring bus

Transmission Lines Ratings:

= Pequest River-Flanders 115 kV Line

= Before Proposed Solution: N/A

= After Proposed Solution: 205 MVA SN /245 MVA SE
= Pequest River-Gilbert 115 kV Line

= Before Proposed Solution: N/A

= After Proposed Solution: 184 MVA SN /223 MVASE
Estimated Cost: $17.5M
Projected In-Service: 06/01/2020
Supplemental Project ID: s1807, s1807.1, s1807.2
Model: 2018 Series 2023 Summer RTEP 50/50

JCP&L Transmission Zone M-3 Process

Construct Pequest River 115 kV Ring Bus

To MorrisPark
and Gilbert  To Flanders

Legend
500 kv
230 kv ——
115kv
34.5kV Pequest River115 kv % Pequest River34.5 kv
New 115-34.5 kv
To Portland g
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JCP&L Transmission Zone M-3 Process
Construct Livingston 34.5 kV Ring Bus

FirstEnergy

Need Number: JCPL-2018-003

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019 M Whippany
Previously Presented:
Need Meeting 09/21/2018 :
Solution Meeting 11/28/2018 B3 '
Project Driver: > KR
Operational Flexibility and Efficiency Wendham

Specific Assumption Reference:

Global Consideration

= Assess the risk associated with bus, stuck breaker, and N-2 contingencies to improve FERC farified J C
Transmission < 100 kV faciliies.

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.

Add/Expand Bus Configuration

Berhensyile

.(\

= Reduce the amount of exposed potential local load loss during contingency conditions. 1 XKL Newark

= Eliminate simultaneous outages to mulfiple networked elements under N-1 analysis. (ogend K A\ , ; North A
Problem Statement: Substations Transmission Lines ; ‘ N 4 : : y ,‘i
N-1-1 outages result in loss of the 34.5 kV/ lines serving the area impacting approximately 7,700 f?;:v ol & XK , /'/
customers and approximately 33 MW of load. o :122 Z\\I/ : Bay‘f’fL/

138 kV

N-1-1 outage of the Traynor-Madison34.5 kV and the Traynor-Livingston Switch Point 34.5 kV lines, fohe G
thermal loading on the Traynor-Madison (N14) 34.5 kV line is greater than 105% of its 50 MVA limit 2

345KV
500 KV 345 kV

138 kV . : ) i V/F: T -

/ : % 2 X o i ¥
230 kV JHH XX XX ) ! , MetroAre

765 KV 500 kv

Subs Identified 765 kV

——
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FirstEnergy

Need Number: JCPL-2018-003

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:

Livingston 34.5 kV Five-Breaker Ring Bus

= Create afive breaker ring bus at the Livingston Switch Point to network the T72, N14, and C81 34.5
kV Lines.

= Loop the N14 Line into the new Livingston Substaton Ring Bus
Transmission Lines Ratings:
= Academy-Livingston 34.5 kV (N14) Line

= Before Proposed Solution: N/A

= After Proposed Solution: 35 MVA SN /44 MVA SE

= Livingston-Madison Sw. Point 34.5 kV (N14) Line
= Before Proposed Solution: N/A
= After Proposed Solution: 35MVA SN /44 MVA SE

= Academy-Livingston 34.5 kV (C81) Line

= Before Proposed Solution: 41 MVA SN /50 MVA SE

Legend

= After Proposed Solution: 41 MVA SN /50 MVA SE

500 kv
= Canoe Brook-Livingston 34.5 kV (C81) Line 230 kY
= Before Proposed Solution: 41 MVA SN /52 MVA SE L1 kv
= After Proposed Solution: 44 MVASN /53 MVA SE
34.5kV

= Livingston-Short Hills 34.5kV (T72) Line

= Before Proposed Solution: 41 MVA SN /50 MVA SE New

= After Proposed Solution: 41 MVA SN /50 MVA SE
Estimated Cost: $5.8M
Projected In-Service: 12/31/2020
Supplemental Project ID: s1808, s1808.1, s1808.2
Model: 2018 Series 2023 Summer RTEP 50/50

JCP&L Transmission Zone M-3 Process

Construct Livingston 34.5 kV Ring Bus

Academy
Madison

Madison Sw. Point } '

Canoe Brook

Livingston 34.5 kv

Short Hills

Traynor230 kv .
Milburn
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FirstEnergy

Need Number: JCPL-2018-004

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Previously Presented:

Need Meeting 09/21/2018

Soluton Meeting 11/28/2018

Project Driver:

Operational Flexibility and Efficiency, Performance and Risk

Specific Assumption Reference:

Global Consideration

= Assess the risk associated with bus, stuck breaker, and N-2 contingencies to improve FERC tarifed
Transmission < 100 kV faciliies.

Add/Expand Bus Configuration
= Loss of substation bus adversely impacts fransmission system performance
= Reduce the amount of exposed potential local load loss during contingency conditions.

= Eliminate simultaneous outages to mulfiple networked elements for stuck breakers, bus outages, N-2
events, efc.

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.

Problem Statement:

At Morristown, in the event of a stuck 230 kV bus fie breaker, both 230 kV feeds are outaged, along

with two 230-34.5 kV transformers feeding the Morristown area 34.5 kV network impacting
approximately 23,100 customers and approximately 155 MW of load.

Inthe current configuration, the 230 kV feeds the 34.5 kV bus via 230-34.5 kV ransformers. The 34.5
kV bus then feeds into the local 34.5 kV network which is operated in a radial configuration due to
overduted 34.5 kV breakers.

JCP&L Transmission Zone M-3 Process
Morristown 230 & 34.5 kV Reconfiguration
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FirstEnergy

Need Number: JCPL-2018-004

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:

Morristown 230 & 34.5 kV Substation Reconfiguration

= Construct a four breaker 230 kV ring bus

= Construct a 34.5 kV breaker-and-a-half staion with 18 breakers

= Replace the #5 and #6230-34.5 kV with 230-34.5 kV 168 MVA fransformers

JCP&L Transmission Zone M-3 Process

Morristown 230 & 34.5 kV Reconfiguration

= Replace all overdutied breakers at Whippany substation

Legend

Transformer Ratings:

= Morristown 230-34.5 kV #5 Transformer P00k
= Before Proposed Solution: 138 MVA SN /150 MVA SE 230 kv
= Afer Proposed Solution (Anficipated): 194 MVA SN/ 194 MVA SE 115kv

= Morristown 230-34.5 kV #6 Transformer 34.5kv
= Before Proposed Solution: 138 MVA SN /150 MVA SE New

= After Proposed Solution (Anficipated): 194 MVA SN/ 194 MVA SE
Estimated Cost: $22.6M
Projected In-Service: 06/01/2021
Supplemental Project ID: s1809, s1809.1, $1809.2, $1809.3, s1809.4
Model: 2018 Series 2023 Summer RTEP 50/50

Morris

To Whippan e Plains
ppany Collinsville CedarKnolls
Kemble Plaza
Morristown 230 kV 230-34.5 kv Convent
Morristown 34.5 kV
To Gilbert Whitney

Whitney conyent
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FirstEnergy

Need Number: JCPL-2018-005

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan
11/19/2019

Previously Presented:

Need Meeting 09/21/2018

Soluton Meeting 11/28/2018

Project Driver:

Operational Flexibility and Efficiency

Specific Assumption Reference:

Network Radial Lines

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

Build New Transmission Line

= Network radial lines.

Problem Statement:

Readington T774 34.5 kV line is radial. Line outage or coningency as well as 34.5 kV bus
maintenance or outages result in loss of the T774 impacting approximately 1,700 customers
and approximately 35 MW of load.

Glen Gardner/
e

JCP&L Transmission Zone M-3 Process
Construct Readington-Old York 34.5 kV Line

Readington

- aNorth Bridge Street
Y OB g Steet

Legend
Substations Transmission Lines
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FirstEnergy

Need Number: JCPL-2018-005
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solution:
Readington-Old York 34.5 kV Line
= Extend Readington-Old York T774 34.5 kV line to East Flemington Substation
= |nstall SCADA switch at Imclone
East Flemington Substation new 34.5 kV Terminal
= |nstall new 34.5 kV terminal in breaker-and-a-half configuration with 3-34.5 kV breakers
Transmission Line Ratings:
= East Flemington-Old York 34.5 kV Line
= Before Proposed Solution: N/A
= After Proposed Solution: 39 MVA SN /48 MVA SE
Estimated Cost: $7.01M
Projected In-Service: 12/31/2020
Supplemental Project ID: s1810, s1810.1, s1810.2, s1810.3
Model: 2018 Series 2023 Summer RTEP 50/50

JCP&L Transmission Zone M-3 Process
Construct Readington-Old York 34.5 kV Line

Readington 230kv
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FirstEnergy

Need Number: JC-2019-001 to 005 and 007

Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Previously Presented:

Need Meeting 02/22/2019

Soluton Meeting 03/25/2019

Project Driver:

Equipment Material Condition, Performance and Risk

Operational Flexibility and Efficiency

Specific Assumption Reference:

System Performance Projects Global Factors

= System reliability and performance

= Substaton/line equipment limits

Upgrade Relay Schemes

= Relay schemes that have a history of misoperation

= Obsolete and dificult to repair communication equipment (DTT, Blocking, efc.)
= Communication technology upgrades

= Bus protecion schemes

Continued on next slide...

JCP&L Transmission Zone M-3 Process
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FirstEnergy JCP&L Transmission Zone M-3 Propess
—~~ Multiple Misoperation Relay Projects

Need Number: JC-2019-001 to 005 and 007
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Problem Statement:

= FirstEnergy has identified protection schemes using a certain vintage of relays and communication
equipment that have a history of misoperaton.

= Proper operation of the protection scheme requires all the separate components perform adequately
during a fault

= In many cases the protecton equipment cannot be repaired due to a lack of replacement parts and
available expertise in the outdated technology.

= Transmission line ratings are limited by terminal equipment

Existing Line Existing
Rating Conductor Rating
JCPL-2019- Transmission Line / Substation Locations (SN / SE) (SN / SE) Limiting Terminal Equipment

001 Atlantic — Freneau 230 kV Line 678 /813 709/ 869 Substation Conductor

002 Kittatinny — Pohatcong 230 kV Line 650/ 817 709/ 869 Substation Conductor

003 Kittatinny — Portland 230 kV Line 1114/1195 1114 /1285 Line Relaying

004 Lakewood — Leisure Village 230 kV Line 650/ 817 709/ 869 Substation Conductor

005 Leisure Village — Manitou 230 kV Line 650/ 817 709/ 869 Substation Conductor

007 Traynor — Whippany 230 kV Line 678/ 802 709/ 869 Line Relaying, Substation Conductor / Drops
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F:rstEnergy JCP&L Transmission Zone M-3 Process
—~" Multiple Misoperation Relay Projects

Need Number: JC-2019-001 to 005 and 007
Process Stage: Submission of Supplemental Project for inclusion in the Local Plan 11/19/2019
Selected Solutions:

New MVA Estimate
Transmission Line / Supplementa | Line Rating d Costs
Substation Locations | Project ID (SN /SE) Scope of Work ($ M)
» Atlantic 230 kV Substation: Replace line relaying, substation conductor, and
3 . s1912,s1912.1, breaker and terminal switches.
001  Aflantic - Freneau230kVLine s1912.2 7097869 + Freneau 230kV Substation: Replace line relaying, substationconductor, and SO LARPCS

breaker and terminal switches.

« Kittatinny 230 kV Substation: Replaceline relaying, substation conductor, breaker

s$1913, s1913.1, and terminal switches, and line trap.

go2 Kitiatinny — Pohatcong 230kVLine s1913.2 7097869 + Pohatcong 230 kV Substation: Replace line relaying, substation conductor, and ALY IARSZNLS
line trap.
003 Kittatinny— Portiand 230 kV Line S1014.1,519142  1114/1285 Kitiatinny 230 kV Substation: Replaceline relaying. (J$(§)I.:1§I\ﬁ) 12/15/2019
y - : Portland 230 kV Substation: Replace linerelaying and circuitbreaker.
$0.9M (ME)
+ Lakewood 230 kV Substation: Replace line relaying, breaker switches, substation
. . s1915, s1915.1, conductor, and circuitbreakers.
o0 Lakewood -Leisure Village 230 kvLine s1915.2 7097869 + Leisure Village 230 kV Substation: Replace line relaying, substation conductor, $1.6M 12/31/2019
and line trap.
+ Leisure Village 230 kV Substation: Replace line relaying, substation conductor,
005 Leisure Village — Manitou 230 kV Line 51916, S1916.1, 709/ 869 EEEETIEES S NE e, $1.5M 12/31/2019

s$1916.2 * Manitou 230 kV Substation: Replace linerelaying, breaker switches, substation
conductor, and line trap.

* Traynor 230 kV Substation: Replace line relaying, substation conductor, breaker
s1917,s1917.1, 709/ 869 and terminal switches, and line trap.
s1917.2 +  Whippany230kV Substation: Replace line relaying, breaker and terminal
switches, circuitbreakers, substation conductor, and line trap.

007 Traynor — Whippany230kV Line $2.4M 12/15/2019
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https://pjm.force.com/planning/s/

Revision History

1/30/2019 — V1 - Original version posted to pjm.com
7/26/2019 — V2 — Submission of Supplemental Project for inclusion in the Local Plan for s1811 ~ 1822
11/19/2019 - V3 - Submission of Supplemental Project for inclusion in the Local Plan (added slide # 69-184)
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