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Solutions

Stakeholders must submit any comments within 10 days of this meeting in order to provide time
necessary to consider these comments prior to the next phase of the M-3 process
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é Met-Ed Transmission Zone M-3 Process
Multiple Line Rebuild/Rehab Projects

40|Milesa‘in
|

Need Number:  ME-2019-001 to ME-2019-003 omtone | e

ME-2019-005 to ME-2019-014 & . e e

1O M5 kY 2/ Ghickshinny
ME-2019-020 120 kv o r )
_ _ 138 kv e X Susquehanna, TI10:Yard® y ACKSClgy Tamersile
Process Stage: Solutions Meeting 4/26/2019 161 kv - e McMichaels
) . . 20k 161K . 0 ‘°|”'"“bia anw ErofNountan _fesenzt =
Previously Presented: Need Meeting 2/22/2019 S5k o B2e Gibert
. . 500 kv 345KV : g East Paimdrds North Banglor
Supplemental Project Driver: ey o NP e Bl Mountan Marits O3
Equipment Material Condition, Performance and Risk Subsideniifed 765KV 5 [Eldred B~ PR e o Bethel Energy
‘}‘ v f et NS TRk el Creek
Specific Assumption References: X
Line Condition Rebuild/Replacement
= Age/condition of wood pole transmission line structures ‘
= Age/condition of steel tower or steel pole transmission line structures e ,
. .. . auphin @

= Age/condition of transmission line conductors ) d

System Performance Projects
= Substation/line equipment limits

Problem Statement:

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

Hunlersown Hamitons e Cochranville P[)arlkesflﬁyrg
. . . . . . . . il E a?{ﬁéﬁ?‘hl‘bﬂ' alesvile
= Transmission line ratings are limited by terminal equipment. et oron vt 2 Saeo \m [0

Straban

(Rarmantawn
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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 Adamstown — 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) woodpecker 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) woodpecker holes, etc.

Lynnville — South Hamburg 69 kV Line 51/66 74190 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) woodpecker 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 78194 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) woodpecker holes, etc.

Barto — North Boyertown 69 kV Line 80/ 96 80/ 96 - 3.9
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007

008

009

010

011

012

Transmission Line / Substation
Locations

Alcoa — South Lebanon 69 kV Line

Bernville — State Street 69 kV Line
State Street — South Hamburg 69 kV Line
Campbelltown — Swatara Hill 69 kV Line

Swatara Hill — Middletown Junction 69 kV
Line

Middletown Junction — York Haven 115 kV
Line

York Haven — Zions View 115 kV Line
Zions View — Smith Street 115 kV Line
Allentown Cement — St Peters 69 kV Line
St Peters — South Hamburg 69 kV Line
St Peters — Moselem 69 kV Line

Moselem — Lyons 69 kV Line
North Temple — Royal Green Tap 69 kV Line

Royal Green Tap — Royal Green 69 kV Line
Royal Green Tap — Berkley Tap 69 kV Line
Berkley Tap — Berkley 69 kV Line

Berkley Tap — Leesport 69 kV Line
Leesport — South Hamburg 69 kV Line

Existing Clrcuit
Rating
(SN / SE)

82/103

52/ 66
88/93
71/90

71/91

129 /156

129/ 156
126 /149
53/64
51/64
132/158
51/64

82/103

82/103
82/103
51/64
53 /64
51/64

Met-Ed Transmission Zone M-3 Process
Multiple Line Rebuild/Rehab Projects

Existing Identified
Conductor

Rating (SN / SE)

Length of
Line
(miles)

Limiting Terminal Equipment

of life / total)
93/103

111/134 Disconnect Switches, Relays 4.0 (90% Failure Rate)
60/ 75 Substation Conductor 10.7 155/ 181
139/ 169 Substation Conductor, Relays 0.8 (86% Failure Rate)
74190 Substation Conductor 10.5
57 /288
121 /150 Substation Conductor, Disconnect Switches 25 (20% Failure Rate)
129/ 156 - 4.0
100/ 120
129/ 156 - 4.8 (83% Failure Rate)
129/ 156 Substation Conductor 6.6
53/64 - 2.0
53/ 64 Substation Conductor 7.5 148 | 225
139 /169 Substation Conductor 15 (70% Failure Rate)
53/ 64 Substation Conductor 4.2
139/ 169 Disconnect Switches, Substation Conductor, 04
Relays
89/107 Disconnect Switch 0.1
139/169 Disconnect Switch 0.6 159/208
(76% Failure Rate)
53/ 64 Substation Conductor 0.01
53 /64 - 3.6
53/ 64 Substation Conductor 7.2

Structures (end

Failure reasons

Age, decay,
woodpecker holes

Age, sound,
woodpecker holes

Age, top rot, voids,
woodpecker holes

Age, bad/cut/missing
grounds, etc.

Age, bad/cut/missing
grounds, sound,
woodpecker holes,
etc.

Age, bad/cut/missing
grounds, rot, sound,
woodpecker holes
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Met-Ed Transmission Zone M-3 Process
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) Failure reasons
Alcoa — North Cornwall 69 kV Line 82/103 102 /124 Disconnect Switches 3.1 126/ 164 Age, bad/cut/missing
013 ; ; ; . grounds, top rot/decay,
North Cornwall — Broad Street 69 kV Line 82 /103 111/134 gfﬁg::;? Sulidhizs, SUEgELEn 2.0 (77% Failure Rate) woodpecker holes, etc,
North Hershey — Grantville 69 kV Line 80/96 80/ 96 - 15 Age, bad/cut/missing
79/91
014 87% Failure Rat grounds, decay,
Grantville — Turf Club 69 kV Line 64 /65 64 /65 - 3.0 (87% Failure Rate) . necker holes, etc.
South Lebanon — Bayer Labs 69 kV Line 51/56 55/56 Substation Conductor 5.9 Age, bad/cut/missing
020 163 /203 grounds, decay, split
) (80% Failure Rate) top, static bayonet,
Bayer Labs — Myerstown 69 kV Line 55/56 55/56 - 11 woodpecker holes, etc.
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é Met-Ed Transmission Zone M-3 Process
Adamstown — South Readlng 69 kV Llne Rehab/Rebuild

M Knight G

Need Number:  ME-2019-001 N 2/ ¢ ol

Substations Transmission Lines : £
Process Stage: Solutions Meeting 4/26/2019 A e

. 115 kv 15 kv )
Previously Presented: Need Meeting 2/22/2019 e 120KV - 1 SIS
Project Driver(s): il AR 5\ )/
Equipment Material Condition, Performance and Risk N o | gn;:img WestReadmg ’ w,;f&\ af:n.a
Specific Assumption Reference(s) R RIS Neversik

Subs |dentified 765 KV ¢ W5 s X,

Line Condition Rebuild/Replacement
= Age/condition of wood pole transmission line structures

L|ncpark;Sh|II|ng/tgn )

S "Readlng S-Reading
; ; Painted Sky

= Age/condition of steel tower or steel pole transmission line structures &\
= Age/condition of transmission line conductors A Lorahe
System Performance Projects Flyhi"s. ¥ Bdoretoun Road
= Substation/line equipment limits | PyFiyhills

;"'I Adamstown e

EEEEEEmsmEmEn®

Problem Statement NGRSV

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

= Transmission line ratings are limited by terminal equipment.
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é/ Met-Ed Transmission Zone M-3 Process
Adamstown — South Reading 69 kV Line Rehab/Rebuild

Need Number: ME-2019-001

Process Stage: Solutions Meeting 4/26/2019

Potential Solution:

Adamstown — South Reading 69 kV line Rehab/Rebuild $9.4M

Adamstown Flying Hills South Reading

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

= 5.4 miles of reconductoring on Adamstown-Flying Hills. ‘_._‘

= 1.8 miles of reconductoring on Flying Hills-South Reading.
= Replace substation conductor and drops at Flying Hills
Transmission Line Ratings:
= Adamstown- Flying Hills 69 kV Line:

= Before Proposed Solution: 53/64 MVA (SN/SE)

= After Proposed Solution: 80/96 MVA (SN/SE) zegend
= Flying Hills — South Reading 69 kV Line: zzz Ez
= Before Proposed Solution: 53/64 MVA (SN/SE) 28 kY
= After Proposed Solution: 80/96 MVA (SN/SE) 115 KV
Alternatives Considered: 69 kv
Maintain existing condition and elevated risk of failure 46 kv
New

Projected In-Service: 12/31/2019
Status: Conceptual

PJM SRRTEP — Met-Ed Supplemental 4/26/2019 PIM©2019




Met-Ed Transmission Zone M-3 Process
é Baldy — South Hamburg 69 kV Line Rehab/Rebuild

Need Number: ME-2019-002 e o e S
Process Stage: Solutions Meeting 4/26/2019 | - e i P N“\
Previously Presented: Need Meeting 2/22/2019 % o .

Project Driver(s): o : | s
Equipment Material Condition, Performance and Risk e e Lynnville

Specific Assumption Reference(s) g

Line Condition Rebuild/Replacement

= Age/condition of wood pole transmission line structures

= Age/condition of steel tower or steel pole transmission line structures
= Age/condition of transmission line conductors

System Performance Projects

= Substation/line equipment limits

Fogelsville

Mill Run  South Fogek

State €7 Stroh Brewery Fé'rrgor Kraft!

South Hamburg (s ®

Moselem Baldy

e I o= \
Problem Statement et “mﬁfgﬁons
. . I . . . . . gt Leesport Flaghood
= | ine sections are exhibiting deterioration, increasing maintenance needs. "B Aoy Aradr) '
Transmission line is approaching end of life BERNGH O Lee Ohielaunce

= Transmission line ratings are limited by terminal equipment.

River-View&i}'rﬂﬂﬁmﬁl/ \
il ..dun\g
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é/ Met-Ed Transmission Zone M-3 Process
Baldy — South Hamburg 69 kV Line Rehab/Rebuild

Need Number: ME-2019-002
Process Stage: Solutions Meeting 4/26/2019

Potential Solution:
Baldy - South Hamburg 69 kV line Rehab/Rebuild $12.3M

= Rehab/Rebuild Baldy — South Hamburg (~29.3 miles)
= Replace line relaying and substation conductor at Baldy South Hamburg Lynnville Weisenberg Baldy

= Replace substation conductor at South Hamburg . ‘ ‘ .

Transmission Line Ratings:

= Baldy- Weisenberg 69 kV Line:
= Before Proposed Solution: 62/62 MVA (SN/SE)
= After Proposed Solution: 80/96 MVA (SN/SE)

= \Weisenberg- Lynnville 69 kV Line:

= Before Proposed Solution: 89/107 MVA (SN/SE) Legend

= After Proposed Solution: 89/107 MVA (SN/SE) 500 KV
= Lynnville— South Hamburg 69 kV Line: 230 KV

= Before Proposed Solution: 51/66 MVA (SN/SE) 138 kV

= After Proposed Solution: 74/90 MVA (SN/SE) 115 kV
Alternatives Considered: 69 kv

Maintain existing condition and elevated risk of failure 46 kv
Projected In-Service: 12/31/2019 Mew

Status: Conceptual
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é Met-Ed Transmission Zone M-3 Process
North Temple — North Kill 69 kV Line Rehab/Rebuild

225 las h 9 Mies

Need Number:  ME-2019-003 Substations Legm':ransmissinn Lines I kl " Aubum
Process Stage: Solutions Meeting 4/26/2019 : mee .

. . 120 kV 20k Hén‘fygg
Previously Presented: Need Meeting 2/22/2019 oy . S o
Project Driver(s): 3 o Sout Hermtirg
Equipment Material Condition, Performance and Risk L e |
Specific Assumption Reference(s) RN g
Line Condition Rebuild/Replacement i Aln Ct
= Age/condition of wood pole transmission line structures oy Northkill o Leespor

= Age/condition of steel tower or steel pole transmission line structures
= Age/condition of transmission line conductors

System Performance Projects

= Substation/line equipment limits Northyl-ebarffn

b Bs0or

Bermyille L@ Nokil 9 _ Crbg lee
BERN Civ e Lee Ohtelaunee
BERN CH™Berkley- o NorthaTempl
werViewll North Temple
Stouchsburg g

Myerstol

Myerstown Heidelberg £ Robesonia

South Lebanon Lavino  wememyre Laurel Pipgiine

AES Ironwood
Problem Statement

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

= Transmission line ratings are limited by terminal equipment.

Alcoa ME :
) Cocalico

e
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é/ Met-Ed Transmission Zone M-3 Process
North Temple — North Kill 69 kV Line Rehab/Rebuild

Need Number: ME-2019-003
Process Stage: Solutions Meeting 4/26/2019

Potential Solution:
North Temple - Northkill 69 kV line Rehab/Rebuild $14.2M

= Rehab/Rebuild North Temple — Northkill. Reconductor ~5.8 miles on Cambridge Lee-Bern
Church section.

= Replace substation conductor at North Temple . .
North Kill Bern Church Cambridge Lee Berkley Tap North Temple

Transmission Line Ratings:

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

= Berkley Tap — Cambridge Lee 69 kV Line:

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

= Cambridge Lee — Bern Church 69 kV Line: Legend
= Before Proposed Solution: 55/56 MVA (SN/SE) 500 kV
= After Proposed Solution: 80/96 MVA (SN/SE) 230 kV
138 kV
Alternatives Considered: i
Maintain existing condition and elevated risk of failure iz tz
Projected In-Service: 6/1/2020 Now

Status: Conceptual
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é Met-Ed Transmission Zone M-3 Process
Carsonia — South Reading 69 kV Line Rehab/Rebuild

6 Miles
Legend | 1 T |

Need Number: ME-2019-005 Sussistors | Tmnemissontine TGS
Process Stage: Solutions Meeting 4/26/2019 2 e .
Previously Presented: Need Meeting 2/22/2019 i .

Project Driver(s): : EE: o

Equipment Material Condition, Performance and Risk o 345k

Specific Assumption Reference(s) s ey

Line Condition Rebuild/Replacement

= Age/condition of wood pole transmission line structures

= Age/condition of steel tower or steel pole transmission line structures
= Age/condition of transmission line conductors

State Hill-o o™
LaurelRipeline /" 5

System Performance Projects /
= Substation/line equipment limits - Ping Lans
. Bio;netnwn Road /
Pioneer Crossing Bird Exifisic
Problem Statement ;&” o ¥

Birdsboro Power
| S

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

= Transmission line ratings are limited by terminal equipment.
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é/ Met-Ed Transmission Zone M-3 Process
Carsonia — South Reading 69 kV Line Rehab/Rebuild

Need Number: ME-2019-005
Process Stage: Solutions Meeting 4/26/2019

Potential Solution:
Carsonia — South Reading 69 kV line Rehab/Rebuild $8.3M
= Rehab/Rebuild Carsonia — South Reading
= Replace substation conductor and line drops at Carsonia. South Reading Carsonia
O
Transmission Line Ratings:
=Carsonia — South Reading 69 kV Line:
=Before Proposed Solution: 78/94 MVA (SN/SE)
=After Proposed Solution: 162/198 MVA (SN/SE)

Legend

500 kV

Alternatives Considered: —
Maintain existing condition and elevated risk of failure "y

115 kV

69 kV

Projected In-Service: 12/31/2019 —
Status: Conceptual New
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é East Topton — North Boyertown 69 kV Lin_e__Rehab/quuiId

Need Number: ME-2019-006

Process Stage: Solutions Meeting 4/26/2019
Previously Presented: Need Meeting 2/22/2019
Project Driver(s):

Equipment Material Condition, Performance and Risk
Specific Assumption Reference(s)

Line Condition Rebuild/Replacement

= Age/condition of wood pole transmission line structures
= Age/condition of steel tower or steel pole transmission line structures
= Age/condition of transmission line conductors

System Performance Projects

= Substation/line equipment limits

Problem Statement

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

= Transmission line ratings are limited by terminal equipment.

PJM SRRTEP — Met-Ed Supplemental 4/26/2019

Moselem

FlaKiwogd

Met-Ed Transmission Zone M-3 Process

v/
J Ay

Keltztown

Ealdy East-Topton B 1opien

Lyons
EPennmfg

Legend

Substations
69 KV
15 kV
120 kV
138 KV
161 KV
230 kV
345 KV
500 kv
765 KV
Subs Identified

Transmission Lines

69 KV

15KV
AVAREFITY
138 KV
161 KV
230 kv
U5 kY
500 kV
765 kv

St Former Tyle

Macungie

Victaulic  pjack Macungie

acungie

East Green

Brown Printing 4§
Pernspis
SNy

s
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é/ Met-Ed Transmission Zone M-3 Process
East Topton — North Boyertown 69 kV Line Rehab/Rebuild
Need Number: ME-2019-006

Process Stage: Solutions Meeting 4/26/2019

Potential Solution:

East Topton — North Boyertown 69 kV line Rehab/Rebuild $18.2M
= Rehab/Rebuild East Topton — North Boyertown

= Replace line relaying and substation conductor at East Topton.

East Topton Huffs Church Barto North Boyertown

Transmission Line Ratings:

=Huffs Church — East Topton 69 kV Line:
=Before Proposed Solution: 50/50 MVA (SN/SE)
= After Proposed Solution: 80/96 MVA (SN/SE)

Legend

500 kV

230 kV

Alternatives Considered: "
Maintain existing condition and elevated risk of failure 115 kv

69 kV

46 kV

Projected In-Service: 12/31/2019 New
Status: Conceptual
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B

Need Number: ME-2019-007

Process Stage: Solutions Meeting 4/26/2019
Previously Presented: Need Meeting 2/22/2019
Project Driver(s):

Equipment Material Condition, Performance and Risk
Specific Assumption Reference(s)

Line Condition Rebuild/Replacement

= Age/condition of wood pole transmission line structures
= Age/condition of steel tower or steel pole transmission line structures
= Age/condition of transmission line conductors

System Performance Projects

= Substation/line equipment limits

Problem Statement

= Line sections are exhibiting deterioration, increasing maintenance needs.

Transmission line is approaching end of life
= Transmission line ratings are limited by terminal equipment.

PJM SRRTEP — Met-Ed Supplemental 4/26/2019

Met-Ed Transmission Zone M-3 Process
Alcoa — South Lebanon 69 kV Line Rehab/Rebuild
’{/—/ { : 5b

] Stouchsburg
_Noftfzl:ebanofz=\

s &;\wn
Myerstown

_ e AES Irehwood
W t Lebanon “Lﬁbarm 3 'fhitr'd‘_ \and. Gréen St

| South Leb'a'.n“.South Lebanon

AlcoaiME
e P P L Sece

Legend
Substations
69 KV B9 kV

Transmission Lines

15KV 115 kv
120 kV
138 kV
161 kV
230 kV

345 kv
500 kV i

120 KV
138 kV
161 kV
230 kv

765 kv 500 KV
Subs Identified 765 kv 3 6 Mies Lincoln

e S O | Y Copyright@?iﬂﬁsrl
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é/ Met-Ed Transmission Zone M-3 Process
Alcoa - South Lebanon 69 kV Line Rehab/Rebuild

Need Number: ME-2019-007
Process Stage: Solutions Meeting 4/26/2019

Potential Solution:
Alcoa — South Lebanon 69 kV line Rehab/Rebuild $3.2M
= Rehab/Rebuild Alcoa — South Lebanon Alcoa South Lebanon

= Replace disconnect switches and relays at Alcoa and South Lebanon . .

Transmission Line Ratings:
=Alcoa — South Lebanon 69 kV Line:
=Before Proposed Solution: 82/103 MVA (SN/SE)

= After Proposed Solution: 111/134 MVA (SN/SE) Legend
500 kV
230 kV
Alternatives Considered: 138 kv
Maintain existing condition and elevated risk of failure 115 kv
69 kV
Projected In-Service: 12/31/2020 o kv
Status: Conceptual New
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Need Number: ME-2019-008

Process Stage: Solutions Meeting 4/26/2019
Previously Presented: Need Meeting 2/22/2019
Project Driver(s):

Equipment Material Condition, Performance and Risk
Specific Assumption Reference(s)

Line Condition Rebuild/Replacement

= Age/condition of wood pole transmission line structures
= Age/condition of steel tower or steel pole transmission line structures
= Age/condition of transmission line conductors

System Performance Projects

= Substation/line equipment limits

Problem Statement

= Line sections are exhibiting deterioration, increasing maintenance needs.

Transmission line is approaching end of life
= Transmission line ratings are limited by terminal equipment.

PJM SRRTEP — Met-Ed Supplemental 4/26/2019

Met-Ed Transmission Zone M-3 Process
Bernville — South Hamburg 69 kV Line Rehab/Rebuild

A S T

6 Miles
1 |

Legend

Substations
69 KV
115 kV

Transmission Lines
B KV

15KV
IRy 120 KV
138 kV
161 KV
230 kY
345 KV
500 kV
765 kV

136 kV

Pan

161 KV —0}

230 kV
345 kV
500 kv

Subs Identified 765 KV

i

/tn Cmt

Ontelaunee

North Templeé!

/_/—Berm?ille ’ Al
- Lepspof
a B
Cmbg Lee

—er
P P L Riﬂe‘r{iew
Yol
Stouchshurg Muhlberge.—
Outer St{J 4 .
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é/ Met-Ed Transmission Zone M-3 Process
Bernville — South Hamburg 69 kV Line Rehab/Rebuild

Need Number: ME-2019-008
Process Stage: Solutions Meeting 4/26/2019

Potential Solution:

Bernville — South Hamburg 69 kV line Rehab/Rebuild $14.9M
= Rehab/Rebuild Bernville — South Hamburg

= Reconductor Bernville — State Street section

= Replace substation conductor and relays at South Hamburg

= Replace substation conductor at Bernville ‘ ‘ '

Transmission Line Ratings:
= Bernville — State Street Tap 69 kV Line:
= Before Proposed Solution: 52/66 MVA (SN/SE)
= After Proposed Solution: 82/103 MVA (SN/SE)
= State Street Tap — South Hamburg 69 kV Line:

Bernville State Street Tap ~ South Hamburg

= Before Proposed Solution: 88/93 MVA (SN/SE) Legend
= After Proposed Solution: 139/169 MVA (SN/SE) 500 kv
230 kV
138 kV
Alternatives Considered: Y
Maintain existing condition and elevated risk of failure -
46 kV
Projected In-Service: 6/1/2020 New

Status: Conceptual
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; : Met-Ed Transmission Zone M-3 Process

* Intentionally left blank
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é/ Met-Ed Transmission Zone M-3 Process

Intentionally left blank
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Met-Ed Transmission Zone M-3 Process
é Mlddletown Junction — Smith Street 115 kV Line Rehab/Rebuild

|5\ 29!99!?‘4"
I o

Need Number: ME-2019-010 %

\ Willow Drive
?  Substations Transmission Lines Sﬂ\l 0 A 8L it Sk
Process Stage: Solutions Meeting 4/26/2019 {o i i /<
Previously Presented: Need Meeting 2/22/2019 o 120 id 1

_ _ . 126 4V Mlddletown Jctn.
Project Driver(s): o 161 "o Eizabethtown

230 kV

. ; . : i MM Mars
Equipment Material Condition, Performance and Risk - o «T E. Elizabethtown

500 kV

765 KV 500 kv Rheems

Specific Assumption Reference(s) A | ot )
Line Condition Rebuild/Replacement . - YOfkmaVﬁengYorkH?\{\en
Nefwberry Brnner Island

= Age/condition of wood pole transmission line structures

= Age/condition of steel tower or steel pole transmission line structures
= Age/condition of transmission line conductors

System Performance Projects

= Substation/line equipment limits

York Inc. Pleasure\i'”'é
Pledsupile
7. “3Harley-Davidson
Sk e - = 3O
/ }5 R
e e

Sp}ingwocd

Problem Statement

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

= Transmission line ratings are limited by terminal equipment.

Queen Street
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é/ Met-Ed Transmission Zone M-3 Process
Middletown Junction — Smith Street 115 kV Line Rehab/Rebuild

Need Number: ME-2019-010
Process Stage: Solutions Meeting 4/26/2019

Potential Solution:
Middletown Junction — Smith Street 115 kV line Rehab/Rebuild $2.1M
= Rehab/Rebuild Middletown Junction — Smith Street Smith Street Zionsview  YorkHavenTap ~ Middletown

Junction

= Replace substation conductor at Smith Street. . . . .

Transmission Line Ratings:

=Zions view — Smith Street 115 kV Line:
=Before Proposed Solution: 126/149 MVA (SN/SE)
= After Proposed Solution: 129/156 MVA (SN/SE) T

500 kV

230 kV

138 kV

Alternatives Considered:
. . . . " . . 115 kv
Maintain existing condition and elevated risk of failure -

Projected In-Service: 12/31/2022 46 KV

New

Status: Conceptual
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Need Number: ME-2019-011
Process Stage: Solutions Meeting 4/26/2019
Previously Presented: Need Meeting 2/22/2019

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

Specific Assumption Reference(s)
Line Condition Rebuild/Replacement
= Age/condition of wood pole transmission line structures

= Age/condition of steel tower or steel pole transmission line structures

= Age/condition of transmission line conductors
System Performance Projects
= Substation/line equipment limits

Problem Statement

Met-Ed Transmission Zone M-3 Process
Allentown Cement — Lyons — South Hamburg 69 kV Line Rehab/Rebund

m H avern 0 5 . S,
Schuylkill Haven (T n hfl ' o
oressona

Auburn

Wesnberg Ij
Mil
Aop? Stroh Brewery _ 9
HamYMr& ;
State-St Panther {
Breinigsville
South Hamburggé —0 i

A

‘Southiamburg "
J\M E Ui
Baldy oy
AW

k ; East Topton

Leesport  Altn CTit
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= Line sections are exhibiting deterioration, increasing maintenance needs. o o

Transmission line is approaching end of life

= Transmission line ratings are limited by terminal equipment.
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é/ Met-Ed Transmission Zone M-3 Process
Allentown Cement — Lyons — South Hamburg 69 kV Line Rehab/Rebuild

Need Number: ME-2019-011
Process Stage: Solutions Meeting 4/26/2019

Potential Solution:
Allentown Cement — Lyons — South Hamburg 69 kV line Rehab/Rebuild $15.7M
= Rehab/Rebuild Allentown — Lyons — South Hamburg

= Reconductor ~15.2 miles . . .
= Replace substation conductor at South Hamburg, Moselem, and Lyons

Transmission Line Ratings:
= Lyons — Moselem 69 kV Line:
= Before Proposed Solution: 51/64 MVA (SN/SE)
= After Proposed Solution: 139/169 MVA (SN/SE)
= Moselem — St Peters 69 kV Line:
= Before Proposed Solution: 132/158 MVA (SN/SE)
= After Proposed Solution: 139/169 MVA (SN/SE)

South Hamburg St Peters Moselem Lyons

Allentown Cement

) Legend

= St Peters — Allentown Cement 69 kV Line: "y

= Before Proposed Solution: 53/64 MVA (SN/SE) o~

= After Proposed Solution: 139/169 MVA (SN/SE) 28 kY
= St Peters — South Hamburg 69 kV Line: 15 kY

= Before Proposed Solution: 51/64 MVA (SN/SE) 59 KV

= After Proposed Solution: 139/169 MVA (SN/SE) Projected In-Service: 12/31/2021 46 kv
Alternatives Considered: New

o . , . Status: Conceptual
Maintain existing condition and elevated risk of failure P

PJM SRRTEP — Met-Ed Supplemental 4/26/2019 PIM©2019
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Need Number: ME-2019-012
Process Stage: Solutions Meeting 4/26/2019
Previously Presented: Need Meeting 2/22/2019

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

Specific Assumption Reference(s)

Line Condition Rebuild/Replacement

= Age/condition of wood pole transmission line structures

= Age/condition of steel tower or steel pole transmission line structures
= Age/condition of transmission line conductors

System Performance Projects

= Substation/line equipment limits

Substations
69 kV
5KV
120 kV
138 KV
161 KV
230 kV
345 KV
500 kV
765 KV
Subs Identified

Problem Statement

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

= Transmission line ratings are limited by terminal equipment.

PJM SRRTEP — Met-Ed Supplemental 4/26/2019
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Met-Ed Transmission Zone M-3 Process
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é/ Met-Ed Transmission Zone M-3 Process
North Temple — South Hamburg 69 kV Line Rehab/Rebuild

Need Number: ME-2019-012
Process Stage: Solutions Meeting 4/26/2019
Potential Solution:
North Temple — South Hamburg 69 kV line Rehab/Rebuild $13.8M
= Rehab/Rebuild North Temple — South Hamburg. Reconductor ~11.86 miles
= Replace Switches at North Temple and Royal Green Tap
= Replace Substation Conductor at North Temple and South Hamburg
Transmission Line Ratings:
= North Temple — Royal Green Tap 69 KV Line: H . . .
= Before Proposed Solution: 82/103 MVA (SN/SE)
= After Proposed Solution: 139/169 MVA SE (SN/SE)
= Royal Green Tap — Berkley 69 kV Line:
= Before Proposed Solution: 82/103 MVA (SN/SE)

= After Proposed Solution: 139/169 MVA (SN/SE)
= Berkley — Leesport 69 kV Line:

North Temple  Royal Green Tap Berkley Tap Leesport South Hamburg

= Before Proposed Solution: 53/64 MVA (SN/SE) .y oo
= After Proposed Solution: 139/169 MVA (SN/SE) "
= Leesport — South Hamburg 69 kV Line: a0 kv
= Before Proposed Solution: 51/64 MVA (SN/SE) 115 KV
= After Proposed Solution: 139/169 MVA (SN/SE) 59 KV
Alternatives Considered: 46 kv
Maintain existing condition and elevated risk of failure New

Projected In-Service: 12/31/2021

Status: Conceptual

PJM SRRTEP — Met-Ed Supplemental 4/26/2019 PIM©2019
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Need Number: ME-2019-013

Process Stage: Solutions Meeting 4/26/2019
Previously Presented: Need Meeting 2/22/2019
Project Driver(s):

Equipment Material Condition, Performance and Risk
Specific Assumption Reference(s)

Line Condition Rebuild/Replacement

= Age/condition of wood pole transmission line structures
= Age/condition of steel tower or steel pole transmission line structures
= Age/condition of transmission line conductors

System Performance Projects

= Substation/line equipment limits

Problem Statement

= Line sections are exhibiting deterioration, increasing maintenance needs.

Transmission line is approaching end of life
= Transmission line ratings are limited by terminal equipment.

PJM SRRTEP — Met-Ed Supplemental 4/26/2019

Met-Ed Transmission Zone M-3 Process
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é/ Met-Ed Transmission Zone M-3 Process
Alcoa — Broad Street 69 kV Line Rehab/Rebuild

Need Number: ME-2019-013
Process Stage: Solutions Meeting 4/26/2019

Potential Solution:

Alcoa — Broad Street 69 kV line Rehab/Rebuild $6.5M

= Rehab/Rebuild Alcoa — Broad Street

= Replace Substation Conductor and Switches at Broad Street Broad Street North Cornwall Alcoa

= Replace Switches at Alcoa . ‘ '

Transmission Line Ratings:

= Alcoa — North Cornwall 69 kV Line:
= Before Proposed Solution: 82/103 MVA (SN/SE)
= After Proposed Solution: 102/124 MVA (SN/SE)

= North Cornwall — Broad Street 69 kV Line: Legend
= Before Proposed Solution: 82/103 MVA (SN/SE) 500 kv
= After Proposed Solution: 111/134 MVA (SN/SE) 230 kv
138 kV
115 kV
Alternatives Considered: 59 kv
Maintain existing condition and elevated risk of failure 46 kv
Projected In-Service: 12/31/2021 New

Status: Conceptual

PJM SRRTEP — Met-Ed Supplemental 4/26/2019 PIM©2019




Met-Ed Transmission Zone M-3 Process
é North Hershey — Turf Club 69 kV Line Rehab/Rebuild

8 Miles

Need Number: ME-2019-014 Substations iLegm:'ital'lSi'l'lissil'.ll'l Lines I I : I I : : I l
Process Stage: Solutions Meeting 4/26/2019 5 o
Previously Presented: Need Meeting 2/22/2019 o o
. . 161 kY
Project Driver(s): o 0w otk .
. . - . y e 230KV - Fredericksbun
Equipment Material Condition, Performance and Risk o e
. g . 5 500 kv
Specific Assumption Reference(s) S
: . . Turf Club
Line Condition Rebuild/Replacement A
y . . R L T Ol
= Age/condition of wood pole transmission line structures i . _ Sotite bgf
= Age/condition of steel tower or steel pole transmission line structures \\e= Grantwlle '
= Age/condition of transmission line conductors BN\ Tokinglestownn Hershey . Y Third a Green g B
. i Vgc L { el imm [ N\Hershey o St
System Performance Projects | vl s WestLabaron % rGouth L
. . . . [ North Harrisburg \ .7 (o
= Substation/line equipment limits mgerdale . vl j (oo / \
idated Scrap Resources Copperstone Ale
ﬁt‘e?sgily e f_ff%cmom;lloy ) SuuthFI{-IergheyQy sk Gampbelltown 5
Problem Statement i Parkfas kTi‘“TW“a""” AN o Lot Siatars
: : - L : . S + 0 SO Duke16.4
= Line sections are exhibiting deterioration, increasing maintenance needs. ~ MSWey % TS Parion §. DVE 10-ershy Mgdcal Cier

Transmission line is approaching end of life
= Transmission line ratings are limited by terminal equipment.

Hummelstown Tap

Willow Drive
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é/ Met-Ed Transmission Zone M-3 Process
North Hershey — Turf Club 69 kV Line Rehab/Rebuild

Need Number: ME-2019-014
Process Stage: Solutions Meeting 4/26/2019

Potential Solution:
North Hershey — Turf Club 69 kV line Rehab/Rebuild $6.4M
= Rehab/Rebuild North Hershey — Turf Club. Reconductor ~4.5 miles.

North Hershey Grantville Turf Club

Transmission Line Ratings:

=North Hershey — Grantville 69 kV Line: ‘ ‘ .
=Before Proposed Solution: 80/96 MVA (SN/SE).
= After Proposed Solution: 111/134 MVA (SN/SE).

= Grantville — Turf Club 69 kV Line:
=Before Proposed Solution: 64/65 MVA (SN/SE).
= After Proposed Solution: 111/134 MVA (SN/SE).

Legend

500 kV

230 kV

Alternatives Considered: 138 kV

Maintain existing condition and elevated risk of failure

115 kV

69 kV

46 kV
Projected In-Service: 12/31/2021 New
Status: Conceptual

PJM SRRTEP — Met-Ed Supplemental 4/26/2019 PIM©2019




é Met-Ed Transmission Zone M-3 Process
Birdshoro - South Readmg 69 kV Line Rebuild/Rehab

Need Number:  ME-2019-015
Process Stage: Solutions Meeting 4/26/2019

Previously Presented:
Need Meeting 2/22/2019

Supplemental Project Driver:
Equipment Material Condition, Performance and Risk

Specific Assumption References:

= Line Condition Rebuild/Replacement — Age/condition 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 O Pioneer
Problem Statement: ¥ ~BanncioniRogd \h g=sing
The South Reading-Painted Sky-Lorane-Pioneer Crossing-Birdshoro 69 kV line is " Blrdsbo R T & b
exhibiting deterioration resulting in increased maintenance. The Transmission line o g 0
is approaching end of life Substations Transmission Lines P E C &1 0 4
= 28 out of 125 structures failed inspection (22% Failure Rate). L :’j’::’v
= Failure reasons include bad/cut/missing grounds, static bayonet, broken guy, 120V \ o

woodpecker damage, etc. B\ ey
= Total line distance is approximately 7.5 miles. ;g; :: \/ te1kv

345 kv 230kV
500 kv 345kv
765 kV 500 kV
Subs Identified 765 kV . 6 Miles

Continued on next slide...

Copyright}@ 2014 Esri
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é/ Met-Ed Transmission Zone M-3 Process

Need Number:  ME-2019-015
Process Stage: Solutions Meeting 4/26/2019

Previously Presented:
Need Meeting 2/22/2019

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 rating 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). Sbsttons | ranemssion Lines
B3 kV B9 kV

Painted Sky-Lorane 69 kV line: (substation conductor) : :12 :: :'Z::

= Existing line rating is 137 / 169 MVA (SN / SE). 138 kV iy

= Existing conductor rating is 139 / 169 MVA (SN / SE). i 161 kv

230 kv
345 KV 230 kV

500 kv 345 kv A

765 kV 500 kV

Subs Identified 765 kV 0 1.5 3 & Miles
[y 0 [ )

T — Copyright.® 2014 Esri
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é/ Met-Ed Transmission Zone M-3 Process
Birdshoro — South Reading 69 kV Line Rebuild/Rehab

Need Number: ME-2019-015
Process Stage: Solutions Meeting 4/26/2019

Potential Solution:
Birdsboro — South Reading 69 kV line Rehab/Rebuild $4.1M
= Rehab/Rebuild Birdsboro — South Reading
= Reconductor 2.68 miles . ‘ . ‘ .
= 2.23 miles on Lorane-Pioneer Crossing
= 0.45 miles on Pioneer Crossing-Birdsboro
= Replace substation conductor at Lorane and South Reading

South Reading Painted Sky Lorane Pioneer Crossing Birsboro

Legend

500 kV

230 kV

138 kV

115 kV

69 kV

Continued on next slide... 46 KV

New
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é/ Met-Ed Transmission Zone M-3 Process
Birdshoro — South Reading 69 kV Line Rebuild/Rehab

Need Number: ME-2019-015
Process Stage: Solutions Meeting 4/26/2019
Potential Solution (Continued):

Transmission Line Ratings:
= South Reading_ Painted Sky 69 kV Line: South Reading Painted Sky Lorane Pioneer Crossing Birsboro
= Before Proposed Solution: 88/114 MVA (SN/SE)
= After Proposed Solution: 139/169 MVA (SN/SE) . ‘ . ‘ '
= Painted Sky- Lorane 69 kV Line:
= Before Proposed Solution: 137/169 MVA (SN/SE)
= After Proposed Solution: 139/169 MVA (SN/SE)
= Lorane- Pioneer Crossing 69 kV Line:
= Before Proposed Solution: 55/56 MVA (SN/SE)

= After Proposed Solution: 139/169 MVA (SN/SE) o
= Pioneer Crossing— Birdsboro 69 kV Line: "
= Before Proposed Solution: 74/90 MVA (SN/SE) 20 kv
= After Proposed Solution: 139/169 MVA (SN/SE) oy
115 kV
Alternatives Considered: 69 kV
Maintain existing condition and elevated risk of failure 46 kv
Projected In-Service: 12/1/2019 New

Status: Conceptual

PJM SRRTEP — Met-Ed Supplemental 4/26/2019 PIM©2019




é Met-Ed Transmission Zone M-3 Process
North Boyertown — Ringing Rocks 69 kV L|ne Rebund/Rehab

Need Number: ME-2019-016
Process Stage: Solutions Meeting 4/26/2019

Previously Presented:
Need Meeting 2/22/2019

Supplemental Project Driver:
Equipment Material Condition, Performance and Risk

Specific Assumption References: M

= Line Condition Rebuild/Replacement — Age/condition of transmission line conductors,
wood pole transmission line structures, and steel pole transmission line structures

= System Performance Projects — Substation/Line Equipment Limits

= Reconductor/Rebuild Transmission Lines — Transmission lines with high loading Middle Creek‘

Problem Statement:

The N. Boyertown-Cabot-County Line-Middle Creek-Ringing Rocks 69 kV line is exhibiting " c 0

deterioration resulting in increased maintenance. The Transmission line is approaching W | Ringing R

end of life T 69KV

= 41 out of 147 structures failed inspection (28% Failure Rate). o o OO

. . . . i S&we /Po)‘t,;(éwn h
= Failure reasons include split top, cracking, etc. 138KV ety
. . . . . 161 kV

= Total line distance is approximately 7.7 miles. . kv H8LEE
345kV 2
500 kV 345kv Limerick ;
765 kV 500 kV Perkiomen
Subs Identified 785 kV 6 M‘|95

Continued on next slide...

Roversford Copyright:© 2014 Esri
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é Met-Ed Transmission Zone M-3 Process
North Boyertown — Ringing Rocks 69 kV L|ne Rebund/Rehab

Need Number: ME-2019-016
Process Stage: Solutions Meeting 4/26/2019

Previously Presented:
Need Meeting 2/22/2019

Problem Statement (Continued):

Thermal loading on North Boyertown-Cabot 69 kV section and Cabot-County Line 69 kV sections M
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)

o o _ _ Middle Creek4
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). C o)
Legend
= Existing conductor rating is 72 / 72 MVA (SN / SE). Sibstations o e Ringing R
. 69 kv 69 kV
. . . . LY 15 kv PR
County Line — Middle Creek 69 kV line: (substation conductor) 120kV ok &Y 14 /--’ X
= Existing line rating is 132 / 158 MVA (SN / SE). 138 kY i SR | KRR
= Existing conductor rating is 139 / 169 MVA (SN / SE). . ;:; :z 161 kv
. 45 KV 230 kV
. o . . . o 500KV 345 kY Limerick
Middle Creek — Ringing Rocks 69 kV line: (relay, disconnect switch) sk o0y %( SRl
u EXiSting line rating is 62 /62 MVA (SN / SE) Subs Identified 765 kV 6 M\Ies

= Existing conductor rating is 99 / 99 MVA (SN / SE). Gopyright © 2014 Esti

Roversord
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é/ Met-Ed Transmission Zone M-3 Process
North Boyertown — Ringing Rocks 69 kV Line Rebuild/Rehab

Need Number: ME-2019-016
Process Stage: Solutions Meeting 4/26/2019

Potential Solution:
North Boyertown — Ringing Rocks 69 kV line Rehab/Rebuild $4.5M

n Rehab/Rebu”d North Boyertown — ngmg Rocks Ringing Rocks  Middle Creek County Line Cabot Supermetals  North Boyertown
= Reconductor approximately 1.5 miles on North Boyertown-County Line
Recon OO 0 0 0

= Replace Substation Conductor and Relay at North Boyertown
= Replace Substation Conductor at County Line
= Replace Relay and Disconnect at Ringing Rocks

Legend

500 kV

230 kV

Continued on next slide... 138 kv

115 kV

69 kV

46 kV

New
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é/ Met-Ed Transmission Zone M-3 Process
North Boyertown — Ringing Rocks 69 kV Line Rebuild/Rehab

Need Number: ME-2019-016
Process Stage: Solutions Meeting 4/26/2019
Potential Solution (Continued):

Transmission Line Ratings:

= North Boyertown — Cabot Supermetals 69 kV Line: Ringing Rocks Middle Creek County Line Cabot Supermetals  North Boyertown
= Before Proposed Solution: 62/72 MVA (SN/SE)

= After Proposed Solution: 139/169 MVA (SN/SE) . ‘ . ‘ .
= Cabot Supermetals — County Line 69 kV Line:

= Before Proposed Solution: 62/77 MVA (SN/SE)

= After Proposed Solution: 139/169 MVA (SN/SE)
= County Line — Middle Creek 69 kV Line:

= Before Proposed Solution: 132/158 MVA (SN/SE)

= After Proposed Solution: 139/169 MAV (SN/SE) Legend
= Middle Creek — Ringing Rocks 69 kV Line: 500 KV
= Before Proposed Solution: 62/62 MVA (SN/SE) 230 kV
= After Proposed Solution: 139/169 MVA (SN/SE) 138 kV
115 kV
Alternatives Considered: 69 KV
Maintain existing condition and elevated risk of failure 46 KV
New

Projected In-Service: 12/31/2020

Status: Conceptual

PJM SRRTEP — Met-Ed Supplemental 4/26/2019 PIM©2019
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Need Number: ME-2019-017
Process Stage: Solutions Meeting 4/26/2019
Previously Presented: Need Meeting 2/22/2019

Supplemental Project Driver:
Equipment Material Condition, Performance and Risk

Specific Assumption References:

= Line Condition Rebuild/Replacement — Age/condition 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

Problem Statement:

The N. Lebanon-Cleona-W. Lebanon 69 kV line is exhibiting deterioration resulting in increased
maintenance. The Transmission line is approaching end of life

= 58 out of 73 structures failed inspection (79% Failure Rate).
= Failure reasons include top rot, voids, woodpecker holes, etc.
= Total line distance is approximately 7.1 miles.

Thermal loading on Cleona-West Lebanon 69 kV section is approximately 98% of the SE rating for loss
of the South Lebanon 230-69 kV #1 & #2 transformers.

(2018 RTEP Model — 2023 Summer)

Transmission line rating is limited by terminal equipment.

North Lebanon - Cleona 69 kV line: (relay and disconnect switches)
= Existing line rating is 78 / 82 MVA (SN / SE).

= Existing conductor rating is 111/134 MVA (SN / SE).

PJM SRRTEP — Met-Ed Supplemental 4/26/2019

N. Hershey

Substations
69 kV
115kV
120 kV
138 kV

161 kV
230 kV
345 kV
500 kV
765 kV

Subs Identified 765 kV 0 1.5

Met-Ed Transmission Zone M-3 Process
Cleona — West Lebanon 69 kV Line Rebuild/Rehab

i = &

North Lebanon :
o MyErstowa
North Lebanon
)
e\
o AES Ironwood
M E R . Cleona 2
o "“An??t;v.' : ';n

South Lebanonfe

'South Lebanon
P P L

Legend

Transmission Lines
69 kV

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

/ /@opyright@ 2014 Esri
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é/ Met-Ed Transmission Zone M-3 Process
Cleona — West Lebanon 69 kV Line Rebuild/Rehab

Need Number: ME-2019-017
Process Stage: Solutions Meeting 4/26/2019

Potential Solution:

Cleona - West Lebanon 69 kV line Rehab/Rebuild $3.1M

= Rehab/Rebuild Cleona — West Lebanon.

= Reconductor ~2.4 miles of Cleona-West Lebanon section.
= Replace relay and switches at North Lebanon.

North Lebanon Cleona West Lebanon

o0 0

Transmission Line Ratings:
= North Lebanon - Cleona 69 kV Line:
= Before Proposed Solution: 78/82 MVA (SN/SE)
= After Proposed Solution: 111/134 MVA (SN/SE)
= Cleona — West Lebanon 69 kV Line:

= Before Proposed Solution: 55/56 MVA (SN/SE) o
egen
= After Proposed Solution: 111/134 MVA (SN/SE) — >
230 kV
Alternatives Considered: 138 kV
Maintain existing condition and elevated risk of failure 115 kV
69 kV
Projected In-Service: 12/31/2019 o
New

Status: Conceptual

PJM SRRTEP — Met-Ed Supplemental 4/26/2019 PIM©2019




é 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 ri'l"?-ﬂ}

Process Stage: Solutions Meeting 4/26/2019 Ph'_é{‘
Previously Presented: Need Meeting 2/22/2019

Supplemental Project Driver:

Equipment Material Condition, Performance and Risk

Specific Assumption References:

= Substation Condition Rebuild/Replacement e ;/

= Add/Expand Bus Configuration
ronwood

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

Problem Statement:

South Lebanon #1 230-69 kV:
= Transformer is 49 years old 2
= Experiencing dissolved gasses in oil Lagend

. . . . Substati T ission Lii
= Analysis shows breaking down of paper insulation . e Vi
South Lebanon #2 230-69 kV: ¢ 15KV 115 kV
. . 120 kV
= Transformer is 50 years old and at end of life i 10K
. . 138 kV
= History of oil leaks 161 kv e
. . . . . 230 kV
= Analysis shows breaking down of paper insulation 230KV

) 345kV
= Broken fans and deteriorating bushings - 500KV s kv

i 765 kV 500 kv
= Tank temp has to be read with a thermal gun kit S - b (e

/(f:opyright@ 2014 Esri
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é/ 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 Stage: Solutions Meeting 4/26/2019

Potential Solution:
South Lebanon #1 and #2 230-69 kV transformer replacement and 230 kV ring bus $13.9M
= Replace the 230-69 kV 60/80/100 MVA #1 transformer and associated equipment with a

new 230-69 kV 100/134/168 MVA transformer. 23069 kv

= Replace the 230-69 kV 60/80/100 MVA #2 transformer and associated equipment with a South Lebanon E South Lebanon
new 230-69 kV 100/134/168 MVA transformer.

= Expand the South Lebanon 230 kV bus into a 5 breaker ring bus.

Transformer Ratings: 230-69 kv

= South Lebanon #1 230/69 kV transformer:
= Before Proposed Solution: 131/139 MVA (SN/SE)
= After Proposed Solution (anticipated): 211/232 MVA (SN/SE)

= South Lebanon #2 230/69 kV transformer: Legend
= Before Proposed Solution: 127/135 MVA (SN/SE) 500 kV
= After Proposed Solution (anticipated): 211/232 MVA (SN/SE) 230 KV
138 kV
Alternatives Considered: 115 kv
Maintain existing condition and elevated risk of failure 69 kv
Projected In-Service: 12/31/2021 46 kv
Status: Conceptual New
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Need Number: ME-2019-019

Process Stage: Solutions Meeting 4/26/2019
Previously Presented: Need Meeting 2/22/2019

Supplemental Project Driver:
Equipment Material Condition, Performance and Risk
Operational Flexibility and Efficiency

Specific Assumption References:

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 difficult to repair communication equipment (DTT, Blocking, etc.)
= Communication technology upgrades

= Bus protection schemes

Problem Statement:
Relays on Kittatinny — Portland 230 kV line have been identified 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.
= Kittatinny — Portland 230 kV line:

Existing line rating: 1114 /1195 MVA (SN / SE).

Existing conductor rating: 1114 / 1285 MVA (SN / SE).

(relaying)

PJM SRRTEP — Met-Ed Supplemental 4/26/2019

Met-Ed Transmission Zone M-3 Process
Kittatinny — Portland 230 kV Relay Replacement
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Legend
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é/ Met-Ed Transmission Zone M-3 Process
Kittatinny — Portland 230 kV Relay Replacement
Need Number: ME-2019-019
Process Stage: Solutions Meeting 4/26/2019
Potential Solution:
Kittatinny — Portland 230 kV Relay Replacement $1.0M
= Replace line relaying.

Kittatinny
(JCPL)

Transmission Line Ratings:

=Kittatinny — Portland 230 kV Line: H
=Before Proposed Solution: 1114/1195 MVA (SN/SE)
=After Proposed Solution: 1114/1285 MVA (SN/SE)

Portland

Legend

Alternatives Considered: 500 kv
Maintain existing condition and elevated risk of failure i

138 kV

115 kV

69 kV

Projected In-Service: 12/31/2019
Status: Conceptual New

46 kV
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Need Number: ME-2019-020

Process Stage: Solutions Meeting 4/26/2019

Previously Presented: Need Meeting 2/22/2019

Project Driver(s):

Equipment Material Condition, Performance and Risk

Specific Assumption Reference(s)

Line Condition Rebuild/Replacement
= Age/condition of wood pole transmission line structures
= Age/condition of steel tower or steel pole transmission line structures
= Age/condition of transmission line conductors

System Performance Projects
= Substation/line equipment limits

Problem Statement

= Line sections are exhibiting deterioration, increasing maintenance needs.

Transmission line is approaching end of life
= Transmission line ratings are limited by terminal equipment.

PJM SRRTEP — Met-Ed Supplemental 4/26/2019

Met-Ed Transmission Zone M-3 Process
South Lebanon — Myerstown 69 kV Line Rehab/Rebuild

A
0 225 45 9 Miles
| | (L] 1 | [ i |

Legend

Transmission Lines
69 kV

15kV
\/ 120Ky
138KV
161kV
230 kV
M5 kY
500 kV
765 kv

Substations
69 kV
15kV
120 kV
138 kV
161 kV
230 kV
345 kV
500 kV
765 kV
Subs Identified

il /
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é/ Met-Ed Transmission Zone M-3 Process
South Lebanon — Myerstown 69 kV Line Rehab/Rebuild

Need Number: ME-2019-020
Process Stage: Solutions Meeting 4/26/2019

Potential Solution:

South Lebanon — Myerstown 69 kV line Rehab/Rebuild $10.4M

= Rehab/Rebuild South Lebanon — Myerstown. Reconductor ~7 miles.
= Replace substation conductor at South Lebanon

South Lebanon Bayer Labs Myerstown
Transmission Line Ratings: . . .
= South Lebanon — Bayer Labs 69 kV Line:
=Before Proposed Solution: 51/56 MVA (SN/SE)
= After Proposed Solution: 111/134 MVA (SN/SE)

=Bayer Labs — Myerstown 69 kV Line:
=Before Proposed Solution: 55/56 MVA (SN/SE)

= After Proposed Solution: 111/134 MVA (SN/SE) T
500 kv
230 kV
Alternatives Considered: 138 kv
Maintain existing condition and elevated risk of failure 115 kv

69 kV

46 kV

Projected In-Service: 12/31/2021
Status: Conceptual

New
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Met-Ed Transmission Zone M-3 Process
é North Lebanon — Turf Club 69 kV Line Rehab/Rebuild

Need Number: =~ ME-2019-021
Process Stage: Solutions Meeting 4/26/2019
Previously Presented: Need Meeting 2/22/2019

Supplemental Project Driver: P PrL
Equipment Material Condition, Performance and Risk

Specific Assumption References:

= Line Condition Rebuild/Replacement — Age/condition of transmission line conductors, wood pole
transmission line structures, and steel pole transmission line structures

= System Performance Projects — Substation/Line Equipment Limits
= Reconductor/Rebuild Transmission Lines — Transmission lines with high loading

Myersfowh

Problem Statement:

The North Lebanon — Turf Club 69 kV line is exhibiting deterioration resulting in increased maintenance. The
Transmission line is approaching end of life

= 236 out of 360 structures failed inspection. (66% Failure Rate)
= Failure reasons include decay, woodpecker holes, cracking, bad/cut/missing ground wires, etc.

AES Ironwood

. Sotfth Lebanon

Legend

= Total line distance is approximately 23 miles. Substations Transmission Lines |

Thermal loading on Turf Club - Indiantown Gap 69 kV and Indiantown Gap - Lickdale 69 kV line sectionsare [ fj::v
approximately 97% and 86% of their SE ratings respectively for loss of North Lebanon — Fredericksburg 69 kV 120kV o
line section. 138 kV 138KV
(2018 RTEP Model — 2023 Summer) Ty 1614V
Transmission line ratings limited by terminal equipment. . uskY 0K
= North Lebanon - Fredericksburg 69 kV line: : :2: :x ::z::

Existing line rating: 82 / 103 MVA (SN / SE). Subs Identified 765KV

Existing conductor rating is 139 / 169 MVA (SN / SE).
disconnect switches)
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é/ Met-Ed Transmission Zone M-3 Process
North Lebanon — Turf Club 69 kV Line Rehab/Rebuild

Need Number: ME-2019-021

Process Stage: Solutions Meeting 4/26/2019 Tatcuh  NGAMOWIGED  Lggse | FeGencksuT rocown

Potential Solution: . . p

North Lebanon - Turf Club 69 kV line Rehab/Rebuild $21.1M ‘ ‘

= Rehab/Rebuild North Lebanon — Turf Club

= Reconductor approximately 18.5 miles of Frystown — Turf Club North Lebanon
line

= Replace switches at North Lebanon

Legend

500 kV

230 kV

Continued on next slide... 138 kv

115 kV

69 kV

46 kV

New

PJM SRRTEP — Met-Ed Supplemental 4/26/2019 PIM©2019




é/ Met-Ed Transmission Zone M-3 Process
North Lebanon — Turf Club 69 kV Line Rehab/Rebuild

Need Number: ME-2019-021
Process Stage: Solutions Meeting 4/26/2019

Potential Solution (Continued): Turf Club Indiantown Gap Lickdale Fredericksburg Frystown
Transmission Line Ratings: e
= North Lebanon - Fredericksburg 69 kV Line: & ‘ ‘ ‘
= Before Proposed Solution: 82/103 MVA (SN/SE)
= After Proposed Solution: 139/169 MVA (SN/SE)
= Fredericksburg — Frystown 69 kV Line:
= Before Proposed Solution: 80/96 MVA (SN/SE) North Lebanon
= After Proposed Solution: 111/134 MVA (SN/SE)
= Fredericksburg — Lickdale 69 kV Line:
= Before Proposed Solution: 80/96 MVA (SN/SE)
= After Proposed Solution: 111/134 MVA (SN/SE)
= Lickdale — Indiantown Gap 69 kV Line:

= Before Proposed Solution: 64/65 MVA (SN/SE) Legend
= After Proposed Solution: 111/134 MVA (SN/SE) 500 kv
= |ndiantown Gap — Turf Club 69 kV Line: 230 kv
= Before Proposed Solution: 64/65 MVA (SN/SE) 138 kv
= After Proposed Solution: 111/134 MVA (SN/SE) 115 kv
Alternatives Considered: iz tz
Maintain existing condition and elevated risk of failure "

Projected In-Service: 12/31/2021

Status: Conceptual
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Need Number: ME-2019-022
Process Stage: Solutions Meeting 4/26/2019
Previously Presented: Need Meeting 2/22/2019

Supplemental Project Driver:
Equipment Material Condition, Performance and Risk

Specific Assumption References:

= Line Condition Rebuild/Replacement — Age/condition of transmission line
conductors, wood pole transmission line structures

= Reconductor/Rebuild Transmission Lines — Transmission lines with high loading

Problem Statement:

The Hokes — Smith St 69 kV is exhibiting 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/cut/missing ground wires, etc.
= Total 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 transformer.

(2018 RTEP Model — 2023 Summer)
Transmission line rating is currently limited by the conductor: 43 / 44 MVA (SN / SE).

PJM SRRTEP — Met-Ed Supplemental 4/26/2019

Met-Ed Transmission Zone M-3 Process
Hokes — Smith Street 69 kV Line Rehab/Rebuild
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é/ Met-Ed Transmission Zone M-3 Process
Hokes — Smith Street 69 kV Line Rehab/Rebuild

Need Number: ME-2019-022
Process Stage: Solutions Meeting 4/26/2019

Potential Solution:

Hokes — Smith Street 69 kV line Rehab/Rebuild $5.8M
= Rehab/Rebuild Hokes — Smith Street.

= Reconductor 5.4 miles.

Hokes Smith Street

o—O

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)

Legend
. . 500 kv
Alternatives Considered: 230 kv
Maintain existing condition and elevated risk of failure 138 kv
115 kV
. . 69 kV
Projected In-Service: 12/31/2021 Y
Status: Conceptual New
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Questions?

Planning

M Community
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https://pjm.force.com/planning/s/

Appendix
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Assumptions

Posting of TO Assumptions Meeting information 20 days before Assumptions Meeting
Stakeholder comments 10 days after Assumptions Meeting
Needs Activity Timing
TOs and Stakeholders Post Needs Meeting slides 10 days before Needs Meeting
Stakeholder comments 10 days after Needs Meeting
Solutions Activity Timing
TOs and Stakeholders Post Solutions Meeting slides 10 days before Solutions Meeting
Stakeholder comments 10 days after Solutions Meeting
Submission of Activity Timing
Supplemental Do No Harm (DNH) analysis for selected solution Prior to posting selected solution
Projects & Local Post selected solution(s) Following completion of DNH analysis
Plan Stakeholder comments 10 days prior to Local Plan Submission for integration into RTEP
Local Plan submitted to PJM for integration into RTEP Following review and consideration of comments received after

posting of selected solutions
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Revision History

4/16/2019 - V1 - Original version posted to pjm.com
4/25/2019 - V2 — Added the status of the projects to all potential solutions
8/20/2019 — V3 — Removed slide # 21 and 22 (ME-2019-009 will be presented in the future)
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