Submission of Supplemental Projects for
Inclusion in the Local Plan

SRRTEP — Western ATSI Local Plan



Need Number: ATSI-2018-001

Process Stage:  Submission of Supplemental Projects for
Inclusion in Local Plan— 04/15/2019

Previously Presented:
Need - 9/28/2018
Solution —10/26/2018

Supplemental Project Driver:
Equipment Material Condition, Performance and Risk

Specific Assumption Reference
Substation Condition Rebuild / Replacement
= Power Transformers and Load Tap Changers (LTC)

Problem Statement

Avon 345 / 138 kV 448 MVA #91 Transformer
= Transformer is gassing at an increasing rate
= Oil condition is degraded

= Leaks — Not cost effective to repair

= Severe loading history

= Cooler condition is degraded

SRRTEP — Western ATSI Local Plan

ATSI Transmission Zone M-3 Process
Avon 345/138 kV #91 Transformer Replacement
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Need Number: ATSI-2018-001

Process Stage: Submission of Supplemental Projects for
Inclusion in Local Plan—04/15/2019

Selected Solution:
Avon 345/138 kV #91 Transformer Replacement

= Replace existing Avon #91 345/138 kV transformer (448
MVA) with a new 345/138 kV transformer (560 MVA)

Avon Substation — Terminal equipment to be replaced include:

= Substation conductor
Estimated Project Cost: $5.8 M

Projected In-Service: 12/31/2019
Supplemental Project ID: s1754

SRRTEP — Western ATSI Local Plan

Avon Generation

ATSI Transmission Zone M-3 Process
Avon 345/138 kV #91 Transformer Replacement
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ATSI-2018-002

Submission of Supplemental Projects for
Inclusion in Local Plan— 04/15/2019

Need - 9/28/2018
Solution —10/26/2018

Supplemental Project Driver:
Equipment Material Condition, Performance and Risk

Need Number:
Process Stage:

Previously Presented:

Specific Assumption Reference

Substation Condition Rebuild / Replacement

= Power Transformers and Load Tap Changers (LTC)

= Circuit Breaker and Other Fault Interrupting Devices
Problem Statement

Fox 345 / 138 kV 224 MVA #5 Transformer

= Qil Pump/cooler maintenance

= Aging/deteriorating bushings

" Increased failure risk

Fox 138 kV Circuit Breaker Q5

= Mechanism issues

= Aging/deteriorating bushings

= Spare part availability/vendor support limitations

= Negative impact on equipment health (transformer)

SRRTEP — Western ATSI Local Plan

ATSI Transmission Zone M-3 Process
Fox 345/138 kV #5 Transformer Replacement
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ATSI Transmission Zone M-3 Process
Fox 345/138 kV #5 Transformer Replacement

Need Number: ATSI-2018-002

|— === Clinton
Process Stage: Submission of Supplemental Projects for : :
|
Inclusion in Local Plan— 04/15/2019 ‘ : ._;g |
|
' |
. |
Selected Solution: Harding | 151136 | Fowles
____________ |
Fox 345/138 kV #5 Transformer Replacement Fox Substation
= Replace existing Fox #5 345/138 kV transformer (224 MVA) with a new
345/138 kV transformer (280 MVA).
Fox Substation — Terminal equipment to be replaced includes:
= 138kV circuit breaker Q5, substation conductor, CCVT, and associated
relaying. Legend
00 kV
Estimated Project Cost: $6.3 M 245 "
Projected In-Service: 12/31/2019 138 kv
Supplemental Project ID: s1755 69 KV

34.5 kV

23 kv

New
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Need Number: ATSI-2018-003

Process Stage:

Previously Presented: Need-9/28/2018

Solution —10/26/2018

Supplemental Project Driver:
Equipment Material Condition, Performance and Risk

Specific Assumption Reference

Substation Condition Rebuild / Replacement

Power Transformers and Load Tap Changers (LTC)
Circuit Breaker and Other Fault Interrupting Devices

Problem Statement
New Castle 138 / 69 kV 75 MVA #7 Transformer

Oil Leaks/moisture ingress
Aging/deteriorating bushings
Increased failure risk

New Castle 69 kV Circuit Breaker B32

Mechanism issues

Aging/deteriorating bushings

Spare part availability/vendor support limitations

New breaker will offer improved transformer protection

SRRTEP — Western ATSI Local Plan

Submission of Supplemental Projects
for Inclusion in Local Plan— 04/15/2019

ATSI Transmission Zone M-3 Process
New Castle 138/69 kV #7 Transformer Replacement
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ATSI Transmission Zone M-3 Process
New Castle 138/69 kV #7 Transformer Replacement
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Need Number: ATSI-2018-003

Process Stage: Submission of Supplemental Projects for Inclusion in
Local Plan— 04/15/2019

XFMR #8 I
138/69 KV New Castle !
Generation '

XFMR#7 o
138/69 kV 69/4.2 kv

Frisco

Cedar #1

'_l-} Cedar #2
—
|-L>
|

Selected Solution:
New Castle #7 138/69 kV Transformer Replacement

Lowellville

= Replace existing New Castle #7 138/69/4.2 kV transformer (125 MVA) L State Line
with new 138/69 kV transformer (134 MVA). New Castle
= Replace existing 69 kV breaker (B32). Substation
» Install new 69/4.2 kV transformer (15 MVA) and a 69 kV circuit breaker
in existing 69 kV transformer position for generation station service. Legend
500 kv ————
Estimated Project Cost: S$S3.9M 345KV | e—
Projected In-Service: 12/31/2020 138 kv
Supplemental Project ID: s1756 j::v —
23 kV ————
New ————
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ATSI Transmission Zone M-3 Process
Beaver 345/138 kV #1 Transformer Replacement

Need Number: ATSI-2018-004

Process Stage: Submission of Supplemental Projects for /,:{-.??77- 5
Inclusion in Local Plan—04/15/2019 T

Previously Presented: Need-9/28/2018 P X8

Supplemental Project Driver: e, Charleston
Equipment Material Condition, Performance and Risk

Solution — 10/26/2018 A 3 EM

Specific Assumption Reference
Substation Condition Rebuild / Replacement
= Power Transformers and Load Tap Changers (LTC)

Problem Statement
Beaver 345 /138 / 13.2 kV 392 MVA #1 Transformer

, : : —
= Qil Pump issues and maintenance cubstations anemission Lines
* |ncreased failure probability A 69 kv
Y 115 kY
= Aging/deteriorating bushings 120 kv ok
138 kv b
Beaver 345 /138 /13.2 kV 392 MVA #2 Transformer 51KV S
. . . = 290 kY 161 kv
* Oil Pump issues and maintenance S 220 b
» Increased failure probability T 500k o
765 KV 500 kv
= Aging/deteriorating bushings Subs Identified 765 kv : 11 5 mies e
1 1 |

Co rhighut-i@-a-ﬂ- 4 Esri
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ATSI Transmission Zone M-3 Process
Beaver 345/138 kV #1 Transformer Replacement

Need Number: ATSI-2018-004 NASA

West Lorain
Generation

XFMR #1 |

Process Stage:  Submission of Supplemental Projects for Inclusion in 5158 1

Local Plan—04/15/2019
Selected Solution:
Beaver #1 and Beaver #2 345/138 kV Transformer Replacement '
= Replace existing Beaver #1 345/138/13.2 kV transformer (350 MVA)

2-138/13.2kv |
Transformers

§ T:r« i Ford Road

3?:/"{';% Black River
with new 345/138 kV transformer (448 MVA) S fH | T |
= Replace existing Beaver #2 345/138/13.2 kV transformer (350 MVA) Beaver
with new 345/138 kV transformer (448 MVA) | Substation Johnson
* Install new 138/13.2 kV transformer (14MVA) and breaker for power to oavis Besse Hayes
station service at Beaver Carisle Henrietta

= Install new 138/13.2 kV transformer (14MVA) and breaker for power to

station service at West Lorain Generation Legend
500 kV

Beaver Substation — Terminal equipment to be replaced include:

345 kv

= Replace disconnect switches, VT’s, CCVT’s, and associated relaying. oy

Estimated Project Cost: $12.7 M 59 kv
Projected In-Service: 12/31/2021 34.5KkV
Supplemental Project ID: s1757 23kv

New
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ATSI-2018-005

Submission of Supplemental Projects for
Inclusion in Local Plan— 04/15/2019

Previously Presented: Need-9/28/2018
Solution — 10/26/2018

Supplemental Project Driver:
Equipment Material Condition, Performance and Risk

Need Number:
Process Stage:

Specific Assumption Reference

Substation Condition Rebuild / Replacement

= Circuit Breaker and Other Fault Interrupting Devices

= Disconnect Switches

= Electromechanical and Solid-state Protective Relaying

= Potential Transformers (PTs), Coupling Capacitor Voltage
Transformers (CCVTs)

= Line Arresters

Problem Statement

Northfield 138 kV Bus 2 and Bus 4

= Deteriorated bushings and insulators, increased failure risks
= Reliability issues, EM relaying mis-operations

Juniper 138 kV Bus 1

= Deteriorated bushings and insulators, increased failure risks
= Reliability issues, EM relaying mis-operations

SRRTEP — Western ATSI Local Plan

ATSI Transmission Zone M-3 Process
Northfield and Juniper 138 kV Bus Upgrades
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ATSI Transmission Zone M-3 Process
Northfield and Juniper 138 kV Bus Upgrades

Need Number: ATSI-2018-005
Process Stage: Submission of Supplemental Projects for Inclusion in

Local Plan— 04/15/2019 Bubble Chart
Not Applicable

Selected Solution:
Northfield and Juniper 138 kV Bus Upgrades

NORTHFIELD 138 kV Substation — Terminal equipment to be replaced
include:

Substation upgrades only.

= Replace bus relaying, disconnect switches, VT’s, CCVT’s, breakers (B18,
B20, B21), and arresters, for Northfield 138 kV Bus 2 and Bus 4.

JUNIPER 138 kV Substation — Terminal equipment to be replaced include:

= Replace bus relaying, disconnect switches, CCVT’s, breakers (B25 and
B27), and arresters for Juniper Bus 1.

Estimated Project Cost:  $2.1M
Projected In-Service: 3/15/2020
Supplemental Project ID: s1758
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ATSI Transmission Zone M-3 Process

Need Number: ATSI-2018-006 Frisco-Maple #1 and #2 69 kV Terminal Upgrades
Process Stage: Submission of Supplemental Projects for Inclusion

in Local Plan— 04/15/2019
Previously Presented: Need - 9/28/2018

Solution —10/26/2018
Supplemental Project Driver:
Operational Flexibility and Efficiency Bl
Specific Assumption Reference e esnets
Add / Expand Bus Configuration
= Substation buses that adversely impact system performance
= Reduce amount of exposed potential local load loss during contingency

Seneca
conditions.
Reconductor / Rebuild Transmission Lines Mirive ol
= Mitigation of PJM issued PCLLRWSs or post contingency switching o e ¢ i <% ;
limitations. o ple " te/‘“/.\
Problem Statement | sustations Transmission Lines ~Map
. . . . = 69 kv 69 KV
Frisco-Maple # 1 and #2 69 kV line Terminal Equipment . sk v
= Mitigate PJM issued PCLLRWSs / Pre-contingency switching orders, eight f”:: 120 kY )
times, for thermal concerns on the 69 kV system under contingency 61KV e B Jackson
conditions . Zmokv ;:'1:
* - 5KV 1- KA Bt
— Loss of the New Castle-Hoytdale #1 and New Castle-Hoytdale #2 138 -+ 500KV ;:E: Ly ' ranpery
i 765 KV 5 A .
kv |II‘\ES: . . . O/ aits iz Lo %3 2|5 h o ?M“es " Three Rivers Aluminum
— Results in potential thermal loading greater than 100% on the Frisco- ———— - Copyright-© 2014 Esi

Maple #1 69 kV line or potential thermal loading on the Frisco-Maple
#2 69 kV line depending on system conditions.
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ATSI Transmission Zone M-3 Process

Frisco-Maple #1 and #2 69 kV Terminal Upgrades

Need Number: ATSI-2018-006
Process Stage: Submission of Supplemental Projects for Inclusion in Shenango ‘
Local Plan—04/15/2019
Selected Solution: S - |
Frisco-Maple #1 and #2 69 kV Line Upgrades | | | | .
FRISCO Substation Hoyidale ’ ! | ’ | Frisco
= |nstall new relay panels on B4 breaker and line exit. -
= Upgrade 336.4 ACSR substation conductor Bruce
= Replace disconnect switches Mansfield ‘
MAPLE Substation T Py
= |nstall new relay panels on B118 breaker and line exit. I ‘
= Upgrade 336.4 ACSR substation conductor at Maple I
= Replace disconnect switches Cranberry Maple
= Replace Breaker B118 (due to age and condition)
= Existing Frisco-Maple #1 69 kV Line rating: 72 MVA SN /72 MVA SE Legend
= New Frisco-Maple #1 69 kV Line rating: 80 MVA SN /96 MVA SE 500 kv
= Existing Frisco-Maple #2 69 kV Line rating: 62 MVA SN /62 MVA SE 345 kv
= New Frisco-Maple #1 69 kV Line rating: 80 MVA SN /96 MVA SE 138 kv

Estimated Project Cost:  $1.3M 69 KV

34.5 kV ——
Projected In-Service: 12/31/2019

r
I
I
I
I
I
r
I
I
I
I
I

23 kV
Supplemental Project ID: s1759 New
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ATSI-2018-010

Submission of Supplemental Projects for Inclusion in Local Plan—
04/15/2019

Need Number:

ety

Process Stage:

LEm bt il e’

Need - 9/28/2018
Solution —10/26/2018

Supplemental Project Driver:
Equipment Material Condition, Performance and Risk

Previously Presented:

Specific Assumption Reference

Line Condition Rebuild / Replacement

Assessment of existing transmission lines for equipment characteristics that are at,
or beyond their existing service life, or contain components that are obsolete.

Aged or deteriorated wood pole transmission line structures.

Negatively impact customer outage frequency and/or durations.
= Demonstrate an increasing trend in maintenance findings and/or costs
Network Radial Transmission Line

= Radial lines that serve multiple delivery points.

Problem Statement

Ironville-Citgo 69 kV Condition Assessment (Approximately 4 miles)
Line Condition Rebuild / Replacement

Identified obsolete and deteriorated equipment.

60-68 year old construction; poor inspection results, 89 % rejection rate.

Approximately 2 repair records over the past 5 years.

Multiple transmission delivery points (3) impacted; back-up source to (4)
transmission delivery points.

SRRTEP — Western ATSI Local Plan
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Need Number: ATSI-2018-010
Process Stage: Submission of Supplemental Projects for Inclusion in Local Plan—
04/15/2019

Selected Solution:
Ironville — Citgo 69 kV Line Rebuild

= Rebuild/reconductor existing radial Ironville — Citgo 69 kV Line with 477 ACSR and
replace line switches A6648, A6791, A6792, A6793, and A6647.

= Existing conductor is 336 ACSR.

= Existing line rating: 79 MVA SN / 95 MVA SE

= New line rating: 100 MVA SN / 120 MVA SE
Estimated Project Cost: S4.2M

Projected In-Service: 12/31/2020

Supplemental Project ID: s1760

SRRTEP — Western ATSI Local Plan

ATSI Transmission Zone M-3 Process
Ironville-Citgo 69 kV Line Rebuild
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Need Number: ATSI-2018-007

Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan
06/12/2019
Previously Presented: Need - 9/28/2018

Solution — 10/26/2018

Project Driver:
Operational Flexibility and Efficiency

Specific Assumption Reference

Add / Expand Bus Configuration
= Substation buses that adversely impact system performance

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

Problem Statement

Zelienople 69 kV Area Load At Risk

= Qutage of the Zelienople circuit results in loss of 16.6 MW and 3,762 customers
= Radial line exposure is 1.2 miles
= Line has experienced 2 sustained outages in the past 5 years

SRRTEP — Western ATSI Local Plan
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ATSI Transmission Zone M-3 Process
Zelienople Normally Open Switch Addition

Need Number: ATSI-2018-007
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — . e = ——— a
06/12/2019 Frisco
69/4.16 kV

Proposed Solution:

Zelienople Normally Open Switch Addition
= |nstall one normally closed SCADA controlled switch on the Maple-Zelienople 69 kV Line

N.C.

I
I
I
I
| —EE 69/4.16 kV
I
I
—EE 69/12.47 kV

L - - — _ _ Zelienople

I
= |nstall one normally open SCADA controlled switch to connect the Zelienople 69 kV load to the |
Maple-Frisco 69 kV Line under emergency or maintenance conditions. I

Alternatives Considered:
= Maintain existing configuration
= Build a second 69kV line (1.2 miles) from Maple substation to Zelienople substation

Pine
Legend
Estimated Project Cost: S0.6M 500 kV ——
Projected IS Date: 12/31/2019 345 kV ——
Status: Engineering 138 kv
Supplemental Project ID: 51794 69 kv ——
34.5 kV —
23 kV ———
New ——
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ATSI Transmission Zone M-3 Process
NLMK 138/69 kV Substation Rebuild Project

Need Number: ATSI-2018-008

Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan —
06/12/2019
Previously Presented: Need - 9/28/2018

Solution — 10/26/2018
Project Driver:
Equipment Material Condition, Performance and Risk . AN,
Operational Flexibility and Efficiency

. . 12 Sharon Coating
Specific Assumption Reference Bl 5 8 85%%s]

Add / Expand Bus Configuration

| NLMK-Philadelphia

= Substation buses that adversely impact system performance

= Reduce amount of exposed potential local load loss during contingency conditions. i muiihﬂd%ms R -_:-'I
Substation Condition Rebuild / Replacement : lgerd e
» Power Transformers and Load Tap Changers (LTC) : . Tm"m‘::f: = Eliwood Engineer Castings

. . . . M5 kY

= Circuit Breaker and Other Fault Interrupting Devices a nd O K

o 120 kY Hubisard
i 138 kv A
. e . ® 161KV :

Line Condition Rebuild / Replacement 5 s 161 kv
= 230 Ky

Assessment of existing transmission lines for equipment characteristics that are at, or L S

beyond their existing service life, or contain components that are obsolete. 785 KV 500 KV ‘ _ B
Subs Identified 765 KV 5 EEL) A 5 Miles Wiy iglon

Fnh o1 1 I1 1 v o T

St i Copyright:® 2014 Esii

CONTINUED NEXT SLIDE...
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ATSI Transmission Zone M-3 Process
NLMK 138/69 kV Substation Rebuild Project

Need Number: ATSI-2018-008

Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan —
06/12/2019

CONTINUED FROM PREVIOUS SLIDE...

Problem Statement P
NLMK 69 kV Load At Risk '

= Reduce the amount of local load loss under contingency conditions.
— Loss of Crossland-NLMK 138 kV line
— Results in loss of approximately 58 MWs of load.
Or
— Masury 69 kV bus fault
— Results in potential local voltage collapse of the Masury 69 kV area

4" Sharon Coating:

NLMK-Philadelphia

AR .

Legend

Penns..yl\ran-ia Ef')

Substations Transmission Lines Ell

= Equipment Material Condition, Performance and Risk - 60 kv
— NLMK 69 kV system cable trenches are deteriorated and in need of replacement - msw 15 kv

oed Engineer Castings
|

— 69 kV breakers in need of replacement (bus-tie breaker has already failed) : - 120 K S derds

— NLMK 138/69 kV transformer # 6 and # 12 are aged (> 50 years) and not standard 2 A 558
design. S< f; ::

— Transformer #6 has elevated gas levels. L e

— Existing 69 kV transmission line conductor around NLMK is corroded and deteriorated 765 kv 500 kv _ | B
with multiple splice locations. Subs Identiied 765 kv 2 LB oL _ Vi gton

I= 10 1 [ 1 [ 1 1 1 5 _ i
— Need to upgrade to current standards = n i Syl 2
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Need Number: ATSI-2018-008
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan —
06/12/2019

Proposed Solution:

NLMK 138/69 kV Substation Rebuild Project

= Retire existing NLMK 1M and 2M substations and network the existing NLMK 69 kV system with
the Masury-Sharon 69 kV line

Install a loop structure at the Masury tap and rebuild the segment of line from the tap to the 2M
substation as double circuit 336 ACSR (0.8 miles)

Replace existing NLMK 138/69 kV 1M substation with new a 138/69 kV substation
— 3-138 kV breakers in a straight bus configuration (1-Line and 2-transformer breakers)
— 2-138/69 kV transformers (134 MVA)
— Six (6) breaker 69 kV ring bus
— New control building

Re-configure existing 69 kV lines around NLMK
— Masury-NLMK 69 kV Line: 57 MVA SN / 73 MVA SE
— Sharon-NLMK 69 kV Line: 57 MVA SN / 73 MVA SE

Install revenue metering
Add a 138 kV breaker at Crossland for the Crossland-NLMK 138 kV Line
Upgrade 69 kV relays at Masury and Sharon substations

SRRTEP — Western ATSI Local Plan

ATSI Transmission Zone M-3 Process

NLMK 138/69 kV Substation Rebuild Project
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Need Number: ATSI-2018-008
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan —
06/12/2019

Alternatives Considered:

Convert Masury 69 kV into breaker-and-a-half configuration and replace two (2) 138/69 kV
transformers, seven (7) 69 kV breakers at NLMK 1M substation, and all substation control cable at

NLMK 1M substation

Estimated Project Cost:
Projected IS Date:
Status:

Supplemental Project ID:

$30.0M
12/31/2021
Conceptual
s1795

SRRTEP — Western ATSI Local Plan

ATSI Transmission Zone M-3 Process
NLMK 138/69 kV Substation Rebuild Project
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ATSI-2018-011

Submission of Supplemental Project for Inclusion in the Local Plan
—-06/12/2019

Previously Presented: Need - 9/28/2018
Solution—10/26/2018

Need Number:
Process Stage:

Project Driver:
Equipment Material Condition, Performance and Risk

Specific Assumption Reference
Line Condition Rebuild / Replacement

Assessment of existing transmission lines for equipment characteristics that are at, or
beyond their existing service life, or contain components that are obsolete.

= Aged or deteriorated wood pole transmission line structures.
= Negatively impact customer outage frequency and/or durations.
= Demonstrate an increasing trend in maintenance findings and/or costs

Problem Statement

Abbe-Medina 69 kV Condition Assessment (Approx. 30 miles)
= |dentified obsolete and deteriorated equipment.
— 62 year old construction; poor inspection results.
— Negative outage history over past 5 years.
— Approximately 17 repair records over the past 5 years; increasing trend .
= Multiple transmission delivery points (8) impacted.
= Need to upgrade to current standards

SRRTEP — Western ATSI Local Plan
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ATSI Transmission Zone M-3 Process
Abbe-Medina 69 kV Line Rebuild

Need Number: ATSI-2018-011
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 06/12/2019

Proposed Solution:

Abbe-Medina 69 kV Line Rebuild

= Rebuild/reconductor the existing Abbe-Medina 69 kV line with 477 ACSR; existing conductor is mixed with 477 ACSR,
336 ACSR, 1/0 CU, and 3/0 ACSR conductors.

Abbe 69 kV Substation — Terminal equipment to be replaced includes:
= Substation conductor and disconnect switch

Columbia 69 kV Substation — Terminal equipment to be replaced includes:
= Substation conductor and disconnect switches

Medina 69 kV Substation — Terminal equipment to be replaced includes:
= Substation conductor and breaker B1 bypass and disconnect switch

= Existing line rating: 45 MVA SN / 46 MVA SE

= New line rating: 100 MVA SN /121 MVA SE
Legend
= Rebuild/reconductor approximately 1 mile existing Medina Industries 69 kV line using 477 ACSR; shared structure with
Abbe-Medina 69 kV Line for ~1 mile; existing conductor is mixed 1/0 CU and 3/0 ACSR. 500 kv —
= Line portion from Shawville-Columbia ( ~ 7.5 miles) was rebuilt in 2014 and will not be included in this rebuild. 345 kV ———
138 kV
Alternatives Considered: . _ 69 kv ——
T . . . Estimated Project Cost: $20.9 M
= Maintain existing condition and elevated risk of failure ) 34.5 kv —
Projected IS Date: 12/31/2019 Y
Status: Engineering
. New —
Supplemental Project ID: s1796

SRRTEP — Western ATSI Local Plan



ATSI-2018-012

Submission of Supplemental Project for Inclusion in
the Local Plan—06/12/2019

Previously Presented: Need - 9/28/2018
Solution — 10/26/2018

Need Number:
Process Stage:

Project Driver:
Equipment Material Condition, Performance and Risk

Specific Assumption Reference

Line Condition Rebuild / Replacement

Assessment of existing transmission lines for equipment characteristics
that are at, or beyond their existing service life, or contain components
that are obsolete.

= Aged or deteriorated wood pole transmission line structures.
= Negatively impact customer outage frequency and/or durations.

= Demonstrate an increasing trend in maintenance findings and/or
costs

CONTINUED NEXT SLIDE...

SRRTEP — Western ATSI Local Plan

ATSI Transmission Zone M-3 Process
Hanville-Wellington-Steuben 69 kV Line Rebuild
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Note: Added general location (not to scale) of the Wellington-Hanville-Steuben Line to PJM map



ATSI-2018-012

Submission of Supplemental Project for Inclusion in
the Local Plan—06/12/2019

Need Number:
Process Stage:

CONTINUED FROM PREVIOUS SLIDE...

Problem Statement

Wellington-Hanville-Steuben 69 kV Condition Assessment
(Approx. 33 miles)
= |dentified obsolete and deteriorated equipment.

— 50 to 56 year old construction; poor inspection results.

— Negative outage history over past 5 years;

— Previous radial line (now networked) with 5 distribution delivery
points.

— Approximately 13 repair records over the past 5 years; increasing
trend.

= Multiple transmission delivery points (5) impacted.
= Need to upgrade to current standards

SRRTEP — Western ATSI Local Plan

ATSI Transmission Zone M-3 Process
Hanville-Wellington-Steuben 69 kV Line Rebuild
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ATSI Transmission Zone M-3 Process
Hanville-Wellington-Steuben 69 kV Line Rebuild

Need Number: ATSI-2018-012
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan
—-06/12/2019

Carriage ‘

Proposed Solution:

Hanville-Wellington-Steuben 69 kV Line Rebuild

= Rebuild/reconductor ~26 miles of the existing Hanville-Wellington 69 kV Line with
477 ACSR (existing conductor 336 ACSR and 3/0 ACSR)

Wellington 69 kV Substation — Terminal equipment to be replaced includes:

= Substation conductor and disconnect switches ur‘—‘
mmMNm

Steuben  Hanville :
= Existing line rating: 33 MVA SN / 33 MVA SE Wellington

= New line rating: 100 MVA SN / 121 MVA SE

Legend

Alternatives Considered: 500 kV —
= Maintain existing condition and elevated risk of failure 345 kv ——

138 kV

69 kV ——
Estimated Project Cost: S27.8 M 34.5kv ———
Projected IS Date: 12/31/2021 23 kv —
Status: Engineering New —

Supplemental Project ID: s1797

SRRTEP — Western ATSI Local Plan



ATSI Transmission Zone M-3 Process
Ravenna-West Ravenna #1 69 kV Line Rehab

Need Number: ATSI-2018-013
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan —

06/12/2019 oo
Previously Presented: Need - 9/28/2018 |

Solution — 10/26/2018

Project Driver:
Equipment Material Condition, Performance and Risk

Specific Assumption Reference
Line Condition Rebuild / Replacement

Assessment of existing transmission lines for equipment characteristics that are at, or
beyond their existing service life, or contain components that are obsolete.

= Aged or deteriorated wood pole transmission line structures. s o, ‘ -4

= Negatively impact customer outage frequency and/or durations. T

Substations Transmission Lines

= Demonstrate an increasing trend in maintenance findings and/or costs «  BOkV B9 kv
. 15KV 15 KV

120 kv S
M
138 kv 138 KV

Problem Statement 161 kV G :
e . - 230 kV : .
Ravenna-West Ravenna #1 69 kV Condition Assessment (Approx. 4 miles) 5 e 204 :
: Z 5 KV . .
= |dentified obsolete and deteriorated equipment. ?;” :: 500 kv :
— 50 year old construction; poor inspection results, 94 % rejection rate. Subs Identfied TE5 KV \ A
C 'a""1_‘. 2014Esn

— Negative outage history over past 5 years; _ _
_  Approximately 21 repair records over the past 5 years; increasing trend. Note: Added general location of the Ravenna-West Ravenna line to PJM map

= Need to upgrade to current standards

SRRTEP — Western ATSI Local Plan



ATSI Transmission Zone M-3 Process
Ravenna-West Ravenna #1 69 kV Line Rehab

Need Number: ATSI-2018-013

Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan
—-06/12/2019
Ravenna

Proposed Solution:

Ravenna-West Ravenna #1 69 kV Line Rehab
= Rehab existing ~4.1 miles of the Ravenna-West Ravenna #1 69 kV Line

Campbellsport
(Existing 605 ACSR conductor not changing)

Ravenna 69 kV Substation — Terminal equipment to be replaced includes:
= Disconnect switches and transfer switches (due to condition) West
Ravenna
= Existing line rating: 82 MVA SN / 103 MVA SE
= New line rating: 100 MVA SN /121 MVASE |

. . 500 kV
Alternatives Considered:

345 kv

= Maintain existing condition and elevated risk of failure
138 kV

69 kV

Estimated Project Cost: S3.4M
Projected IS Date: 12/31/2020
Status: Conceptual

23 kv

I
I
34.5 kV ——
I
I

New

Supplemental Project ID: s1798

SRRTEP — Western ATSI Local Plan



ATSI Transmission Zone M-3 Process
Bingham-Cardington (Schaff) 69 kV Line Rebuild

Need Number: ATSI-2018-014 o
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — hon
06/12/2019

Previously Presented: Need - 9/28/2018 j

Solution—10/26/2018 ¥ g

Hamilton
Project Driver: ioh Ethand - s Yachiyo
Equipment Material Condition, Performance and Risk Roberts | Dudl Rail
[TV Defasco v -
_* “NuCore Steel

Specific Assumption Reference Gl?\PeremBS
Line Condition Rebuild / Replacement i
Assessment of existing transmission lines for equipment characteristics that are at, or
beyond their existing service life, or contain components that are obsolete. North Waldo

= Aged or deteriorated wood pole transmission line structures.
= Negatively impact customer outage frequency and/or durations.

Legend

» Demonstrate an increasing trend in maintenance findings and/or costs e e
kY 115 kv
20Ky 120 kY
Problem Statement 138 kY e
1671 kv _
Bingham-Cardington (Schaff) 69 kV Condition Assessment (Approx. 15 miles) . 2ok BT
. : . A o 230 kY
= |dentified obsolete and deteriorated equipment. S U5k
— 45-62 year old construction; poor inspection results, 92 % rejection rate. iy 20K ,
Subs Identified 765 kV 25 5° 10 Miles
— Negative outage history over past 5 years; : ',‘(' S ML Copyright © 2014 Esri

— Approximately 10 repair records over the past 5 years; increasing trend.
= Need to upgrade to current standards

SRRTEP — Western ATSI Local Plan



ATSI Transmission Zone M-3 Process
Bingham-Cardington (Schaff) 69 kV Line Rebuild

Need Number: ATSI-2018-014
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan
—-06/12/2019

Proposed Solution:

Bingham-Cardington (Schaff) 69 kV Line Rebuild

= Rebuild/reconductor ~15 miles of the existing Bingham-Cardington (Schaff) 69 kV
Line with 477 ACSR (existing conductor 3/0 ACSR)

Bingham

|
|

Schaff 69 kV Substation — Terminal equipment to be replaced includes: Cardington | .
|
= Substation conductor and disconnect switch :
|

= Existing line rating: 45 MVA SN / 54 MVA SE

= New line rating: 100 MVASN /121 MVA SE
Legend

Alternatives Considered: S00 kv S—
* Maintain existing condition and elevated risk of failure BAOKY | —

138 kv

69 KV ——
Estimated Project Cost: S13.3 M sk E—
Projected IS Date: 6/1/2020 A e
Status: Engineering ew —

Supplemental Project ID: s1799

SRRTEP — Western ATSI Local Plan



ATSI Transmission Zone M-3 Process
Bellevue-Carriage 69 kV Line Rebuild

Need Number: ATSI-2018-015
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan —
06/12/2019
Previously Presented: Need - 9/28/2018 N " Legend
Solution — 10/26/2018 O, reves IV
Project Driver: 2 ‘\ 138 kV
Equipment Material Condition, Performance and Risk ) - ~ 69 kV
. | ~ _
Y LR -~ Substation o

Specific Assumption Reference Groton O = * New
Line Condition Rebuild / Replacement
Assessment of existing transmission lines for equipment characteristics that are at, or
beyond their existing service life, or contain components that are obsolete.

= Aged or deteriorated wood pole transmission line structures.

= Negatively impact customer outage frequency and/or durations. \?jllevue & . - .

= Demonstrate an increasing trend in maintenance findings and/or costs

QO Harkness

Problem Statement w,
Bellevue-Carriage 69 kV Condition Assessment (Approximately 13 miles) | ' (o) Carriage
= |dentified obsolete and deteriorated equipment. | Lyme

— 48 year old construction; poor inspection results, 62 % rejection rate. .r
— Negative outage history over past 5 years;
— Approximately 9 repair records over the past 5 years; increasing trend.
— Sections of older 3/0 CU conductor.
= Multiple transmission delivery points (7) impacted.
= Need to upgrade to current standards

SRRTEP — Western ATSI Local Plan



Need Number: ATSI-2018-015
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan —
06/12/2019

Proposed Solution:

Bellevue-Carriage 69 kV Line Rebuild

= Rebuild/reconductor ~9.7 miles of the existing Bellevue-Carriage 69 kV Line with 336 ACSR
(existing conductor 3/0 ACSR, 336 ACSR and 4/0 CU); replace existing line switches at
Harkness (A50 & A51) and Lyme (A1 & A2) substations.

= Existing line rating: 45 MVA SN / 54 MVA SE

= New line rating: 76 MVA SN /92 MVA SE

Alternatives Considered:
= Maintain existing condition and elevated risk of failure

Estimated Project Cost: $13.8 M
Projected IS Date: 6/1/2020
Status: Engineering

Supplemental Project ID: s1800

SRRTEP — Western ATSI Local Plan

ATSI Transmission Zone M-3 Process
Bellevue-Carriage 69 kV Line Rebuild

nmmm

Legend

500 kV

345 kv

138 kV
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New




Need Number: ATSI-2018-016

Process Stage:
06/12/2019

Previously Presented: Need - 9/28/2018
Solution — 10/26/2018

Project Driver:
Equipment Material Condition, Performance and Risk

Specific Assumption Reference

Line Condition Rebuild / Replacement

Assessment of existing transmission lines for equipment characteristics that are at, or
beyond their existing service life, or contain components that are obsolete.

= Aged or deteriorated wood pole transmission line structures.
= Negatively impact customer outage frequency and/or durations.
= Demonstrate an increasing trend in maintenance findings and/or costs

Problem Statement

Hanna-Newton Falls 138 kV Condition Assessment (Approximately 20 miles)
= |dentified obsolete and deteriorated equipment.

62 year old construction; poor inspection results, 87 % rejection rate.

Negative outage history over past 5 years;

Approximately 45 repair records over the past 5 years; increasing trend.
= Need to upgrade to current standards

SRRTEP — Western ATSI Local Plan

Submission of Supplemental Project for Inclusion in the Local Plan —

ATSI Transmission Zone M-3 Process
Hanna-Newton Falls 138 kV Line Rebuild
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ATSI Transmission Zone M-3 Process
Hanna-Newton Falls 138 kV Line Rebuild

Need Number: ATSI-2018-016
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan —
06/12/2019

Proposed Solution:

Hanna-Newton Falls 138 kV Line

= Rebuild/reconductor ~20 miles of the existing Hanna-Newton Falls 138 kV Line with 795 ACSR
(existing conductor 477 ACSR and 605 ACSR)

Hanna 138 kV Substation — Terminal equipment to be replaced includes: r—————- | r—————- 1
= Circuit breaker B4, CCVT’s, disconnect switches, line relaying, and line metering : ‘ : ! ‘ :
Newton Falls 138 kV Substation — Terminal equipment to be replaced includes: | I I I
* Substation conductor, disconnect switches, and line relaying o _H;nr;_ - o _NI(:a_WI}gn_ B

alls

= Existing line rating: 169 MVA SN / 208 MVA SE
= New line rating: 275 MVA SN / 333 MVA SE

Legend
500 kV ——
Alternatives Considered: 345 kv _—
* Maintain existing condition and elevated risk of failure 18k
. . 34.5 kV ——
Estimated Project Cost: $29.2 M
Projected IS Date: 6/1/2021
New ——
Status: Engineering

Supplemental Project ID: s1801

SRRTEP — Western ATSI Local Plan



Need Number: ATSI-2018-017

Process Stage: Submission of Supplemental Project for Inclusion in the Local
Plan —06/12/2019

Previously Presented: Need - 9/28/2018

Solution — 10/26/2018

Project Driver:
Equipment Material Condition, Performance and Risk

Operational Flexibility and Efficiency

Specific Assumption Reference
Line Condition Rebuild / Replacement

Assessment of existing transmission lines for equipment characteristics that are at,
or beyond their existing service life, or contain components that are obsolete.

= Aged or deteriorated wood pole transmission line structures.

= Negatively impact customer outage frequency and/or durations.

= Demonstrate an increasing trend in maintenance findings and/or costs
Network Radial Transmission Line

= Radial lines that serve multiple delivery points.

CONTINUED NEXT SLIDE...

SRRTEP — Western ATSI Local Plan
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Copyright-© 2014 Esn
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ATSI Transmission Zone M-3 Process
Star-Seville (Rittman) 69 kV Line Rebuild

Need Number: ATSI-2018-017

Process Stage: Submission of Supplemental Project for Inclusion in the Local
Plan-06/12/2019

CONTINUED FROM PREVIOUS SLIDE...
Seville ' Seville Ryan Road
@Séi.:t]!e

Problem Statement A T s ; a :v;::::;l
Star-Seville (Rittman) 69 kV Condition Assessment (Approximately 18 miles) iy

= |dentified obsolete and deteriorated equipment.

— 56 year old construction; poor inspection results, 82 % rejection rate.

— Negative outage history over past 5 years;

— Approximately 30 repair records over the past 5 years; increasing trend.
= Multiple transmission delivery points (3) impacted.

Legend

» Radial 69 kV transmission line with approximately 30 MWs and approximately 7,700 Substations Transmission Lines
customer at risk. * ROV BA kY

N5 kY 15 kY
® 120 kW
L] 138 kY
]

120 kY
138 KV
1671 kY

161 kv
230 kY
M5 kV
500 kW 45 kY

230 kY

765 kV 500 kv
Subs ldentified 765 kY 0 13 3 G Mies

Copyright-© 2014 Esri

I uille

NOTE: Added general location of the Star-Seville (Rittman) 69kV to PIM Map

SRRTEP — Western ATSI Local Plan



ATSI Transmission Zone M-3 Process
Star-Seville (Rittman) 69 kV Line Rebuild

Need Number: ATSI-2018-017
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan —
06/12/2019

Proposed Solution:

Star-Seville (Rittman ) 69 kV Line Rebuild

= Rebuild/reconductor approximately 18 miles of the existing Star-Seville (Rittman) 69 kV
Line with 336 ACSR (existing conductor 1/0 CU and 3/0 ACSR)

W
| vo T |
. . . . . To Homer : |
Rittman 69 kV Substation — Terminal equipment to be replaced includes: | I ul“ “L I |
(0044}

= Spark gap arresters, substation conductor, and disconnect switch ————
Seville nm

Star 69 kV Substation — Terminal equipment to be replaced includes: Rittman Star
= Substation conductor
= Existing line rating: 44 MVA SN / 45 MVA SE
Legend
= New line rating: 76 MVA SN / 92 MVA SE il
500 kV ——
345 kV ——
Alternatives Considered: ey
= Maintain existing condition and elevated risk of failure. o kv
34.5kV ——
Estimated Project Cost: $18.6 M "y
Projected IS Date: 12/31/2021 New
Status: Conceptual

Supplemental Project ID: s1802

SRRTEP — Western ATSI Local Plan



Need Number: ATSI-2018-018

Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan —

06/12/2019
Previously Presented: Need - 9/28/2018
Solution — 10/26/2018

Project Driver:
Equipment Material Condition, Performance and Risk

Specific Assumption Reference

Line Condition Rebuild / Replacement

Assessment of existing transmission lines for equipment characteristics that are at, or
beyond their existing service life, or contain components that are obsolete.

= Aged or deteriorated wood pole transmission line structures.
= Negatively impact customer outage frequency and/or durations.
= Demonstrate an increasing trend in maintenance findings and/or costs

Problem Statement

Carlisle-Wellington 69 kV Condition Assessment (Approximately 29 miles)
= |dentified obsolete and deteriorated equipment.

— 50-75 year old construction; poor inspection results, 75 % rejection rate.

— Negative outage history over past 5 years;

— Approximately 29 repair records over the past 5 years; increasing trend.
= Multiple transmission delivery points (9) impacted.

SRRTEP — Western ATSI Local Plan

ATSI Transmission Zone M-3 Process
Carlisle-Wellington 69 kV Line Rebuild
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Need Number: ATSI-2018-018
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan
-06/12/2019

Proposed Solution:

Carlisle-Wellington 69 kV Line

= Rebuild/reconductor ~29 miles of the existing Carlisle-Wellington 69 kV Line with
477 ACSR (existing conductor 605 ACSR and 336 ACSR)

= Replace line switches A-37, A-48, A-49, A-50, and A-70

Wellington 69 kV Substation — Terminal equipment to be replaced includes:
= Circuit breaker B34 and relays and controls

= Existing line rating: 76 MVA SN /92 MVA SE
= New line rating: 100 MVA SN /121 MVA SE

Alternatives Considered:
= Maintain existing condition and elevated risk of failure

Estimated Project Cost: S27.9M
Projected IS Date: 3/1/2022
Status: Conceptual

Supplemental Project ID: s1803

SRRTEP — Western ATSI Local Plan

ATSI Transmission Zone M-3 Process
Carlisle-Wellington 69 kV Line Rebuild
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ATSI-2018-019

Submission of Supplemental Project for Inclusion in the Local Plan —
06/12/2019

Previously Presented: Need - 9/28/2018
Solution — 10/26/2018

Need Number:
Process Stage:

Project Driver:
Equipment Material Condition, Performance and Risk

Specific Assumption Reference
Line Condition Rebuild / Replacement
Assessment of existing transmission lines for equipment characteristics that are at,
or beyond their existing service life, or contain components that are obsolete.

= Aged or deteriorated wood pole transmission line structures.

= Negatively impact customer outage frequency and/or durations.

= Demonstrate an increasing trend in maintenance findings and/or costs
Network Radial Transmission Line

= Radial lines that serve multiple delivery points.

Problem Statement

Maysville-Canal (Greenville) 69 kV Condition Assessment (Approximately 1.5 miles)

= |dentified obsolete and deteriorated equipment.
— 61 year old construction; poor inspection results, 100 % rejection rate.
— Approximately 4 repair records over the past 5 years.
= Radial 69 kV transmission line with 16 MWs and approximately 6,800 customer at risk.

SRRTEP — Western ATSI Local Plan

ATSI Transmission Zone M-3 Process
Canal-Maysville 69 kV Line Rebuild
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Need Number: ATSI-2018-019
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan
—-06/12/2019

Proposed Solution:

Canal-Maysville 69 kV Line Rebuild

= Rebuild/reconductor ~1.5 miles of the existing Canal-Maysville 69 kV Line with 336
ACSR (existing conductor 336 ACSR and 3/0 ACSR)

= Replace line switches A-234 and A-235

Greenville 69 kV Substation — Terminal equipment to be replaced includes:
= Substation conductor

= Existing line rating: 47 MVA SN / 56 MVA SE
= New line rating: 80 MVA SN / 96 MVA SE

Alternatives Considered:
= Maintain existing condition and elevated risk of failure

Estimated Project Cost: S1.7M
Projected IS Date: 12/31/2019
Status: Engineering

Supplemental Project ID: s1804

SRRTEP — Western ATSI Local Plan

ATSI Transmission Zone M-3 Process
Canal-Maysville 69 kV Line Rebuild
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Need Number: ATSI-2018-020

Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan —
06/12/2019

Previously Presented: Need - 9/28/2018

Solution — 10/26/2018

Project Driver:
Equipment Material Condition, Performance and Risk

Specific Assumption Reference

Line Condition Rebuild / Replacement
Assessment of existing transmission lines for equipment characteristics that are at,
or beyond their existing service life, or contain components that are obsolete.

= Aged or deteriorated wood pole transmission line structures.

= Negatively impact customer outage frequency and/or durations.

= Demonstrate an increasing trend in maintenance findings and/or costs

Problem Statement

Midway-Napoleon 69 kV Condition Assessment (Approximately 11 miles)

= |dentified obsolete and deteriorated equipment.
— 42-52 year old construction; poor inspection results, 60 % rejection rate.
— Approximately 8 repair records over the past 5 years; increasing trend.
— 4/0 ACSR conductor

SRRTEP — Western ATSI Local Plan

ATSI Transmission Zone M-3 Process
Midway — Napoleon 69 kV Line Rebuild
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ATSI Transmission Zone M-3 Process
Midway — Napoleon 69 kV Line Rebuild

Need Number: ATSI-2018-020
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan —
06/12/2019

Proposed Solution:

Midway — Napoleon 69 kV Line Rebuild
= Rebuild/reconductor existing Midway — Napoleon 69 kV Line with 477 ACSR.

= Existing conductor is 4/0 ACSR. I I
i o
|

Midway 69 kV Substation — Terminal equipment to be replaced includes:

= Replace 69kV breaker B6876, disconnect switches, line CVT, line trap, line tuner, Midway
and associated relaying.
Napoleon 69 kV Substation — Terminal equipment to be replaced includes:
= Disconnect switches, line CVT, line trap, line tuner, and associated relaying.
Napoleon
= Existing line rating: 53 MVA SN / 64 MVA SE
= New line rating: 100 MVA SN / 120 MVA SE Legend
500 kV ——
Alternatives Considered: BAS KV | —
* Maintain existing condition and elevated risk of failure 138 kv
69 kV —
Estimated Project Cost: $19.6 M S45KV | —
Projected IS Date: 12/31/2019 kv
Status: Engineering New E—

Supplemental Project ID: s1805
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FirstEnergy ATSI Transmission Zone M-3 Process
o New Customer 138 kV Customer (MetalX)

Need Number: ATSI-2018-022

Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan —10/11/2019 Na&ira Frash Fa,m”“am
Previously Presented: Need - 11/29/2018 A /
Solution—11/29/2018

Project Driver(s):
Customer Service - Emergent

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 138 kV service for
load of approximately 6 MVA near the Delta-Wauseon 138 kV line.

el taWWauseongiisBk\j
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FirstEnergy ATSI Transmission Zone M-3 Process

Need Number: ATSI-2018-022
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019
Previously Presented: Need - 11/29/2018

Solution—11/29/2018

Proposed Solution:

= Tap the Delta-Wauseon 138 kV line and extend a 138 kV line (approximately 0.1 miles) to the proposed customer site
(Match existing line conductor).

Alternatives Considered:
= None (obligation to serve)

Estimated Project Costs: $0.5M
Projected IS Date: 02/11/2019
Status: Complete
Supplemental Project ID: 51848
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FirstEnergy

Need Number:
Process Stage:
Previously Presented:

ATSI-2019-001

Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019
Need - 01/14/2019

Solution — 03/25/2019

Project Driver(s):

Operational Flexibility and Efficiency

Infrastructure Resilience

Specific Assumption Reference(s)

Global Considerations

= System reliability and performance

= Substation / Line equipment limits

= Reliability of Non-Bulk Electric System (Non-BES) facilities
= Load and risk in planning and operational scenarios

= Load and/or customers at risk on single transmission lines

Problem Statement
Black River-Shinrock 69 kV Line

The Black River-Shinrock 69 kV line is approximately 24 miles long and serves five (5) transmission
customers. The transmission line conductor is the limiting element.

= A Black River-Shinrock 69 kV line outage (N-1) results in approximately 47 MW and 14,200 customers being
interrupted.

= Over the past five years, the Black River-Shinrock 69 kV line has experienced approximately 17 outages (9
sustained , 8 momentary).
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FirstEnergy ATSI Transmission Zone M-3 Process
o Beaver Substation — New 138/69 kV Substation

Need Number: ATSI-2019-001
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019
Previously Presented: Need - 01/14/2019

Solution —03/25/2019

Proposed Solution:

Beaver Substation — New 138/69 kV Substation

= Build a new 138/69 kV substation near the existing Beaver 138 kV substation.

= Extend 138 kV line (Approximately 0.1 miles) from the Beaver 138 kV substation to the new site
= Install one (1) 138/ 69 kV 100/134 MVA transformer

= Build a three (3) breaker 69 kV ring bus and control house.

= | oop infout the existing Black River-Shinrock 69 kV line with double circuit line extension  (approximately 0.3 miles) to the
new 69 kV ring bus.

= At Shinrock replace the existing Electromechanically Relays.
= Add auto-sectionalizing scheme at Axtel substation.
= The project will add new 138/69 kV source to the area.
= Provide operational flexibility and increased reliability
= Provide additional capacity on the Beaver-Black River 138 kV line
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FirstEnergy ATSI Transmission Zone M-3 Process
o Beaver Substation — New 138/69 kV Substation

Need Number: ATSI-2019-001
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019
Previously Presented: Need - 01/14/2019

Solution —03/25/2019

Transmission Line Ratings:
= Black River — Shinrock 69 kV Line
= Before Proposed Solution: 80 MVA SN / 96 MVA SE
= Black River — Beaver 69 kV Line
= After Proposed Solution: 80 MVA SN /96 MVA SE
= Shinrock — Beaver 69 kV Line
= After Proposed Solution: 80 MVA SN /96 MVA SE

Alternatives Considered:
= Install 69 kV ring bus or auto-sectionalizing scheme at Axtel substation.

Estimated Project Cost: $7.4M
Projected IS Date: 12/31/2020
Status: Conceptual
Supplemental Project ID: s1945
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FirstEnergy, ATSI Transmission Zone M-3 Process
Brady 138 KV, 26.4 MVAR capacitor bank

Need Number: ATSI-2019-002
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019 & "7 7~ ML Wy Kenyon "BE 0 6 ,? 14 s e

. it e A o] ' - L . -
Previously Presented: Need - 01/14/2019 L * e igpaostod

Solution — 03/25/2019 Pl e
fen Ford TP
Project Driver(s): e
. g ege . . i 5 230 kv

Operational Flexibility and Efficiency R o | _ S
Infrastructure Resilience Caleie ; _' s
Specific Assumption Reference(s) Storey Hudson Mini-Ea.v;t
Global Considerations / L s
= System reliability and performance —~Granger Thoies Curahogs Fals
= Substation / Line equipment limits T gl Valey CoyahoyaFals-Bra

semont ; i 4-..,

= Reliability of Non-Bulk Electric System (Non-BES) facilities ﬁ"_’- -'ﬁhb : ~Hanna’ Cor
F .g E g A
= Load and risk in planning and operational scenarios e - G'd';_rsj (2 Ay
Gondyear&aheriﬁ?amm hﬁichnst

Problem Statement

Brady 138 kV Area

PJM has issued PCLLRW to potentially drop 20 MW of load at Brady substation for the (N-1-1) outage of the

Brady-Hanna 138 kV line and the Chamberlin-Hudson Muni 138kV line.

= Post-contingency voltage at Brady drops below 0.92 p.u. under this back-feed condition from Darrow 138 /
69 kV substation.

= The overall load at risk is approximately 61 MW, and the number of customers impacted is approximately
18,800.
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F:rstEnegy®

Need Number: ATSI-2019-002
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019
Previously Presented: Need - 01/14/2019

Solution —03/25/2019

Proposed Solution:
Brady 138 KV, 26.4 MVAR capacitor bank
= Install 138kV, 26.4 MVAR capacitor bank at Brady substation.

= Add one 138KV circuit breaker to convert Brady three (3) circuit breaker ring bus into four (4) circuit breaker ring bus.

Transmission Line Ratings:
= No Impact

Alternatives Considered:
= Bring another 138 kV source into Brady substation.

Estimated Project Cost: $1.4M
Projected IS Date: 12/31/2019
Status: Conceptual

Supplemental Project ID: s1946
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F:rstEneLgy®

Need Number:
Process Stage:
Previously Presented:

ATSI-2019-003

Need - 01/14/2019
Solution —03/25/2019

Project Driver(s):
Operational Flexibility and Efficiency
Infrastructure Resilience

Specific Assumption Reference(s)

Global Considerations

= System reliability and performance

= Substation / Line equipment limits

= Reliability of Non-Bulk Electric System (Non-BES) facilities
= Load and risk in planning and operational scenarios

= Load and/or customers at risk on single transmission lines

Problem Statement
Lincoln Park and Riverbend 138 kV Area

ATSI Transmission Zone M-3 Process

Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019

Lincoln Park — Riverbend 138 kV Line

To Salt Spri}gs

i
=

= o

T —
T
A Wickliffe A
Riverbend Y oungstown

To Boardman

138 KV To Masury

e 069 kV
A Substation

Lincoln Park

A

[ ——————————- e ——

T

|
To Lowellville |

Lincoln Park 138 - 23 kV substation presently serves approximately 35 MW and 5,000 customers
= The loss of the Lincoln Park-Masury 138 kV line followed by the loss of the Lincoln Park-Lowellville 138 kV

line (N-1-1) results in the loss of approximately 35 MW and 5,000 customers.

Continued on next slide...
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FirstEnergy ATSI Transmission Zone M-3 Process
o Lincoln Park — Riverbend 138 kV Line

Need Number: ATSI-2019-003
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019
Previously Presented: Need - 01/14/2019

Solution —03/25/2019

Problem Statement - Continued

Riverbend 138 - 23 kV substation presently serves approximately 40 MW and 9,100 customers. Additionally
the Wickliffe 138 kV substation serves approximately 22 MW and 10,000 customers.

= The loss of the Boardman-Wickliffe 138 kV line followed by the loss of the Riverbend-Salt Springs 138 kV line
(N-1-1) results in the loss of roughly 62 MW and 19,100 customers.

System Performance

= Over the past 5 years, the Lincoln Park-Masury 138 kV line has experienced 1 outage
(0 sustained , 1 momentary).

= Over the past 5 years, the Lincoln Park-Lowellville 138 kV line has experienced 4 outages
(3 sustained , 1 momentary).

= Over the past 5 years, the Boardman-Wickliffe 138 kV line has experienced 2 outages
(2 sustained , 0 momentary).

= Over the past 5 years, the Riverbend-Salt Springs 138 kV line has experienced 1 outage
(1 sustained , 0 momentary).
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FirstEnergy ATSI Transmission Zone M-3 Process
o Lincoln Park — Riverbend 138 kV Line

Need Number: ATSI-2019-003
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019
Previously Presented: Need - 01/14/2019
Solution - 03/25/2019
To Salt Springs To Masury

Proposed Solution: Riverbend Lincoln Park
Lincoln Park — Riverbend 138 kV Line
= Build a new 138 kV line from Riverbend to Lincoln Park substation (roughly 5.7 miles) 9 Q
= Convert the Riverbend substation into a 4-breaker ring bus configuration by installing two 138 kV breakers To Wickiiffe 10 il
= Expand the Lincoln Park 138 kV ring bus by installing one 138 kV breaker allowing for a new line terminal
Transmission Line Ratings: Y i
= Lincoln Park — Riverbend 138 kV Line 245 KV

= After Proposed Solution: 275 MVA SN / 333 MVA SE 138 kY

69 kV ——

Alternatives Considered: Sl
= Build a new Salt Springs-Riverbend #2 138 kV Line and a new Lincoln Park-Shenango 138 kV Line. i:v

Estimated Project Cost: $25.9M
Projected IS Date: 12/31/2022
Status: Conceptual
Supplemental Project ID: s1947
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FirstEnergy

Need Number: ATSI-2019-004
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019
Previously Presented: Need - 01/14/2019

Solution - 03/25/2019

Project Driver(s):
Operational Flexibility and Efficiency
Infrastructure Resilience

Specific Assumption Reference(s)

Global Considerations

= System reliability and performance

= Substation / Line equipment limits

= Reliability of Non-Bulk Electric System (Non-BES) facilities
= Load and risk in planning and operational scenarios

= Load and/or customers at risk on single transmission lines

Problem Statement
Ambherst 69 kV Area

The Amherst 69 kV substation is owned by Amherst Municipality with transmission service from a tapped 69
kV transmission line. The Henrietta-Johnson 69 kV line outage (N-1) results in approximately 39 MW & 9,195
customers at three transmission service points being interrupted.

= Over the past five years, the Henrietta-Johnson 69 kV line has experienced approximately 21 outages (13

sustained , 8 momentary).
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F:rstEnegy®

Need Number: ATSI-2019-004
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019
Previously Presented: Need - 01/14/2019

Solution - 03/25/2019

Proposed Solution:
Amherst (New) 69 kV Ring Bus

= Build new 69 kV three (3) circuit breaker, future four(4), ring bus adjacent to Amherst Muni substation.
= Rebuild the Amherst Muni / Nordson tap (Approximately 1 mile) as double circuit 69 kV line, match the main line conductor, and loop

the Henrietta-Johnson 69 kV line in/out of the new Amherst 69 kV ring bus.
= Terminate Amherst Muni into the new ring bus switch station.

Transmission Line Ratings:
= Henrietta — Johnson (existing) 69 kV Line
= Before Proposed Solution: 45 MVA SN / 54 MVA SE
= Henrietta — Amherst (New) 69 kV Line
= After Proposed Solution: 80 MVA SN / 96 MVA SE
= Johnson — Amherst (New) 69 kV Line
= After Proposed Solution: 80 MVA SN / 96 MVA SE

Alternatives Considered:
= Maintain existing configuration.

Estimated Project Cost: $4.0M
Projected IS Date: 12/31/2020
Status: Conceptual
Supplemental Project ID: 1948
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FirstEnergy. ATSI Transmission Zone M-3 Process
Remove the Tangy — Delaware 138 kV Line

Need Number: ATSI-2019-005
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019 -
Previously Presented: Need - 01/14/2019 Stack Rd 3 e
Solution - 03/25/2019 1”‘*"““"*“:
= “Ow B
Project Driver(s): g T W Huli
Equipment Material Condition D DOl (R _ -
Performance and Risk é T
. goe

m

=

=
m
-

e
[LElaw 2
Beech D

Specific Assumption Reference(s)

Global Considerations e
= Level of criticality to system performance and operations
= Expected service life (at or beyond) or obsolescence

Liberty R

Problem Statement _
The Delaware — Tangy 138 kV Line is an ~1.0 mile tie line between FirstEnergy and AEP.

The line is operated normally open and has not been closed since 2014.
Failing pilot wire relays and phone line communications are near or beyond their expected service life or obsolete.

Bunty Statiar
0.4km -l

.2mi
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FirstEnergy. ATSI Transmission Zone M-3 Process
Remove the Tangy — Delaware 138 kV Line

Need Number: ATSI-2019-005
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019
Previously Presented: Need - 01/14/2019
Solution - 03/25/2019 Remove
Proposed Solution: Tangy Delaware
= Remove the Tangy — Delaware 138 kV Line and poles.
= Remove Tangy's B50 relays associated with the Pilot wire scheme (CEY,NAA and CFPG).
= Keep all other relaying and equipment associated with Breaker B50.
= Breaker B50 will be used as the transfer breaker.
Alternatives Considered: Legend
= Replace the obsolete relaying and phone line with fiber and 411L PR/L90 BU scheme with both using current differential 500 KV
over fiber. n v
138 kV
Estimated Project Costs: $0.6M .y I
Projected IS Date: 06/30/2020 215Ky N
Status: Conceptual 3 Ky
Supplemental Project ID: s1949 New
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FirslEnergy. ATSI Transmission Zone M-3 Process

Need Number. ATSI-2015-006 Elm 138 kV Ring Bus and Line Build
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019
Previously Presented: Need - 01/14/2019

Solution — 03/25/2019 SgEEs T

Project Driver(s):
Operational Flexibility and Efficiency
Infrastructure Resilience

Specific Assumption Reference(s)
Global Considerations
= System reliability and performance

= Substation / Line equipment limits g > ey
- ~ Renforcs Systems of Ohe 0~ WCiFiresing 0
= Reliability of Non-Bulk Electric System (Non-BES) facilities e, eien - Bunon Niles Central }
L. . . . e Metals ® NilesCaritral Masury  Crossland
[ ] v v RS
Load and risk in planning and operational scenarios T M’;Dm}gdsh"{dﬂd s e

- g,

Load and/or customers at risk on single transmission lines

;e Niles  saitSprngs
V&M Star Steel Riverbend

|
[ e Ijnenlana'lk
Republic Spacial Matals -~ Commerce chklli_fa.‘ !

Problem Statement S . | 1fvsis
Elm 138 kV Area :

The contingency loss of the Ivanhoe-Packard 138 kV line followed by the loss of the Niles-Niles Central Muni 138 kV line
results in the loss of approximately 137 MW and 28,600 customers at six (6) transmission service points.

Boardman L'-LJ::WBI ills
Berlin Lake ;

S —— : \q’
7 Pl Nevada Dobbin! Copyright €

= Over the past five years, the Ivanhoe-Packard 138 kV line has experienced approximately 2 outages (1 sustained, 1
momentary).

= Over the past five years, the Niles-Niles Central Muni 138 kV line has experienced approximately 4 outages (1 sustained
, 3 momentary).
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F:rstEnegy®

ATSI Transmission Zone M-3 Process

Need Number: ATSI-2019-006 Elm 138 kV Ring Bus and Line Build
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019
Previously Presented: Need - 01/14/2019
Solution —03/25/2019 Niles Central
Evergeen Ivanhoe Packard Eim Muni
Proposed Solution: Mahoningside
Elm 138 kV Ring Bus and Line Build
= Convert Ivanhoe 138 kV substation to a six (6) breaker ring bus configuration by installing two (2) 138 kV breakers Garden
= Convert Elm 138 kV substation to a five (5) breaker ring bus configuration (future 6) by installing four (4) 138 kV breakers Cortland

= Build approximately 3 miles of 138 kV line from Ivanhoe to Elm.
. . . Ivanhoe 23 kv
Transmission Line Ratings: vannoe
= [vanhoe - Elm 138 kV Line

= After Proposed Solution: 274 MVA SN / 333 MVA SE

Legend
Alternatives Considered: 500 kv
= Build new transmission line (approximately 3 miles) from Niles to Niles Central Muni and convert Niles Central Muni to a four (4) BB KV | —
breaker ring bus configuration (space constraints at Niles) 138 kV
69 kV ———
Estimated Project Cost: $12.1M EKY | eo——
Projected IS Date: 6/1/2023 23 kv
Status: Conceptual New —

Supplemental Project ID: s1950
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FirstEnergy

Need Number: ATSI-2019-007
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019
Previously Presented: Need - 01/14/2019

Solution - 03/25/2019

Project Driver(s):
Operational Flexibility and Efficiency
Infrastructure Resilience

Specific Assumption Reference(s)

Global Considerations

= System reliability and performance

= Substation / Line equipment limits

= Reliability of Non-Bulk Electric System (Non-BES) facilities
= Load and risk in planning and operational scenarios

= Load and/or customers at risk on single transmission lines

Problem Statement
Jackman 138 / 69 kV Area

The Jackman 69 kV substation is electrically isolated from the Jackman 138 kV substation; it is sourced from
Dixie 69 kV substation. The contingency loss of the Dixie-Jackman 69 kV line or a stuck breaker at Dixie
substation results in the loss of approximately 43 MW and 19,000 customers at three transmission service

points.

= Over the past five years, the Dixie-Jackman 69 kV line has experienced approximately 1 outage

sustained , 0 momentary).
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FirstEnergy. ATSI Transmission Zone M-3 Process

Need Number ATS12015-007 Jackman 69 kV Ring Bus and Transformer
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019 Jackman
Previously Presented: Need - 01/14/2019

Solution - 03/25/2019 Q Jackman

69 - 12.47 KV

138/ 69 kV X2
Proposed Solution: 6 /

Vulcan

Jackman 69 kV Ring Bus and Transformer e Dixte
= Expand Jackman substation to a five (5) breaker 69 kV ring bus by adding 5 breakers. O
= Create positions for two transformers, a capacitor bank, and two line exits. pooed e
Hawley Detroit Teledyne
= Add a 138 kV high side breaker and install a 138 / 69 kV 134 MVA transformer.
= Close the normally open circuit switcher at Hawley substation to network the Jackman 69 kV system with the Vulcan sourced 69 kV e
system by replacing both 69 kV circuit switchers at Hawley substation with 69 kV circuit breakers. 200 kv
345 kV
Lo . . 138 kv
Transmission Line Ratings: o
= Jackman-Vulcan 69 kV Line 5 | e
= Before Proposed Solution: 96 MVA SN / 96 MVA SE 93 KV
= After Proposed Solution: 107 MVA SN /132 MVA SE New —

= Jackman-Dixie 69 kV Line
= Before Proposed Solution: 107 MVA SN / 138 MVA SE
= After Proposed Solution: 107 MVA SN /138 MVA SE

Alternatives Considered: Estimated Project Cost: $8.1M

= Maintain existing condition and elevated risk of failure Projected IS Date: 13/30/2023
Status: Conceptual

Supplemental Project ID: s1951
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FirstEnergy

Need Number: ATSI-2019-008

Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019

Need - 01/14/2019
Solution - 03/25/2019

Previously Presented:

Project Driver(s):
Operational Flexibility and Efficiency
Infrastructure Resilience

Specific Assumption Reference(s)

Global Considerations

= System reliability and performance

= Substation / Line equipment limits

= Reliability of Non-Bulk Electric System (Non-BES) facilities
= Load and risk in planning and operational scenarios

= Load and/or customers at risk on single transmission lines

Problem Statement
Kimberly 69 kV Area

The Kimberly 69 kV substation is served from a 3.6 mile radial transmission line from Salt Springs 138 / 69 kV

substation with 19 MW and 5,500 customers at risk.

Additionally, the contingency loss of the nearby Berlin Lake-Boardman 69 kV line results in the loss of
approximately 46 MW and 12,500 customers at four (4) transmission service points.
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F:rstEnegy® ATSI Transmission Zone M-3 Process

Need Number: ATS1-2019-008 Weldon 69 kV Ring Bus and Line Build
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019
Previously Presented: Need - 01/14/2019 Kimberty Salt Springs
Solution - 03/25/2019 Weldon
- Canfield %g
Proposed Solution: Steel
Weldon 69 kV Ring Bus and Line Build
= Construct a new four (4) breaker ring bus (Weldon Substation) outside the existing Canfield Steel substation.
= Network the new four (4) breaker ring bus by completing the following: Berlin Lake Boardman
= Loop the existing Canfield Steel radial 69 kV circuit into the new Weldon substation
= Loop the existing Berlin Lake-Boardman 69 kV line into new Weldon substation by constructing roughly 0.6 An m ,m
miles 69 kV line adjacent to existing Canfield Steel 69 kV radial circuit Ellsworth cantield Hitcheock
= Build new Weldon-Kimberly 69 kV line (approximately 6.4 miles). -
= |nstall new line exit switch and SCADA to the line exits at Kimberly. =00 kv
= Install auto-sectionalizing scheme at Canfield substation. 5KV | e——
138 kV
Transmission Line Ratings: 50 KV —_—
Berlin Lake-Weldon 69 kV Line 345KV | —
= After Proposed Solution: 80 MVA SN / 96 MVA SE 23 kv
Weldon-Boardman 69 kV Line New —

= After Proposed Solution: 80 MVA SN / 96 MVA SE
Weldon-Kimberly 69 kV Line

= After Proposed Solution: 111 MVA SN / 135 MVA SE _ _
Estimated Project Cost: $17.4M

Alternatives Considered: Projected IS Date: 6/1/2023
= |nstall ring bus at Canfield substation (Space constrained) Status: Conceptual
= Network Kimberly substation by building a new 69 kV line from Kimberly to Salt Springs substation Supplemental Project ID: s1952
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FirstEnergy

Need Number: ATSI-2019-011
Process Stage:
Previously Presented: Need - 01/14/2019

Solution - 03/25/2019

Project Driver(s):

Equipment Material, Condition, Performance and Risk
Operational Flexibility and Efficiency

Infrastructure Resilience

Specific Assumption Reference(s)
Global Considerations

= System reliability and performance
= Substation / Line equipment limits
Upgrade Relay Schemes

= Bus protection schemes

= Relay schemes that have a history of mis-operation

Problem Statement
Evergreen Substation 138 kV Equipment and Protection

= BES bus protection is presently performed by a complex scheme that has a history of causing mis-operations
at other substations. The scheme uses distributed electromechanical relays to exclude a bus fault rather

than detecting the bus fault directly.

SRRTEP Committee Western — FirstEnergy Local Plan

Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019
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F:rstEnegyC@ ATSI Transmission Zone M-3 Process

Need Number: ATSI-2019-011 Evergreen 138 kV Relay Upgrades
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019
Previously Presented: Need - 01/14/2019

Solution - 03/25/2019

Proposed Solution:
Evergreen 138 kV Relay Upgrades
= Replace bus protection scheme with dual differential protection.

= Replace bus PTs due to condition
= Replace 3 breakers (B23, B24, and B27 bus transfer) due to condition and insufficient lack of sufficient CTs for proper system to No di agram required
support standard, redundant bus protection. )

All work is within the substation

Transmission Line Ratings:
= Evergreen-lvanhoe 138 kV Line

= Before Proposed Solution: 226 MVA WN / 249 MVA WE

= After Proposed Solution: 226 MVA WN / 286 MVA WE
= Evergreen-Niles 138 kV Line

= Before Proposed Solution: 224 MVA SN / 293 MVA SE

= After Proposed Solution: 278 MVA SN / 339 MVA SE

Alternatives Considered:
= Maintain existing protection scheme with high risk for mis-operation.

Estimated Project Cost: $1.3M
Projected IS Date: 3/1/2021
Status: Conceptual
Supplemental Project ID: s1954
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FirstEnergy, ATSI Transmission Zone M-3 Process

Need Number: ATSI-2019-012 F”SCO 69 Vv Relay Upgrades
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019 s
Previously Presented: Need - 01/14/2019 L e °Mif’b5 L

Solution - 03/25/2019 £ 0w 69KV

VAR HE R 'N_wCasﬂe

Project Driver(s): e 132: .
Equipment Material, Condition, Performance and Risk g o
Operational Flexibility and Efficiency 2 il

Infrastructure Resilience —

O subs ienlified
Specific Assumption Reference(s)
Global Considerations

= System reliability and performance Set

Pennsylvania

= Substation / Line equipment limits
Upgrade Relay Schemes
= Protection system with single point of failure

Markwest 2
Markwest

Problem Statement
Frisco Substation 69 kV Protection

= Line protection at Frisco substation consists of a single relay protection scheme. A recent relay failure during
a fault at a nearby substation led to delayed fault clearing and a larger number of customers affected than
necessary. There is not backup relay schemes to reduce customer exposure to a similar single point of
failure.
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F:rstEnegy® ATSI Transmission Zone M-3 Process

Need Number: ATSI-2019-012 Frisco 69 Vv R6|ay Upgrades
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019
Previously Presented: Need - 01/14/2019

Solution - 03/25/2019

Proposed Solution:

Frisco 69 V Relay Upgrades

= Replace bus protection with dual differential scheme.

= Upgrade relays and substation conductors on the Frisco-Maple 69 kV line exit.

No diagram required.
All work is within the substation

Transmission Line Ratings:

= Frisco-Maple #1 69 kV Line (Frisco-Knox T)
= Before Proposed Solution: 72 MVA SN/ 72 MVA SE
= After Proposed Solution: 80 MVA SN /96 MVA SE

Alternatives Considered:
= Maintain existing protection scheme with high risk for mis-operation and single point of failure.

Estimated Project Cost: $0.3M
Projected IS Date: 12/31/2020
Status: Conceptual
Supplemental Project ID: s1955
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FirstEnergy

Need Number:
Process Stage:
Previously Presented:

ATSI-2019-013

Need - 01/14/2019
Solution - 03/25/2019

Project Driver(s):

Equipment Material, Condition, Performance and Risk
Operational Flexibility and Efficiency

Infrastructure Resilience

Specific Assumption Reference(s)

Global Considerations

= System reliability and performance

= Substation / Line equipment limits

Upgrade Relay Schemes

= Protection system with single point of failure

Problem Statement
Maple Substation 69 kV Protection

= Line protection at Maple substation consists of a single relay protection scheme. A recent relay failure 4
during a fault at a nearby substation led to delayed fault clearing and a larger number of customers affected _ / X
than necessary. There is not backup relay schemes to reduce customer exposure to a similar single point of EESI

failure.
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ATSI Transmission Zone M-3 Process

Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019
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HrstEneLgy@ ATSI Transmission Zone M-3 Process

Need Number: ATSI-2019-013 Maple 69 kV Relay Upgrades
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019
Previously Presented: Need - 01/14/2019

Solution - 03/25/2019

Proposed Solution:
Maple 69 kV Relay Upgrades

= Replace bus protection scheme with dual differential protection.
= Replace two breakers (B118, and B134) due to condition and lack of sufficient CTs to support standard redundant bus protection.

= Upgrade the relays on the Maple-Frisco #2 69 kV line exit. No dlag ram required

Transmission Line Ratings: All work is within the substation

= Maple-Frisco #2 69 kV Line (Maple-Thompson T)
= Before Proposed Solution; 62 MVA SN / 62 MVA SE
= After Proposed Solution: 80 MVA SN /96 MVA SE

Alternatives Considered:
= Maintain existing protection scheme with high risk for mis-operation and single point of failure.

Estimated Project Cost: $0.95M
Projected IS Date: 12/31/2021
Status: Conceptual
Supplemental Project ID: s1956
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FirstEnergy, ATSI Transmission Zone M-3 Process

Need Number- ATSI-2019-017 Fowles 138 kV Breaker and Substation Upgrades

Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019

Previously Presented: Need - 01/14/2019 w ooz e sum Lo R (CPP) k"Sh o
Solution — 03/25/2019 T H,armﬁ a:h%t i

Project Driver(s): o e o R Edgewater (CPP)~ ~ Dvision (cPe” Homf S Easl(CPP)

Equipment Material, Condition, Performance and Risk e PTVRpestiood - Dariin " Fm@“ﬂ st{gl?,]"”f ot £ JCP) B0 Cln

161 kv Dawson Dodge (C PP} 5

o . . 3d5RY <Atk AT ; LT‘u’East
Specific Assumption Reference(s) R s NASA Clenn Gfﬁ"‘f"d Grahan
Global Factors i et Research = =

5ubs [dentified TS KV

: Fok
‘A cénter S |~ Ouriong

TN NASA Glenn Research Gentle o) Furt Breokpafk iy HUEEE poe
rystal il Cveland Hopkins Airion
AR I v o

is ter =1
DK.DL Ty o Eaton  Ford TP

= At or beyond expected service life or obsolete

= Failure risk, to the extent caused by asset design characteristics, or historical industry/company
performance data, or application design error LES
Grifin

= Show a high level of criticality to system performance and operations Sl
Faber

Substation Condition Rebuild / Replacement

Erie s 4 "

* Circuit breakers and other fault interrupting devices Columbla  Emiy TP~ ¢ o T T
. i ) Galaxie

" Switches GE! Strongsville - pynpar

= Relays Harper

= CCVTs

Problem Statement Brunswick - et
Fowles — NASA Q16 138 kV Terminal Equipment
= One (1) 138 kV breaker at Fowles (Q16), associated switches, relays, and CCVTs are showing degrading performance,

increasing maintenance, age (60 years), and obsolescence of equipment and spare parts.

Stoney

Laurel Road
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F:rstEnegy® ATSI Transmission Zone M-3 Process

Need Number- ATSI.2019-017 Fowles 138 kV Breaker and Substation Upgrades
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019
Previously Presented: Need - 01/14/2019

Solution —03/25/2019

Proposed Solution:
Fowles 138 kV Breaker and Substation Upgrades
= Replace the 138 kV Q16 breaker at Fowles, associated switches, substation conductor, EM relays, and CCVTs.

Transmission Line Ratings: No d|ag ram required_
= Fowles-NASA Q16 138 kV Line (Fowles-Dunkirk Tap) . L .
= Before Proposed Solution: 153 MVA SN /199 MVA SE A” Work IS Wlth In the SUbStaUOn

= After Proposed Solution: 237 MVA SN / 287 MVA SE

Alternatives Considered:
= Maintain existing condition and risk of failure.

Estimated Project Cost: $0.7M
Projected IS Date: 12/31/2019
Status: Conceptual
Supplemental Project ID: s1957
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FirstEnergy

Need Number: ATSI-2019-019
Process Stage:
Previously Presented: Need - 01/14/2019
Solution —03/25/2019
Project Driver(s):

Equipment Material, Condition, Performance and Risk

Specific Assumption Reference(s)
Global Factors
= At or beyond expected service life or obsolete

= Failure risk, to the extent caused by asset design characteristics, or historical
» industry/company performance data, or application design error
= Show a high level of criticality to system performance and operations

Substation Condition Rebuild / Replacement

= Circuit breakers and other fault interrupting devices

= Switches

= Current transformers (CTs), control cables, and cable trays
= Carrier sets and associated wave-traps

= Line Arresters, Risers and connections

Problem Statement
West Akron 138 kV Substation

One (1) 138 kV Oil Circuit Breaker (OCB) breaker (B1) at West Akron, lightning arresters and associated
switches, and CCV'Ts are showing degrading performance, increasing maintenance, age (30 years), and

obsolescence of equipment and spare parts.

SRRTEP Committee Western — FirstEnergy Local Plan
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ATSI Transmission Zone M-3 Process
West Akron 138 kV Breaker and Substation Upgrades

Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019

Lagami

1ELE ' |
Substations Transmission Lines [ET-

B9 KV

MO RY
120 KV
138 KV

Suls [dentined

53KV
145 KV
120 kY
128 B
16T Ry
230 kv
35KV
500 Ky

TBE kv

0 2 4 & Miles

Brush

Granger

[Theiss Cuyahoga _Fa‘III:s :
Valley Cu'yahoya Falls

Sank

. . -lr
West Akron =

Rossmont ! Babb"

~ Pine

' Evans K000

Seville Ryan Road
ﬂirswilk

e Aetna -

Urban ;w S RAR Old Fn.n:;/e/_.

Goodyear Sebering  E2stAKN —Gilhris

< Firestone X
: Invelta %
Jimfsiartn . Aleoa FE iz -3 ._ SOu_(h Akmn 5%

Wadswoith Muni.ofper==Barberton.. zE.ahd;WP RN Gieyhon
: \ k ft Moore ——h—
Prstarts [Hime AL

TUSC ; oo,
Hayes I_.-emrne_rz-




FirstEnergy ATSI Transmission Zone M-3 Process
o West Akron 138 kV Breaker and Substation Upgrades

Need Number: ATSI-2019-019
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019
Previously Presented: Need - 01/14/2019

Solution —03/25/2019

Proposed Solution:
West Akron 138 kV Breaker and Substation Upgrades

» Replace the 138 kV B1 Oil Circuit Breaker (OCB) breaker at West Akron, wave-trap, substation conductor,
and associated switches, and CCVTs

o No diagram required.
Transmission Line Ratings:

= West Akron-Pleasant Valley 138 kV Line (West Akron-Bath Tap) A” WOrk iS Wlthln the Substation

= Before Proposed Solution: 196 MVA SN /228 MVA SE
= After Proposed Solution: 196 MVA SN / 242 MVA SE

Alternatives Considered:
= Maintain existing condition and risk of failure.

Estimated Project Cost: $0.6M
Projected IS Date: 12/01/2019
Status: Conceptual
Supplemental Project ID: s1958
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FirstEnergy, ATSI Transmission Zone M-3 Process

Need Number: ATSI-2019.020 Cloverdale 69 kV Relay and Equipment Upgrades
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019 g
Previously Presented: Need - 01/14/2019 e a1 Y
Solution —03/25/2019 S :?': i Wayview
Project Driver(s): o o P wua: A
Equipment Material, Condition, Performance and Risk o s 1Ry Northeast Canton
e 20k West Canton
Specific Assumption Reference(s) . vk &l o
Global Factors e T X | s
= At or beyond expected service life or obsolete Milamﬁ"-‘_‘?. j':-'\ﬂ'%g@'_1}.1'-3ls Republic
= Show a high level of criticality to system performance and operations Cloverdale A_-GAF‘{ZB::rba;i;:”@é'._Lg:n?;:eéemral
= Impact customer outage frequency and/or duration Cloverdals® [ N Wam_,_;s\‘\
Apdl Gk : Schepler Switch
Upgrade Relay Schemes N&,L, Tlmkzn ?t:h‘.{'i”p
= Relay schemes that have a history of mis-operation o s = /
= Obsolete and difficult to repair communication equipment (DTT, Blocking, etc.) \ A
= Communication technology upgrades

= Bus protection schemes

N
3.0 ¢
North Strasburgh Balivar
Problem Statement :
. Strasburg
Cloverdale 69 kV Substation Assessment

The electromechanical relays and communication equipment at the 69 kV Cloverdale substation have been S —
identified to be prone to mis-operation. The disconnect switches have operation difficulty and are greater than
40 years of age. The 69 kV Bus PTs are nearing end of life with increased risk of failure.
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F:rstEnegy® ATSI Transmission Zone M-3 Process

Need Number: ATSI-2019.020 Cloverdale 69 kV Relay and Equipment Upgrades
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019
Previously Presented: Need - 01/14/2019

Solution —03/25/2019

Proposed Solution:
Cloverdale 69 kV Relay and Equipment Upgrades

= Replace the 69 kV line relays related to breakers B269 and B233, relays related to transfer bus breaker relays B275, 69 kV bus PTs,
and associated CTs, disconnection switches, and communication equipment at the 69 kV Cloverdale substation.

o No diagram required.
Transmission Line Ratings:

= Cloverdale-Dale #2 69 kV Line (Cloverdale-Carmont Tap) A” WOrk iS Within the substation

= Before Proposed Solution: 139 MVA SN / 153 MVA SE
= After Proposed Solution: 139 MVA SN /169 MVA SE

Alternatives Considered:
= Maintain existing condition and risk of failure.

Estimated Project Cost: $0.5M
Projected IS Date: 6/1/2020
Status: Conceptual
Supplemental Project ID: s1959
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FirstEnergy

Need Number:
Process Stage:
Previously Presented:

ATSI-2019-021

Need - 01/14/2019
Solution —03/25/2019

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

Specific Assumption Reference(s)

Global Factors

= Level of criticality to system performance and operations

= Negative impact on equipment health and/or system reliability
= Customer outage frequency and/or durations

= Expected service life (at or beyond) or obsolescence

Upgrade Relay Schemes

= Relay schemes that have a history of mis-operation

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

= Bus protection schemes

Problem Statement
Longview 69 kV Substation Assessment

= The electromechanical relays and communication equipment at the 69 kV Longview substation have been
identified to be prone to mis-operation. The disconnect switches have operation difficulty and the 69 kV Bus

PTs are nearing end of life with increased risk of failure.

SRRTEP Committee Western — FirstEnergy Local Plan

Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019
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FirstEnergy ATSI Transmission Zone M-3 Process
Longview 69 kV Relay Upgrades

Need Number: ATSI-2019-021
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019
Previously Presented: Need - 01/14/2019

Solution —03/25/2019

Proposed Solution:
Longview 69 kV Relay Upgrades
= Replace line relays and bus transfer switches associated with breakers B228, B232, B215, B70, B4 and bus tie breaker B94.

Replace 69 kV bus PTs.
= Longview-Mohican 69 kV line being rebuilt under ATSI-2019-024 No dlag ram required.
Transmission Line Ratings: A” Work iS W|th|n the SUbStation

= Longview-Mohican 69 kV Line (Longview-Mifflin Muni Tap)
= Before Proposed Solution: 36 MVA SN / 36 MVA SE
= After Proposed Solution: 80 MVA SN /96 MVA SE

— Final rating with ATSI-2019-021 and ATSI-2019-024 complete.

Alternatives Considered:
= Maintain existing condition and risk of failure.

Estimated Project Cost: $1.3M
Projected IS Date: 09/23/2019
Status: Conceptual
Supplemental Project ID: s1960
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FirstEnergy, ATSI Transmission Zone M-3 Process
Hoytdale 345/ 138 kV Transformer #1

Need Number: ATSI-2019-022
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019 —
. amion St ST 5 W
Previously Presented: Need - 01/14/2019 . e 8 q’*? 5
Transmission Lines “o—ammmnamnié‘;.t_ eIy _.6HarlanTap
Solution — 03/25/2019 L s o E"we‘&awwitvﬁ#ée' = o lowtrock
. e Hoan Cedar Street Ca :

120 kY

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

nargy Center

=

Specific Assumption Reference(s)
Global Factors
= Level of criticality to system performance and operations

Subs Identified

= Equipment installation times (long lead and/or extended)

Ohig
Pennsylvania

o Hoy tdale Jotfae -~ =
= Environmental considerations e Steel

= Expected service life (at or beyond) or obsolescence

Markwest
Mark

Eehinie

Substation Condition Rebuild / Replacement Maple - Zelicngpis TAP

= Power transformers and load tap changers (LTCs)

Problem Statement
Hoytdale Substation Transformer Assessment

= The existing 345 / 138 kV Hoytdale transformer #1 is showing end of service life issues; including oil leaks,
moisture ingress, problematic cooling controls, unreliable gauges / annunciators, failing pumps and relays \.
that are prone to mis-operations.

g

%u’tl%am mer Geargetown

s

Pard
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F:rstEnegy® ATSI Transmission Zone M-3 Process

Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019
Previously Presented: Need - 01/14/2019

Solution —03/25/2019

Proposed Solution:

Hoytdale 345/ 138 kV Transformer #1

= Replace the 345 /138 kV Transformer #1 400 MVA transformer with a standard 448 MVA transformer.
= Replace existing relays, MOABs A-108 and A-36, and CCVTs

No diagram required.
All work is within the substation

Transmission Line Ratings:

= Hoytdale 345/ 138 kV Transformer #1
= Before Proposed Solution: 514 MVA SN /533 MVA SE
= After Proposed Solution: 533 MVA SN /601 MVA SE

Alternatives Considered:

= Rebuild and reseal transformer, replacing pumps, bushings, gauges and cooling controls. Replace identified relays, CCVTs, and
MOABs. Add on-line monitoring to transformer.

= Maintain existing condition and risk of failure.

Estimated Project Cost: $4.8M
Projected IS Date: 6/1/2021
Status: Conceptual
Supplemental Project ID: s1961

SRRTEP Committee Western — FirstEnergy Local Plan 79



ATSI Transmission Zone M-3
Process

F:rstEnegy®

Need Number: ATSI-2019-023
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019 NeW CaStIe 138 kV and 69 kV Breake I'S
Previously Presented: Need - 01/14/2019 % | ~

Solution — 03/25/2019 !

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

Specific Assumption Reference(s)

Global Factors ) Elwasy Clalty Steel
. . . . o tigl Facilties’ * P ELPUDH
®* Increasing negative trend in maintenance findings and/or costs ﬁ\ Codar 'Str'ge(#
» Limited availability of spare parts, software obsolescence and/or compatibility, or vendor technical Hmimargy Center
support 9 !
w Castle

» Expected service life (at or beyond) or obsolescence

Substation Condition Rebuild / Replacement
= Circuit breakers and other fault interrupting devices

Substations Transmission Lines
n SWitCheS . B0 KV BOKY
© MER Y &
= Risers and connections 120k i
o 138 KV i g .:.;I:Y?w %
Problem Statement 5 1;, : 161k Koppe'Stee!
. . sk 230 KV
New Castle 138 kV and 69 kV Substation Assessment o e
" One (1) 138 kV OCB breaker (B166) and five (5) 69 kV OCB breakers (B32, B86, B90, B96 and B106) at TES KV DR

. . . L. . . . . . Subs Identified 783 KV 4 g Miles
New Castle are showing end of life characteristics; including deteriorated bushings, mechanism, - : I7: b e 1

oil leaks, and age (> 30 years) with increasing maintenance and obsolescence of equipment and spare
parts. Associated disconnect switches are also deteriorating with failures and operating difficulties.

RO ZnaEsr

Copyrignt
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HrstEneLgy@ ATSI Transmission Zone M-3 Process

Need Number: ATSI-2019-023 New Castle 138 kV and 69 kV Breakers
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019
Previously Presented: Need - 01/14/2019

Solution —03/25/2019
Proposed Solution:
New Castle 138 kV and 69 kV Breakers

= Replace existing 138 kV oil circuit breaker B166, five (5) 69 kV oil circuit breakers (B32, B86, B90, B96, and B106), substation conductor,
and associated disconnect switches at New Castle substation.

= Upgrade substation conductor at Lowellville substation on the New Castle-Lowellville 69 kV line.

= Upgrade disconnect switches at Frisco substation on the New Castle-Frisco 69 kV line.

No diagram required.
Transmission Line Ratings: All work is within the substation

= New Castle-Lowellville 69 kV Line (Lowellville-Bessemer Tap)
= Before Proposed Solution: 88 MVA SN /115 MVA SE
= After Proposed Solution: 100 MVA SN /121 MVA SE

= New Castle-Frisco 69 kV Line (Firsco-KoppleTap)
= Before Proposed Solution: 82 MVA SN/ 103 MVA SE
= After Proposed Solution: 100 MVA SN /121 MVA SE

Alternatives Considered:
= Maintain existing condition and risk of failure.

Estimated Project Cost: $3.4M
Projected IS Date: 12/31/2020
Status: Conceptual
Supplemental Project ID: s1962
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FirstEnergy

Need Number:
Process Stage:
Previously Presented:

ATSI-2019-024

Need - 01/14/2019
Solution —03/25/2019

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

Specific Assumption Reference(s)

Global Factors supporting Line Rebuild

= Negative impact on equipment health and/or system reliability

= Age/condition of wood pole structures and line hardware

" |Increasing negative trend in maintenance findings and/or costs

» Limited availability of spare parts and/or vendor technical support

= Current design criteria, applicable codes, and industry best practices

Problem Statement
Coulter-Longview 69 kV Line Assessment

= The poles and associated hardware on this line have reached end of life with 90% of the poles
greater than 60 years.

» Maintenance and repairs are trending upward in frequency and severity.
= Four Air Break switches are obsolete and no longer supported for parts.
= Conductor (1/0 and 2/0 Copper) dates to original construction

System Performance

= Over the past 5 years, the Coulter-Longview 69 kV line has experienced 10 outages
(6 sustained , 4 momentary).
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FirstEnergy ATSI Transmission Zone M-3 Process

Need Number: ATSI-2019-024
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019
Previously Presented: Need - 01/14/2019
Solution —03/25/2019
Proposed Solution: Longview

Longview-Mohican 69 kV Line (Longview-Coulter 69 kV Line Segment)
= Rebuild the Longview-Coulter 69 kV line segment (approximately 15.8 miles of the 22.1 line miles), replace four (4) line switches (A-

10, A-19, A-23 and A-27) and add SCADA control.

= Terminal equipment at Longview substation to be upgraded under ATSI-2019-021; including: Mifflin
= Line relaying, substation conductor, and disconnect switches

Transmission Line Ratings:
= Longview-Mohican 69 kV Line
= Before Proposed Solution: 36 MVA SN / 36 MVA SE
= After Proposed Solution: 80 MVA SN / 96 MVA SE
— Final rating with ATSI-2019-021 and ATSI-2019-024 complete.

Alternatives Considered:

= Selective pole replacements and line rehab. This alternative was not selected due to 99% of the poles not meeting reliability evaluation
for age and condition: Greater than 70 years old, top rot, woodpecker, failed hammer and sound tests, worn attachment hardware,
rising maintenance costs.

Estimated Project Cost: $22.2M
Projected IS Date: 12/31/2022
Status: Conceptual
Supplemental Project ID: s1963
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FirstEnergy

Need Number:
Process Stage:
Previously Presented:

ATSI-2019-025

Need - 01/14/2019
Solution —03/25/2019

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

Specific Assumption Reference(s)

Global Factors supporting Line Rebuild

= Negative impact on equipment health and/or system reliability

= Age/condition of wood pole structures and line hardware

= |Increasing negative trend in maintenance findings and/or costs

= Limited availability of spare parts and/or vendor technical support

= Current design criteria, applicable codes, and industry best practices

Problem Statement
Brush Wellman-Ottawa 69 kV Line Assessment

= The poles and associated hardware on this line have reached end of life with 92% of the poles
greater than 60 years.

® Maintenance and repairs are trending upward in frequency and severity.
= Four Air Break switches are obsolete and no longer supported for parts.
System Performance

= Over the past 5 years, the Brush Wellman-Ottawa 69 line has experienced 4 outages
(3 sustained , 1 momentary).
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FirstEnergy ATSI Transmission Zone M-3 Process
o Brush Wellman-Ottawa 69 kV Line

Need Number: ATSI-2019-025
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019
Previously Presented: Need - 01/14/2019

Solution — 03/25/2019

Ottawa To MaclLean
. Brush
Proposed Solution: Wellman
Brush Wellman-Ottawa 69 kV Line

= Repuild the Brush Wellman-Ottawa 69 kV line (approximately 7.3 miles) W

= Replace four line switches; A-7240, A-7228, A-7235 and A-7235N.O Oak Harbor

= Upgrade the terminal equipment at Brush Wellman substation including:
= Substation conductors and relay communication equipment

Legend

500 kv

Transmission Line Ratings:
= Brush Wellman-Ottawa 69 kV Line 138 kV
= Before Proposed Solution: 72 MVA SN / 72 MVA SE 69 KV
= After Proposed Solution: 80 MVA SN /96 MVA SE 345 kv

23 kV

345 kV

New

Alternatives Considered:
= Selective pole replacements (REHAB) and continue to maintain from present condition with risk of failure.

Estimated Project Cost: $10.0M
Projected IS Date: 12/31/2022
Status: Conceptual
Supplemental Project ID: s1964
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F:rstEnegy® ATSI Transmission Zone M-3 Process

Need Number: ATSI-2019-026 — ATSI-2019-049 Relay Misoperation Upgrades (Multiple Locations)
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019
Previously Presented: Need - 01/14/2019

Solution —03/25/2019

Project Driver(s):
Operational Flexibility and Efficiency
Infrastructure Resilience

Specific Assumption Reference(s) M ap N Ot S h own
Global Factors Multiple Locations

= System reliability and performance

= Substation / line equipment limits

Upgrade Relay Schemes

= Relay schemes that have a history of mis-operation

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

= Bus protection schemes

Continued on next slide...
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FirstEnergy ATSI Transmission Zone M-3 Process
Relay Misoperation Upgrades (Multiple Locations)

Problem Statement
PJM Zone - ATSI

= FirstEnergy has identified 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
= |n many cases the protection 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
ATSI-2019- Transmission Line / Substation Locations (SN / SE) (SN / SE) Limiting Terminal Equipment
026 Allen Junction-Vulcan 138 kV Line 290/ 325 290/ 346 Line Relay, Substation Conductor / Drops
027 Avery 138 / 69 kV Substation 153/ 153 1771177 Relay, Substation Conductor / Drops, Disconnect Switches
028 Bayshore-GM Powertrain 138 kV Line 278342 2781343 Line Relay
029 Bayshore-Jeep 138 kV Line 297 | 326 297/ 365 Line Relay, Substation Conductor / Drops
030 Blue Jacket-Kirby 138 kV Line 218/ 269 278/ 339 External Company Equipment
031 Carlisle-Gates 138 kV Line 196/ 210 233/282 Line Relay, Wave-trap, Substation Conductor / Drops
032 Cedar Street-New Castle 138 kV Line 294/ 350 370/ 452 Line Relay, CT, Circuit Breaker, Substation Conductor /
Drops, Disconnect Switches
033 East Akron-West Ravenna 138 kV Line 176/ 229 200/ 242 Substation Conductor / Drops
034 GM Defiance-Richland #1 138 kV Line 216/ 229 216/ 264 Line Relay
035 GM Defiance-Richland #2 138 kV Line 216/ 229 216/ 264 Line Relay

Continued on next slide...
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FirstEnergy, ATSI Transmission Zone M-3 Process
Relay Misoperation Upgrades (Multiple Locations)

Problem Statement — Continued from previous slide

Existing MVA Existing MVA
Line Rating Conductor Rating
ATSI-2019- Transmission Line / Substation Locations (SN / SE) (SN / SE) Limiting Terminal Equipment
036 Greenfield-New Departure 138 kV Line 153/199 200/ 242 Substation Conductor / Drops
037 Hanna-West Ravenna #1 138 kV Line 295/ 369 324/ 395 Substation Conductor / Drops
038 Hoytdale-Maple 138 kV Line 278 /332 278/ 339 Wave-trap
039 Hyatt-Tangy 345 kV Line 971/971 1560/ 1900 External Company Equipment
040 Ivanhoe-Mahoningside 138 kV Line 196 / 222 200/ 242 Wave-trap
041 Ivanhoe-Packard 138 kV Line 196/ 210 200/ 242 Line Relay, Wave-trap
042 Jennings-LTV West Q-12 138 kV Line 43 /43 256 / 262 Line Relay, CT, Circuit Breaker
043 Jennings-LTV West Q-14 138 kV Line 431743 256 / 262 Line Relay, CT, Circuit Breaker
044 Kirby-Tangy 138 kV Line 265 /273 278 /339 Line Relay, Substation Conductor / Drops
045 Midway-Levis Park 138 kV Line 278/ 286 308 /376 Line Relay, Substation Conductor / Drops
046 Midway-Napoleon 138 kV Line 161/179 161 /194 Meter
047 Salt Springs-Riverbend 138 kV Line 223 /223 278/ 339 Line Relay, CT, Substation Conductor / Drops
048 Star-Wadsworth Muni 138 kV Line 221/ 262 233 /282 Substation Conductor / Drops
049 West Akron-Babb 138 kV Line 190/ 223 200/ 242 Line Relay, Wave-trap, Substation Conductor / Drops
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FirstEnergy ATSI Transmission Zone M-3 Process
- Relay Misoperation Upgrades (Multiple Locations)

Solution Statement

New MVA
Transmission Line / Line Rating Estimate
ATSI-2019- Substation Locations (SN / SE) Scope of Work Costs ($ M) Target ISD
Vulcan: replace 138 kV breaker B-13397, disconnect switches, relay panel, CCVTs, line
026 Allen Junction-Vulcan 138 KV Line S ETE I ] A0 1 $0.9M 11/01/2019

(Vulcan-Toledo U Tap) Allen Junction: replace 138 kV breaker B-13377, disconnect switches, relay panel, CCVTs,
line tuner, and wave trap

n 1771177 Avery: Replace Avery 138 / 69 kV transformer relaying, substation conductor and
027 Avery 138/ 69 kV Substation L e disconnect switches. $0.3 M 12/16/2019
028 Bayshore-GM Powertrain 138 kV Line 278 /343 Replace Bayshore 238 kV Breaker, disconnect switches, wave trap, line tuner, CCVTs. $0.6 M 11/1/2019
029 Bayshore-Jeep 138 kV Line 279/ 365 Bayshore : Replace Jeep 138 kV Line relaying, replace CCVT, Wave Trap and Line Tuner. $0.6 M 12/31/2019
. . 278/ 339 : : : : :
- : - | , CCVT, Line T .
030 Blue Jacket-Kirby 138 kV Line EY e Kirby: Replace Blue Jacket - Kirby 138kV Line relaying ine Tuner $0.4 M 12/1/2021

Carlisle: Replace Carlisle-Gates 138 kV Line Relaying, Breaker B-67, disconnect switches,

. . Wave Trap, Line Tuner, upgrade substation conductor.
031 Carlisle-Gates 138 kV Line 233/282 Gates: Replace Carlisle-Gates 138 kV Line Relaying, Breakers B-18 & B-22, disconnect $2.0M 3/31/2020

switches, Wave Trap, Line Tuner, upgrade substation conductor
032 Cedar Street-New Castle 138 kV Line 370/ 452 Cedar Street: Replace 138 kV Cedar Street — New castle Line relaying $0.2 M 4/1/2020

East Akron: Replace 138 kV Line Relaying, Air Break Switch A-102, Disconnect switches,

. CCVT, metering, upgrade Substation conductor
033 East Akron-West Ravenna 138 kV Line 200/ 242 West Ravenna: Replace 138 kV Line Relaying, Air Break Switch A-39, Disconnect $0.9M 12/1/2021

switches, CCVT, metering, upgrade Substation conductor

GM Defiance: Replace GM Defiance-Richland #1 138 kV Line relaying, line conductor,

; . . disconnect switch, Remove Wave Trap and coupling capacitor
034 GM Defiance-Richland #1 138 kV Line 216/ 264 Richland: Replace GM-Defiance-Richland #1 138 kV Line relaying, line conductor, Breaker $0.6 M 2/15/2022

B-13242, disconnect switch

GM Defiance: Replace GM Defiance-Richland #2 138 kV Line relaying, GOAB switch

. ; ; 13277, Wavetrap, Line Tuner, PT's, CCVT, upgrade substation conductor
035 GM Defiance-Richland #2 138 kV Line 216/ 264 Richland: Replace GM Defiance-Richland #2 138 kV line relaying, breaker B-13243, $11M 3/30/2022

disconnect switch, CCVT, Wavetrap, Line Tuner, upgrade substation conductor
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FirstEnergy ATSI Transmission Zone M-3 Process
Relay Misoperation Upgrades (Multiple Locations)

Solution Statement — Continued from previous slide

New MVA
Transmission Line / Line Rating Estimate
ATSI-2019- Substation Locations (SN / SE) Scope of Work Costs ($ M) Target ISD
Greenfi_eld: Replace Greenfield-New Departure 138 kV Line Relaying, disconnect switches,
036 Greenfield-New Departure 138 kV Line 200/ 242 substation conductor $0.8 M 6/1/2020

New Departure: Replace Greenfield-New Departure 138 kV Line Relaying, breakers B-17 &
B-20, disconnect switches, substation conductor

Hanna: Replace Hanna-West Ravenna 138 kV Line Relaying, Breaker B-7, Disconnect
. switches
037 Hanna-West Ravenna #1 138 kV Line 3241395 West Ravenna: Replace Hanna-West Ravenna 138 kV Line Relaying, disconnect switches, $0.7M 4/1/2020
tuner

Maple: Replace Hoytdale-Maple 138 kV Line relaying, breaker B-22, disconnect switches,

: AB-switch, wave trap, tuner, CCVTs
038 Hoytdale-Maple 138 kV Line 2781339 Hoytdale: Replace Hoytdale-Maple 138 kV Line relaying, breaker B-2, disconnect switches, $L1M 12/31/2019
AB-switch, CCVTs, Wavetrap, line tuner
: 1560 / 1900 , . . )
039 Hyatt-Tangy 345 kV Line Tangy: Replace Hyatt-Tangy 345 kV Line relaying, upgrade substation conductor $0.2 M 6/1/2020

(Hyatt Upgrade)

lvanhoe: Replace lvanhoe-Mahoningside 138 kV line relaying, disconnect switches, Wave

. . . trap, line tuner, and CCVTs
040 Ivanhoe-Mahoningside 138 kV Line 200/ 242 Mahoningside: Replace Ivanhoe-Mahoningside 138 kV Line relaying, breaker B-63, $1.2M 3/31/2021

disconnect switch, CCVTs, Wave trap, line tuner

lvanhoe: Replace lvanhoe-Packard 138 kV line relaying, breaker B-9, disconnect switches,

_ : CCVTs, Wave trap, line tuner, upgrade substation conductor
041 Ivanhoe-Packard 138 kV Line 200/ 242 Packard: Replace lvanhoe-Packard 138 kV line relaying, breaker B-10, Air break Switch, $15M 12/1/2021

disconnect switches, CCVTs, Wave trap, line tuner, upgrade substation conductor

042 Jennings-LTV West Q-12 138 kV Line 256/ 262 Jennings: Replace Jennings-LTV West Q-12 138 kV line relaying, disconnect switch $0.2 M 6/1/2020
043 Jennings-LTV West Q-14 138 kV Line 256 / 262 i\?v?tgir:\g::ggsﬁge Jennings-LTV West Q-14 138 kV line relaying, breaker B-7, disconnect $0.5 M 12/1/2020

. . Kirby: Replace Kirby-Tangy 138 kV line relaying
044 Kirby-Tangy 138 kV Line 278339 Tangy: Replace Kirby-Tangy 1378 kV line relaying, disconnect switches, CCVTs $0.8 M 3/31/2021
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FirstEnergy ATSI Transmission Zone M-3 Process
o Relay Misoperation Upgrades (Multiple Locations)

Solution Statement — Continued from previous slide

New MVA
Transmission Line / Line Rating Estimate
ATSI-2019- Substation Locations (SN / SE) Scope of Work Costs ($ M) Target ISD
Midway: Replace Midway-Levis Park 138 kV line relaying, breaker 13300, CCVTs,
045 Midway-Levis Park 138 kV Line 308 /376 wavetrap, line tuner, disconnect switches $1.0M 12/31/2019

Levis Park: Replace Midway-Levis Park 138 kV line relaying, breaker 13336, CCVTs,
wavetrap, line tuner, disconnect switches

Midway: Replace Midway-Napoleon 138 kV line relaying, breaker 13304, disconnect
046 Midway-Napoleon 138 kV Line 161/194 switch, CCVT’s Wavetrap, line tuner $0.8 M 6/1/2020
Napoleon: Replace Midway-Napoleon 138 kV line relaying

047 Salt Springs-Riverbend 138 kV Line N/A Cancelled Project — To be completed under ATSI-2019-003 N/A N/A
048 Star-Wadsworth Muni 138 kV Line N/A Cancelled Project — To be completed under PJM Supplemental # s1695 N/A N/A

West Akron: Replace West Akron-Babb 138 kV line relaying, breaker b-159, disconnect

. switches, ab switch, CCVTs, upgrade substation conductor
049 West Akron-Babb 138 kV Line 200/ 242 Babb: Replace West Akron-Babb 138 kV line relaying, breaker, b-95, disconnect switch, AB $0.9M 6/01/2021

switch, CCVTs, upgrade substation conductor

Alternatives Considered:
= Maintain existing condition and elevated risk of failure

Estimated Project Cost: See Summary Tables No Dlagrams RGQUITEd

Project IS Date: See Summary Tables All work is within the substation

Status: All projects are Conceptual
Supplemental Project ID: s1965-s1986
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Revision History

4/15/2019 — V1 — Local Plan posted to pjm.com for S1754 —S1760
6/12/2019 — V2 — Local Plan updated to include $1794-51805
10/11/2019 — V3 — Local Plan updated to include S1848; S1945-S1952; S1954-51986
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