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

Lake Road (CPP)’

//} 7 &
~Hamilton - 3
T Ofok L b S L) N | .

‘—*-?“::Hm_m___“_% ________ qugewater CPP) R ‘E Ind|(CPP) P
Daiin et Dodge CPP) Ereledom (CPP) West 41% CPP Air Products| jnjand Iy Clinic Hospital
SR Jennﬁi;"‘ LTV Stee! Furrfice
K : LTV Steel West
x - Ridge Road [CPP) Steelyard Cofimans éwburgh
2 e 00 T ITV East
A T X S I ‘ Charter St
: Garfield - Gafld TP A
_ : Garfld TP '
s sttt L, CH R
GMC Parma (!)——ﬁ::__/ Southerly Sewage Pla
IASA Glenn Research Center Furlong ; e s Haneoek - Iron
Dell Ford Brookpark ESSex  Hummel X%
Issler
Legend
Substations Transmission Lines
. B9kY 69 kv
15 Ky 15 kY (
® 120k : Griffin Pleasant Vall
® 138KV - Imperial 2! J
- 138 kv u
®  BIkV _ Faberl’/
161 KV
230 kv
5 KV et
roo ki U5 KV
765 KV 500 kv
Subs Identified 765 ki : 5 Mies

Copyright:® 2014 Esn



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 |
|
' |
. I #
Selected Solution: Harding | 451136 | 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
500 kv
Estimated Project Cost: $6.3 M =~y
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

—_—_—— e =

XFMR #8 I
138/69 kV New Castle |
Generation |

XFMR#7 ok
138/69 kV 69/4.2 kV

Need Number: ATSI-2018-003

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

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 e 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. p—
500 kv ——
Estimated Project Cost: S$3.9M S K | —
Projected In-Service: 12/31/2020 138 KV
Supplemental Project ID: s1756 Sikl\:v —
23 kV ——
New ——
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ATSI-2018-004

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)
Problem Statement

Beaver 345 /138 / 13.2 kV 392 MVA #1 Transformer
= Qil Pump issues and maintenance

» |ncreased failure probability

= Aging/deteriorating bushings

Beaver 345 /138 / 13.2 kV 392 MVA #2 Transformer
= Qil Pump issues and maintenance

» |ncreased failure probability

= Aging/deteriorating bushings

SRRTEP — Western ATSI Local Plan

Legend

Substations
B9 kv
N5 KV
120 KV
138 KV
161 KV
230 kv
345 kv
500 kv
765 kv
Subs |dentified

69 kv

5KV
120 kv
138 kv
161 KV
230 kv
345 kv
500 kv
765 KV

Transmission Lines 4 T

ATSI Transmission Zone M-3 Process
Beaver 345/138 kV #1 Transformer Replacement

/—'/’ Eorain
’/0’ i’ ' %
’//' Refiine REPATC. PafPAvﬁn e
_ Charl

5 Miles
1 |

e

Co rhighut-i@-g-ﬂ- 4 Esri



ATSI Transmission Zone M-3 Process
Beaver 345/138 kV #1 Transformer Replacement

Need Number: ATSI-2018-004 S NASA
. |
Process Stage:  Submission of Supplemental Projects for Inclusion in oSt Lorain i sty ]
Local Plan—04/15/2019 | Trastomers
. | g RER R | Ford Road
Selected Solution: | TI_T |
|
Beaver #1 and Beaver #2 345/138 kV Transformer Replacement ' g |
= Replace existing Beaver #1 345/138/13.2 kV transformer (350 MVA) XFMR #2 : Black River
with new 345/138 kV transformer (448 MVA) L _3f5i1isf\/_ _____ |
= Replace existing Beaver #2 345/138/13.2 kV transformer (350 MVA) Beaver
with new 345/138 kV transformer (448 MVA) Substation Johnson
Davis B
® Install new 138/13.2 kV transformer (14MVA) and breaker for power to s messe Hayes
station service at Beaver Cari )
arisle 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. pr——

Estimated Project Cost: S$12.7 M 59 KV [
Projected In-Service: 12/31/2021 BABKY | ——
Supplemental Project ID: s1757 23 kv —

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
Specific Assumption Reference
Add / Expand Bus Configuration
= Substation buses that adversely impact system performance
= Reduce amount of exposed potential local load loss during contingency

n =7
A
b

EilvracaBith o4
.

Seneca
conditions.
Reconductor / Rebuild Transmission Lines Markwest 2 Ad
= Mitigation of PJM issued PCLLRWs or post contingency switching gloge’s '
limitations. o " te/‘“/.\
Problem Statement | sustations Transmission Lines ~Map
. . . . » 69 kY 69 kv
Frisco-Maple # 1 and #2 69 kV line Terminal Equipment . asw o
= Mitigate PJM issued PCLLRWSs / Pre-contingency switching orders, eight f”z 120 kY g
times, for thermal concerns on the 69 kV system under contingency 61KV N Jackson
conditions S ak o
* - 5KV 1- KA it
— Loss of the New Castle-Hoytdale #1 and New Castle-Hoytdale #2 138 .« 500KV :::: i Lk
H 765 kV 5 G A « :
kv Imes: . ) ' Subs Identified 765 kv XS % .'. =8 zls &5 ? Miles _ : Thics Riters Alaiern
— 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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Need Number: ATSI-2018-006
Process Stage: Submission of Supplemental Projects for Inclusion in
Local Plan—04/15/2019

Selected Solution:

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

FRISCO Substation

= |nstall new relay panels on B4 breaker and line exit.

= Upgrade 336.4 ACSR substation conductor

= Replace disconnect switches

MAPLE Substation

= |nstall new relay panels on B118 breaker and line exit.

= Upgrade 336.4 ACSR substation conductor at Maple

= Replace disconnect switches

= Replace Breaker B118 (due to age and condition)
= Existing Frisco-Maple #1 69 kV Line rating: 72 MVA SN /72 MVA SE
= New Frisco-Maple #1 69 kV Line rating: 80 MVA SN /96 MVA SE
= Existing Frisco-Maple #2 69 kV Line rating: 62 MVA SN /62 MVA SE
= New Frisco-Maple #1 69 kV Line rating: 80 MVA SN /96 MVA SE

Estimated Project Cost:  $1.3M
Projected In-Service: 12/31/2019

Supplemental Project ID: s1759

SRRTEP — Western ATSI Local Plan
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ATSI Transmission Zone M-3 Process
Frisco-Maple #1 and #2 69 kV Terminal Upgrades
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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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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
06/12/2019
Previously Presented: Need - 9/28/2018
Solution —10/26/2018

&b

Project Driver: :

Operational Flexibility and Efficiency ) MC Camg;t‘ e |

Seneca S
Markwest 2
Specific Assumption Reference S --l _Markwest

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

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

Substations Transmission Lines

Problem Statement + kY 80 kv

. . Nk 115 kv
Zelienople 69 kV Area Load At Risk ® ok o /-
=0 . N . ® ek " " Three Rivers Aluminum

utage of the Zelienople circuit results in loss of 16.6 MW and 3,762 customers . 138 kv

. . . . 161 kV k. i

* Radial line exposure is 1.2 miles . 161KV / R ey
= Line has experienced 2 sustained outages in the past 5 years N - s 20K ] , “er | Epworth

y e
500 kY 345 Ky o : &0 )
765 Ky 500 KV AN “ Bulk Mail Fac
Subs Identified 765 kv : ; 7 Mies
I

Mariaodals Copyright-® 2014 Esri
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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 S Tou A
06/12/2019

_EE 69/4.16 kV

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

L - - — _ _ Zelienople

N.O.
Proposed Solution:

Zelienople Normally Open Switch Addition

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

N.C.

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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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
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.

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

= Circuit Breaker and Other Fault Interrupting Devices

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.

CONTINUED NEXT SLIDE...

SRRTEP — Western ATSI Local Plan
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ATSI Transmission Zone M-3 Process
NLMK 138/69 kV Substation Rebuild Project
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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
NLMK 69 kV Load At Risk

= Reduce the amount of local load loss under contingency conditions. Bt
— Loss of Crossland-NLMK 138 kV line
— Results in loss of approximately 58 MWs of load.

NLMK-Philadelphia

o A Masury f, W®Hms : |
— Masury 69 kV bus fault L) 37NN
— Results in potential local voltage collapse of the Masury 69 kV area 7T ok = &
Legend d‘_)
= Equipment Material Condition, Performance and Risk s =0 O Eliood Engineer Castings

y |
— NLMK 69 kV system cable trenches are deteriorated and in need of replacement { - 15K 15 kv :

— 69 kV breakers in need of replacement (bus-tie breaker has already failed) : = 120 K s
— NLMK 138/69 kV transformer # 6 and # 12 are aged (> 50 years) and not standard P S e
design. 5 A ;: :ﬁ
= 30
— Transformer #6 has elevated gas levels. : ;::: U5k
— Existing 69 kV transmission line conductor around NLMK is corroded and deteriorated 765 kv 500 kv : | B
765 kY 0 125 25 5 Mies L‘;Tir};_i;gpr.

with multiple splice locations. am i
— Need to upgrade to current standards

f|~|.|||||||

Copyright:® 2014 Esii
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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
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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
Shanango -_———

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 YEMR #12 XEMR #6

| |

| |

| |

| |
NLMK 1M substation : 138/69 kV 138/69 kV |

|

|

Estimated Project Cost: $30.0M M
Projected IS Date: 12/31/2021 L _—
Status: Conceptual

Supplemental Project ID: s1795

laaas) 500 kV

345 kV

138 kV

34.5kV

23 kV

——
——
———
——

New

SRRTEP — Western ATSI Local Plan



Need Number: ATSI-2018-011

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

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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Legend

Substations
69 kV
15 kY
120 kv
138 kV
161 kV
230 kV
U5 kY
500 kv
765 kV
Subs Identified

Transmission Lines
69 kv
115 kV

120 kY
138 KV
161 kY
230 kv
345 kY
500 kY
765 KV

ATSI Transmission Zone M-3 Process
Abbe-Medina 69 kV Line Rebuild
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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.

§ Shawville

E Columbia

Medina-Industries 69 kV Line
Abbe 69 kV Substation — Terminal equipment to be replaced includes: == = = = = = = =

= Substation conductor and disconnect switch I
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 Medina
= 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 ) 34.5kV ——
Projected IS Date: 12/31/2019 .y
Status: Engineering
New ——
Supplemental Project ID:  s1796

SRRTEP — Western ATSI Local Plan



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

Need Number: ATSI-2018-012

_— R . .
Process Stage: Submission of Supplemental Project for Inclusion in T

the Local Plan—06/12/2019 !
Previously Presented: Need - 9/28/2018 He

Solution — 10/26/2018

Project Driver:
Equipment Material Condition, Performance and Risk

To Carriage )
\ LM Brighton
Specific Assumption Reference Fudlf
. ey . uo
Line Condition Rebuild / Replacement Py T S :
Assessment of existing transmission lines for equipment characteristics Hanville Wellington Gsm“'“gt"" é
[ ]
that are at, or beyond their existing service life, or contain components i
that are obsolete. e Steuben
= Aged or deteriorated wood pole transmission line structures. Legend
Substations Transmission Lines
= Negatively impact customer outage frequency and/or durations. Y 89 kV

M5k 15 kv

* Demonstrate an increasing trend in maintenance findings and/or SR
# 120 kY

costs 138 KV o5 I A
161 kv
: 161 KV LM Troy Seville
230 KV
U5 kY
500 KV U5 KV
765 kv 500 kv
Subs Identified 765 kv 0 25 5 10 Mies

230 kY

CONTINUED NEXT SLIDE...

Copyright © 2014 Esn

Note: Added general location (not to scale) of the Wellington-Hanville-Steuben Line to PJM map

SRRTEP — Western ATSI Local Plan



Need Number: ATSI-2018-012

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

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

risle

o

He

a e

Camden

To Carriage :
\ LM Brighton
Weiingfon uq
Py T S -
Hanville Wellington @SW@“"‘QW" lé
[ ] | nﬁ
e Steuben

Legend
Substations Transmission Lines
69 kv B9 kV

N5k 15 kv

el 120 kv

3 I

Eih 138 KV . \Se
161 kv

: 161 KV LM Troy Seville

230 KV
U5 kY
500 KV 5KV
765 kv 500 kv

230 kY

Subs Identified 765 kY 0 25 5 10 Miles

Copyright © 2014 Esn

Note: Added general location (not to scale) of the Wellington-Hanville-Steuben Line to PJM map



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 e
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. : ot =4

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

Substations Transmission Lines
= Demonstrate an increasing trend in maintenance findings and/or costs . 9k 89 KV
M5 kY 15 KW
120 kv 190 KV
138 kY

Problem Statement 16110 e X
] N . 230 kv - .
Ravenna-West Ravenna #1 69 kV Condition Assessment (Approx. 4 miles) - it
. 5 kv _
* |dentified obsolete and deteriorated equipment. i i :
— 50 year old construction; poor inspection results, 94 % rejection rate. Subs Identfied 785KV 3
Capyr 2014/Esn

— 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

Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — Galon
06/12/2019
Previously Presented: Need - 9/28/2018 j
Solution — 10/26/2018 i
Project Driver: ioh Ethand - s Yachiyo
Equipment Material Condition, Performance and Risk Roberts |~ Dual Rail
LTV Defasco s
Specific Assumption Reference G'?\Pmpefﬁe% IR
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 Weido
= Aged or deteriorated wood pole transmission line structures.
= Negatively impact customer outage frequency and/or durations. e
» Demonstrate an increasing trend in maintenance findings and/or costs T e
nIky 15 kv
Problem Statement :J :: 120 :E
Bingham-Cardington (Schaff) 69 kV Condition Assessment (Approx. 15 miles) 5 o BT
= |dentified obsolete and deteriorated equipment. 5::;:: ?;2::
— 45-62 year old construction; poor inspection results, 92 % rejection rate. :EL::;Tdenﬂried ':Em:: 25 M5 10 Wies
— Negative outage history over past 5 years; ! ',‘(' e ! 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: 500 kV ——
= Maintain existing condition and elevated risk of failure 345 kV —

138 kV

69 kV —
Estimated Project Cost: S13.3 M 34.5kv —
Projected IS Date: 6/1/2020 Tj’etvv —
Status: Engineering

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

Bellevue Harkness oo Lyme Carrlage

Legend

500 kV

345 kV

138 kV

69 kV

34.5 kV

23 kV

New




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

ATSI-2018-016
Submission of Supplemental Project for Inclusion in the Local Plan —

Need Number:

Chagrpion

Process Stage:

Previously Presented: Need - 9/28/2018 Ohio Star FranklinI s
| Vannoe ..y
Solution — 10/26/2018 O ingeick. S
Reinforce Systems of Ohio PR F.' 8 Garden
Project Driver: Newton Falls Wl Stoel HEE 5Py .Bu.;r;ln %

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. Republic Special Metals

= Negatively impact customer outage frequency and/or durations. -
Transmission Lines
69 kY

M5 kV

Substations
69 kV
M5 kY
® 120KV
L ] 138 kV
L 161 kv
230 kv
M5k
500 kv

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

120 kV
138 kV
161kV
230 kv
345 kv

Berlin Lake

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.

500 kv

765 kV
Subs |dentified

765 KV o, 5 10 Mies

— 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
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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 _Ha_nr; o o T\IE_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: 35 kv
= Maintain existing condition and elevated risk of failure kil
. . 34.5 kV ——
Estimated Project Cost: $29.2 M
Projected IS Date: 6/1/2021 .
ew I
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

Lege

Substations
. 69 kv
M5 kY
120 kv
138 kV
161 kV
2Z0kV
M5kV
500 kV
765 kV
Subs |dentified

ng

Transmission Lines

69 kv

Mo kv
120 kV
138 kV
161 kV
230 KV
35 KkV
500 kv
765 kV

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

Seville  Seville Ryan Road

<€%e’vilte
A T S

Copyrigh-© 2014 Esn

I uiltes

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



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.fij_ie

A

Problem Statement

i S

Star-Seville (Rittman) 69 kV Condition Assessment (Approximately 18 miles)
= |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 B9 kY

kY 15 kv
® 120k
® 18kv
@

120 kY
138 KV
167 kY

161 kv
230 kv
345 kY
500 kv 245 kY
765 kv 500 kv
Subs ldentified 765 kY 0 13 3 6 Miles

230 kY

Copyright© 2014 Esri

ol =

NOTE: Added general location of the Star-Seville (Rittman) 69kV to PJM 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
| N.O. 'T‘ | |
- . _ . , To Homer ' I
Rittman 69 kV Substation — Terminal equipment to be replaced includes: | I ul“ “L | I
(0044}

= Spark gap arresters, substation conductor, and disconnect switch L—— M | e ——— —— e
Star 69 kV Substation — Terminal equipment to be replaced includes: Seville Rittman Star
= Substation conductor
= Existing line rating: 44 MVA SN / 45 MVA SE
Legend
= New line rating: 76 MVA SN / 92 MVA SE ==
500 kV ——
345 kV ——
Alternatives Considered: v
= Maintain existing condition and elevated risk of failure. o
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:
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

Submission of Supplemental Project for Inclusion in the 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

Geney,

Legend

Substations Transmission Lines

69 kV 60 kv
N5 kY N5k
120 kv
138 kV
161 kv
230 kY
M5 kY
500 kv M5/
765 kW 500 kv
Subs Identified

120 KV

138 kv
161 kV
B0 kY

7 Crosdl
2?‘5[03‘5‘;'.“ 1 Wiles

cDowell
Elm-u-i nriminle flanion~ | Ve,
-~ | - - Cobyr—lght © 2014 Esn

YolnSastcwn

NOTE: Added general location of the Maysville-Canal (Greenville) 69kV to PJM Map



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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Legend
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Need Number: ATSI-2018-020

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

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
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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: BASKYV | —
* Maintain existing condition and elevated risk of failure 138 kV
69 kV —
Estimated Project Cost: $19.6 M 345 kv —_—
Projected IS Date: 12/31/2019 BV
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 Nature Fresh memhm

Previously Presented: Need - 11/29/2018 - /
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.

Deltal\Wauseonkla s ki
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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: s1848

SRRTEP Committee Western — FirstEnergy Local Plan
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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 i
Substations Transm s siom Lines

Previously Presented: Need - 01/14/2019 v e o

1158

Solution — 03/25/2019 120 kY
Project Driver(s):
Operational Flexibility and Efficiency

Avan Lake
Infrastructure Resilience AvonTep P oo
2 st [ Dot

Specific Assumption Reference(s)

£ eﬁl'l'e2 % l Aol Chmtee ol
0 Nahuna BHJQ\E _Dall

m.na',- nsnn Gry'stal o maTy

W o \H

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

Er
arisls  GE. Strongsvills
Du

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

Problem Statement -el
Black River-Shinrock 69 kV Line Noith-Medinay ucf

ek
The Black River-Shinrock 69 kV line is approximately 24 miles long and serves five (5) transmission PR -L't
customers. The transmission line conductor is the limiting element. LR e

= 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.

= Loop 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

SRRTEP Committee Western — FirstEnergy Local Plan 47
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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

Need Number:
Process Stage:
Previously Presented:

Project Driver(s):

Operational Flexibility and Efficiency .. <) ‘ i : sy

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

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.

Brady 138 KV, 26.4 MVAR capacitor bank

ATSI-2019-002
Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019 el T .L Ivy Kenyon "3 o 35 ,? 14 Mies

Need - 01/14/2019 ?Bm:; m“"m o

Solution —03/25/2019 oy

Legend
Transmission Lines
EO kY

138 &V
161 KV

230 kY

00 RY

165 kY

Republic 3pecial Metals

Goodyear Seibering I ey “ilchrist

TUSG ol s o
L AkoafE - arberon™sauth Akron B(Wﬂ Al %
Band W Clayhoﬁ‘- Lakemre  Congress

R e

Moore

Prytoc
T

gt E 2014 Esd

= The overall load at risk is approximately 61 MW, and the number of customers impacted is approximately

18,800.

SRRTEP Committee Western — FirstEnergy Local Plan 49



F:rstEnegy® ATSI Transmission Zone M-3 Process
Need Number: ATSI-2019-002 Bl’ady 138 KV, 264 MVAR CapaCItOI’ bank

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: Darrow Brady Hanna
Brady 138 KV, 26.4 MVAR capacitor bank Oj

= |nstall 138kV, 26.4 MVAR capacitor bank at Brady substation. sy 7 264 MVAR

= Add one 138KV circuit breaker to convert Brady three (3) circuit breaker ring bus into four (4) circuit breaker ring bus. 138 -12.47 kV

Transmission Line Ratings:

= No Impact — ——
345 kV

Alternatives Considered: 138 kv

= Bring another 138 kV source into Brady substation. i

34.5 kv

23 kV

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

Supplemental Project ID: s1946

New
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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
-

e,

e

A Wickliffe A
Riverbend Youngstown

To Boardman

138 KV To Masury

= 069 kV
A Substation

Lincoln Park

A

P ————— A —

e —

|
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
D 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
D 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 Wickiffe -Il_-gwellville
= Expand the Lincoln Park 138 kV ring bus by installing one 138 kV breaker allowing for a new line terminal

Legend

Transmission Line Ratings:

= Lincoln Park — Riverbend 138 kV Line
= After Proposed Solution: 275 MVA SN / 333 MVA SE

500 kv

345 kV

138 kV

69 kV

. . 345 kv
Alternatives Considered:

= Build a new Salt Springs-Riverbend #2 138 kV Line and a new Lincoln Park-Shenango 138 kV Line.

23 kV

New

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

ATSI Transmission Zone M-3 Process
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FirstEnergy. ATSI Transmission Zone M-3 Process

Need Number: ATSI-2019-004 AmherSt (NGW) 69 kV ng BUS
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019
Previously Presented: Need - 01/14/2019 Anl\;lherst Nordson
uni
Solution - 03/25/2019 AR e
Proposed Solution: Henrietta RAmherst Johnson
Amherst (New) 69 kV Ring Bus (New)
= Build new 69 kV three (3) circuit breaker, future four(4), ring bus adjacent to Amherst Muni substation. S
= Rebuild the Amherst Muni / Nordson tap (Approximately 1 mile) as double circuit 69 kV line, match the main line conductor, and loop A?noh“;:‘st
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.
Legend

Transmission Line Ratings: SO0 KV | e
= Henrietta — Johnson (existing) 69 kV Line POKY | —

= Before Proposed Solution: 45 MVA SN / 54 MVA SE BeRY
= Henrietta — Amherst (New) 69 kV Line ;g::v —

= After Proposed Solution: 80 MVA SN /96 MVA SE 2'3 ”
= Johnson — Amherst (New) 69 kV Line o

= 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: s1948
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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 Slack Rd 3 REnw
Solution - 03/25/2019 s"‘”m’”EZ’

2 -5
Project Driver(s): g _—
Equipment Material Condition P DBk 5 : e
Performance and Risk ' é T e
Specific Assumption Reference(s) e ' _

Global Considerations | s

Delawar

= Level of criticality to system performance and operations
Ty 90y =

= Expected service life (at or beyond) or obsolescence stk J
s} 1!_]@[‘.‘Fj u ] I,E R_QE:IL&? A-SBE 2 | L
5 W e
Problem Statement ity &
Lenehen-Tngy 98y S

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 Statior
0_4km SEnE

.2mi
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FirstEnergy. ATSI Transmission Zone M-3 Process
Remove the Tangy — Delaware 136 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 R
Solution - 03/25/2019 emove
. T
Proposed Solution: angy 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 | om—
over fiber. 345 KV | om—
138 kV
Estimated Project Costs: $0.6M .y I
Projected IS Date: 06/30/2020 345KV | ———
Status: Conceptual 23 kV
Supplemental Project ID: s1949 New —
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FirstEnergy

Need Number: ATSI-2019-006
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
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.

= 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).

SRRTEP Committee Western — FirstEnergy Local Plan
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ATSI Transmission Zone M-3 Process
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ATSI Transmission Zone M-3 Process
Need Number: ATSI-2019-006 Elm 138 kV Ring Bus and Line Build

F:rstEnegy®

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 [vanhoe 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 EIm 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.
Transmission Line Ratings: vanhoe 23 kV
= |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) 345 kv

breaker ring bus configuration (space constraints at Niles) 138 KV

69 kV

Estimated Project Cost: $12.1M 345 kv
Projected IS Date: 6/1/2023 ki
Status: Conceptual ew

Supplemental Project ID: s1950
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FirstEnergy. ATSI Transmission Zone M-3 Process

Need Number:
Process Stage:
Previously Presented:

Project Driver(s):

Operational Flexibility and Efficiency o -

Infrastructure Resilience

Specific Assumption Reference(s) S

Global Considerations

= System reliability and performance
= Substation / Line equipment limits

ATSI-2019-007 Jackman 69 kV Ring Bus and Transformer

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

Need - 01/14/2019
. o 0/ 175 35
Solution - 03/25/2019 Lagent fo o o fl oo

Substations Transmission Lines

kv 69 RV
15k
120 kv

161 kY
20 kY
346 KV

Laimberciz

Michigan (o e i 1, S
——===""GMPowertrain P

oot i T Sy e b Sta]ing Pioe, |
UCKENS. e \\-
ot Mod 840 ower Hospal- o0 Jackmam-%_"ﬁ finstyANN
Jackman™  Dixijg ‘FePNe2 Stekne\ % 5 shore

\,/-'

—All

Tk

= Reliability of Non-Bulk Electric System (Non-BES) facilities Sica  Renoids Wesigete Ti,!eduHﬁsp}m % o Gy “1 \\\\\\\\\ N ol
= Load and risk in planning and operational scenarios Bellvu B Loigi‘:fm ’
» Load and/or customers at risk on single transmission lines 'U"me@'ad" X . \
Vulean T
Problem Statement
Wentwarth

Jackman 138 / 69 kV Area Liquid Air

Eber ; \ ]
The Jackman 69 kV substation is electrically isolated from the Jackman 138 kV substation; it is sourced from  nGontias Hawthoms : penes ||
Dixie 69 kV substation. The contingency loss of the Dixie-Jackman 69 kV line or a stuck breaker at Dixie g Celphalon  ‘Maclean
substation results in the loss of approximately 43 MW and 19,000 customers at three transmission service TMT Ware \ Gopyright® 2074 Esi

points.

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

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

Neod 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 s
Proposed Solution: 6 /

Vulcan

Jackman 69 kV Ring Bus and Transformer W Dixie
= 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 —
——
——

.. . . 138 kV
Transmission Line Ratings:

= Jackman-Vulcan 69 kV Line
= Before Proposed Solution: 96 MVA SN / 96 MVA SE
= After Proposed Solution: 107 MVA SN /132 MVA SE
= Jackman-Dixie 69 kV Line
= Before Proposed Solution: 107 MVA SN / 138 MVA SE
= After Proposed Solution: 107 MVA SN /138 MVA SE

69 kV

34.5 kv

23 kV

New

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:
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
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 g\ .

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.

SRRTEP Committee Western — FirstEnergy Local Plan

ATSI Transmission Zone M-3 Process
Weldon 69 kV Ring Bus and Line Build

Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019
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F:rstEnegy® ATSI Transmission Zone M-3 Process
Need Number: ATSI-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 Kimberly Salt Springs
Solution - 03/25/2019 Weldon Q
Pro o Canfield %g |
posed 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.

. . . Berlin Lake Boardman
= Network the new four (4) breaker ring bus by completing the following:

= Loop the existing Canfield Steel radial 69 kV circuit into the new Weldon substation

V.V V.V VY.V

= Loop the existing Berlin Lake-Boardman 69 kV line into new Weldon substation by constructing roughly 0.6 EI?'W‘ o o Himck
miles 69 kV line adjacent to existing Canfield Steel 69 kV radial circuit swort

= Build new Weldon-Kimberly 69 kV line (approximately 6.4 miles).
= |nstall new line exit switch and SCADA to the line exits at Kimberly.

i

Legend

500 kv

= Install auto-sectionalizing scheme at Canfield substation. 245 KV

138 kV

Transmission Line Ratings: 60 KV
Berlin Lake-Weldon 69 kV Line 345 kV
= 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. 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

. o 1.75 a5 T Mileg
Previously Presented: Need - 01/14/2019 " e

Solution - 03/25/2019 e o Corténd
= R 15KV Crasinion
120 KV Fah
Project Driver(s): i 18k
1681 kW

, . ” : e 161 kv
Equipment Material, Condition, Performance and Risk B Mm o s, Packard EM Tyrell Tyieel Tap
Operational Flexibility and Efficiency e 315k Ak g arke AoroPs é;rk 3y°ungsm9n Aierom

e 765 Ky 500 kv :
Infrastructure Resilience 2 e Mehoringside
. . Reinfarce SystamsafOR aie Garden
Specific Assumption Reference(s) B SRR X WO Finishing
WCI Steel Hot Stri
Global Considerations et Elle e
A : QE:eSrgreenl Niles Central

= System reliability and performance | Reacivibitae
= Substation / Line equipment limits - gisiand 5 MeDohald Steel

Shurchill

Upgrade Relay Schemes
! l'ordstown \Epiagain
= Bus protection schemes oL
7 gt Springs :

[ V&M Star Steel

GM Lordstown

= Relay schemes that have a history of mis-operation

Problem Statement -
Evergreen Substation 138 kV Equipment and Protection o S“pscial o! - w 3

= 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.
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F:rstEneLgy® 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 ag ram req uired
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 V Relay Upgrades
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019 R
Previously Presented: Need - 01/14/2019 e g R

Substations Transmission Lines e IR T

Solution - 03/25/2019 L o oy !
+ M5k 145 kv New Castle
. . Lt 12080
Project Driver(s): 158k —
Equipment Material, Condition, Performance and Risk e 1614V
Operational Flexibility and Efficiency o )
Infrastructure Resilience B S00k

O Subsiderifed T85W
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
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.

2)'"1.' -L x oo
S Valley

N :‘A '.{:?’
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HrstEneLgy@ ATSI| Transmission Zone M-3 Process

Need Number: ATSI-2019-012 F”SCO 69 V 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:

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. 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 e T
Solution - 03/25/2019 S TP
- s Krendale

Project Driver(s): ¢ o 20k
Equipment Material, Condition, Performance and Risk fesir o o
Operational Flexibility and Efficiency e e el
Infrastructure Resilience . il Kige

Sensta MC Call

Subs ldentified 165 KV

Specific Assumption Reference(s) Markwest2

S |

. . Markwest
Global Considerations

= System reliability and performance

= Substation / Line equipment limits

Upgrade Relay Schemes

= Protection system with single point of failure

* Three Rivers Aluminum

Problem Statement
Maple Substation 69 kV Protection

Fernway

ah Epworth

= Line protection at Maple substation consists of a single relay protection scheme. A recent relay failure > oS A
during a fault at a nearby substation led to delayed fault clearing and a larger number of customers affected / oo 1 Bulk Mail Fac
than necessary. There is not backup relay schemes to reduce customer exposure to a similar single point of Eﬁgfmmf\& POTTERSS g Pine
. Aes DU OGO oy s o 7
failure. —
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F:rstEneLgy® ATSI Transmission Zone M-3 Process

Need Number: ATSI-2019-013 Map/e 69 kV Re/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:
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 d iagram req uired

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

Need Number: ATSI-2019-017
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

= Relays

= CCVTs

Problem Statement
Fowles - NASA Q16 138 kV Terminal Equipment

ATS| Transmission Zone M-3 Process
Fowles 138 kV Breaker and Substation Upgrades

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

./.
Lake Road (CPP) -
- “LLake Shore M/edc'(

Hanilton” s
P g 8 East (CPf
A 15 kv A Pofok” East(

N e s “ el
120K 120k "> Edgewater(PP)~  -Division (CPR)7 SRS East(CPP)
e 158 1 restwood - Darwin = =7 Freedom {CPP) pjrpiodicts F Ind CRRYSad i ey

10

7 B 2 T 4 5 Miles
Legend 1 a o o 0 o o0 g [

Substations Transmission Lines
BOKY 69 KV

West 41at St [CPR)=" Dlark " vas e

161 KV Dawson Dndge{CP'l_:’}_'... ; O e R vy
1::: [ O Grovewood . hmﬁfmﬁaﬁ %{:'SM Newburgh
o ':f NASAGIenn v it X am@varfie.k! Gai T AN
?ﬁsw i i Res_,e_arCh Fox st ngding N
A center S |~ Okuriong Southerly Sewags F
Hancock | N

o GMC Pama
\[:ASA Glenn Research Gentle ® ) Ford Brookpark Ess_ex_ et \ e
ry-stal O;l::.:f‘l.&‘d | Clveland HopkinaAirpod |ssler >

ognter - Faton - Ford TP

Shawile DKDL_1BK DL GRS
Griffin- -~ Pleasant Valley

Impeirial”

Fowles
Erie : facin 250K
Columbia Emily TP Emily. me'galmie / .Hickory ‘

G.E Strongsville - pynbar

Harper

Brunswick < Eraaaiot
Stoney
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= 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.
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F:rstEneLgy® 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 diagram required.

= Fowles-NASA Q16 138 kV Line (Fowles-Dunkirk Tap) . e .
= Before Proposed Solution: 153 MVA SN / 199 MVA SE A” Work IS Wlth N the su bStat|On

= 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
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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: ATS1-2019-020 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 R ittt T
Solution —03/25/2019 . 69 v -

. Tsky Jale

Project Driver(s): i o Promuy w“a: s

Equipment Material, Condition, Performance and Risk S o1 Northeast Canton
- 20k Wast Canton

Specific Assumption Reference(s) - w5k R0,

Global Factors R | BRRRE

* At or beyond expected service life or obsolete Moo AV NI, Republic

= Show a high level of criticality to system performance and operations ICloverdale : GARZB::rh-a:iig;ﬁ?si}*é.;Lg:n?:ieéemral

= Impact customer outage frequency and/or duration Cloverdals ® B 5 Wamer;s\-‘\

Aoblé Crank \_ET Schepler Switch :

Upgrade Relay Schemes Harmon 77" ﬁmka;ﬂi:h"ma

= Relay schemes that have a history of mis-operation i :

= Obsolete and difficult to repair communication equipment (DTT, Blocking, etc.) \ A

= Communication technology upgrades

= Bus protection schemes

\,\__
North Strasburgh '
Problem Statement Bolivar
. Strashurg
Cloverdale 69 kV Substation Assessment

The electromechanical relays and communication equipment at the 69 kV Cloverdale substation have been N _—
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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HrstEneLgy@ 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) All 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: ATSI-2019-021
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

= 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 d iagram req Uired _
Transmission Line Ratings: A” WOf'k IS W|th IN the Su bStatIOH

= 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

Need Number:
Process Stage:
Previously Presented:

ATSI-2019-022

Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019
Need - 01/14/2019 o
Solution —03/25/2019 i

TRV
120 KV

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

230 kY
MO KV

Specific Assumption Reference(s) S
Global Factors

= Level of criticality to system performance and operations
= Equipment installation times (long lead and/or extended)
= Environmental considerations

= Expected service life (at or beyond) or obsolescence

Substation Condition Rebuild / Replacement
= 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.

I "
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HrstEneLgy@ 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
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FirstEnergy ATSI Transmission Zone M-3

Need Number: ATSI-2019-023 P ro CeSS

Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019 NeW CaSt/e 138 kV and 69 kV Bl‘eakeI’S
Previously Presented: Need - 01/14/2019 | ~

Solution — 03/25/2019 Soprsssere !

Vit

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

Specific Assumption Reference(s)
Global Factors
®* Increasing negative trend in maintenance findings and/or costs

) Elwggy-lality Steel

al Facilities” P_-I.E_I}_.UD
7 o /ﬁ
fedar Street

» Limited availability of spare parts, software obsolescence and/or compatibility, or vendor technical

°I'Iiclml un Energy Center
support i i
o= Ca Castl
» Expected service life (at or beyond) or obsolescence = New Castle_ O i
Substation Condition Rebuild / Replacement A |
= Circuit breakers and other fault interrupting devices T
= Switches . BOKY 89KV
¢ MR 115 kY
= Risers and connections T 120 KV AT
138 kY e Hoytdale by i
Problem Statement B Em Koppel'Steel
New Castle 138 kV and 69 kV Substation Assessment e g
" One (1) 138 kV OCB breaker (B166) and five (5) 69 kV OCB breakers (B32, B86, B90, B96 and B106) at TESKY A0k

Subs Identified TBS KV 01 2 4 § Miles
y o el i e s Ly !
i A Copyrigare 20k Ear,

New Castle are showing end of life characteristics; including deteriorated bushings, mechanism,
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.
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F:rstEneLgy® 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: ATSI-2019-024
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 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).

SRRTEP Committee Western — FirstEnergy Local Plan

ATSI Transmission Zone M-3 Process

Submission of Supplemental Project for Inclusion in the Local Plan — 10/11/2019
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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: 1963
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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 e
Solution — 03/25/2019 Substations Transmission Lines ; — — H“"*-m,h ]
+ IRV B Ky S 5

] ! "’? i lﬁ‘a‘vig-Eesse
Project Driver(s): \\i iz Y
Equipment Material, Condition, Performance and Risk v o e A

oussaint ‘\\

Specific Assumption Reference(s) N
Global Factors supporting Line Rebuild e ot e
= Negative impact on equipment health and/or system reliability - ol A R

= Age/condition of wood pole structures and line hardware

Ottowa
Brush Wellman
\q/ = owa o
Brush Wellman o

Elmere Municigle 7l

A T S I

= |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 S

Kelsay Hayes
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 Fremonts Energy Canter

Fremont
greater than 60 years. : 5% t
® Maintenance and repairs are trending upward in frequency and severity. West mem;:‘-.\ &

= Four Air Break switches are obsolete and no longer supported for parts. \J
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 ATS| 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 MacLean
. Brush
Proposed Solution: Wellman
Brush Wellman-Ottawa 69 kV Line

= Rebuild the Brush Wellman-Ottawa 69 kV line (approximately 7.3 miles) Wy
= Replace four line switches; A-7240, A-7228, A-7235 and A-7235 N.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:rstEneLgy® ATSI Transmission Zone M-3 Process

Need Number: ATS-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 a p 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/ 153 177 /177 Relay, Substation Conductor / Drops, Disconnect Switches
028 Bayshore-GM Powertrain 138 kV Line 278 /342 278 /343 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 Rela.y, CT, Circui’f 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 43 /43 256 / 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

. . 308/ 376 tuner, and wave trap.
026 Allen Junction-Vulcan 138 kV Line (Vulcan-Toledo U Tap) Allen Junction: replace 138 kV breaker B-13377, disconnect switches, relay panel, CCVTs, $0.9M 11/01/2019

line tuner, and wave trap

. 177 /177 Avery: Replace Avery 138 / 69 kV transformer relaying, substation conductor and
027 Avery 138 / 69 kV Substation 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 s ki : : ;
030 Blue Jacket-Kirby 138 kV Line (Blue Jacket Upgrade) Kirby: Replace Blue Jacket - Kirby 138kV Line relaying, CCVT, Line 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 12/172021

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, $1.1M 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
Greenfigld: 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

037 Hanna-West Ravenna #1 138 kV Line 324/ 395 switches $0.7 M 4/1/2020

West Ravenna: Replace Hanna-West Ravenna 138 kV Line Relaying, disconnect switches,
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, $1.1M 12/31/2019

AB-switch, CCVTs, Wavetrap, line tuner

1560 / 1900

039 Hyatt-Tangy 345 kV Line (Hyatt Upgrade)

Tangy: Replace Hyatt-Tangy 345 kV Line relaying, upgrade substation conductor $0.2 M 6/1/2020

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,
041 Ivanhoe-Packard 138 kV Line 200 / 242 ST TR, TN U, (el S s et eorelis e $1.5M 12/1/2021

Packard: Replace lvanhoe-Packard 138 kV line relaying, breaker B-10, Air break Switch,
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 isv?tgrgszggsﬁc;e 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 Dlag rams Reqwred

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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F:rstEnegy®

Need Number:
Process Stage:
Previously Presented:

Project Driver(s):
Customer Service — Emergent

Specific Assumption Reference(s)

Facilities” document and “Transmission Planning Criteria” document.

Problem Statement

Bingham — Galion 69 kV Line.

ATSI Transmission Zone M-3 Process
Bingham-Galion New Customer Service

ATSI-2019-052 . s B i s T——" &
Submission of Supplemental Project for Inclusion in the Local Plan — 12/06/2019 ;3 i ik Y
Need - 02/20/2019 f-? ﬁy
H § ~Towngly on
Solution —04/23/2019 B j:ﬂﬂ“»@_attxﬁ é{..ﬁin (
@i o &
e BloomSeld
W ashington Twp
Mar tel Top /
“.\»*“ New Customer I
et Connection
New customer connection request evaluated per FirstEnergy’s “Requirements for Transmission Connected
New Customer Connection - A customer requested 69 kV service for a load of approximately 1.3 MVA near the
Congresee Twp
—_-—_-_'-‘-—-
=, f
ﬁ mm:.m i
-\:'; Gilead Twp
&
5‘:"?- Franklin Twp

SRRTEP Committee Western — FirstEnergy Local Plan

92




FirstEnergy ATSI Transmission Zone M-3 Process
—=" Bingham-Galion New Customer Service

Need Number: ATSI-2019-052
Process Stage: Submission of Supplemental Project for Inclusion in the Local Plan — 12/06/2019 Bingham
Previously Presented: Need - 02/20/2019
Solution —04/23/2019
Substation
Potential Solution:
= Tap the Bingham — Galion 69 kV Line and extend a 69 kV Line (approximately 0.1 miles) to the proposed
customer site. Galion
= |nstall in-line sectionalizing switches at the tap location.
= Replace four (4) transmission structures for the new tap connection. selEll
* Estimated Project Cost: $1.3M 900 kV —
345 kV ——
Alternatives Considered: 138 kv
= A distribution system service connection was considered but capacity was not available for this load. kv S
345 kV ——
Projected In-Service: 3/21/2019 QNS <
ew I

Status: In-Service
Supplemental Project ID: s2078
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FirstEnergy

ATSI-2019-053

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

Need - 03/25/2019
Solution —05/20/2019

Need Number:
Process Stage:

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
Network Radial Lines

= Load at risk and/or customers affected

= Proximity to other networked facilities

Problem Statement

Chamberlin-Treat 69 kV Line (Radial)

® The Chamberlin-Treat 69 kV line (approximately 13.4 miles) is a radial line.

= Customers and load at risk: Approximately 8,802 customers and 37 MWs of load.

» Limited operational flexibility to maintain service under transmission maintenance and
restoration efforts.

= The Chamberlin-Treat 69 kV line has experienced four outages in the past five years.
SRRTEP Committee Western — FirstEnergy Local Plan
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F:rstEnegy®

Need Number:
Process Stage:

ATSI-2019-053

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

Need - 03/25/2019
Solution —05/20/2019

Previously Presented:

Potential Solution:

Build approximately five (5) miles of 69 kV line from Treat to Cantex to create
the Aurora-Chamberlin #2 69 kV line. Operate the existing Aurora-Chamberlin

69 kV line radial out of Chamberlin. Serve Mantua 69 kV substation from Chamberlin

ATSI Transmission Zone M-3 Process
Chamberlin-Treat 69 kV Network Radial Line

Existing Chamberlin-Treat
69 kV Radial Line

g Treat

—Eg Cantex

Aurora
Garrettsville. Add SCADA control switches at Treat and Cantex tap. Add an . \ . To
auto-sectionalizing scheme at Geauga substation. M‘, New ML Garrettsville
New N.O Py
Estimated Project Cost $11M o N.O Mantua
Verizon
To Twinsburg
Alternatives Considered: To Case
Build approximately 8.5 miles 69 kV line from Treat to Mantua and add a To Macedonia
138/69 kV source at Mantua by building approximately 10 miles of 138 kV line. Legend
Estimated Alternative Cost $33M 500 kV —
345 kV ——
) . Shalersville 138 kV
Projected In-Service: 8/14/2020
Status: Conceptual ‘ 245 KV
Supplemental Project ID: s2079 23 kv ——
New —
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FirstEnergy

ATSI-2019-055

Submission of Supplemental Project for
Inclusion in the Local Plan —12/06/2019
Need - 05/20/2019

Solution —07/24/2019

Need Number:
Process Stage:

Previously Presented:

Supplemental Project Driver(s):
Customer Service

Specific Assumption Reference(s)
New customer connection request evaluated per FirstEnergy’s “Requirements for
Transmission Connected Facilities” document and “Transmission Planning Criteria”

document.

Problem Statement
New Customer Connection - A customer requested a 138 kV transmission service for a

138/12.47 kV substation with approximately 17.5 MVA of load be connected to the
Cloverdale-Torrey 138 kV line approximately 2.3 miles from Cloverdale 138 kV

substation.

Requested In-Service Date: 06/01/2020

ATSI Transmission Zone M-3 Process
New 138 kV Service Connection - Solution
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F:rstEnegy®

Need Number: ATSI-2019-055

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

Previously Presented: Need - 05/20/2019

Solution—07/24/2019

Proposed Solution:

= Tap the Cloverdale-Torrey 138 kV line approximately 2.3 miles from Cloverdale (FE)
substation and build a 138 kV line, approximately 0.2 miles, to the proposed customer
substation

= |nstall two (2) 138 kV in-line switches with SCADA control on either side of the new tap
connection

= |nstall one (1) 138 kV in-line switch on the line extension towards the customer substation
Estimated Project Cost: $ 0.8M

Alternatives Considered:
= None (obligation to serve)

Projected In-Service: 06/01/2020
Project Status: Conceptual
Model: 2018 Series 2023 Summer RTEP 50/50

Supplemental Project ID: s2055

SRRTEP Committee Western — FirstEnergy Local Plan
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FirstEnergy

Need Number: ATSI-2019-056

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

Previously Presented:  Need - 05/20/2019
Solution —07/24/2019

Supplemental Project Driver(s):
Customer Service

Specific Assumption Reference(s)

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

Problem Statement

New Customer Connection - A customer requested 69 kV transmission service for a
69/12.47 kV substation with approximately 13 MVA of load be connected to the Abbe-
Medina 69 kV line approximately 10.9 miles from Medina 69 kV substation.

Requested In-Service Date: 12/31/2020

SRRTEP Committee Western — FirstEnergy Local Plan
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F:rstEnegy®

Need Number: ATSI-2019-056

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

Previously Presented: Need - 05/20/2019

Solution—07/24/2019

Proposed Solution:

= Tap the Abbe-Medina 69 kV line approximately 10.9 miles from Medina substation and build
one 69 kV span to the proposed customer substation

= |nstall two (2) 69 kV in-line switches with SCADA control on either side of the new tap
connection

= Remove switch A-259 from structure # 24 at Marks road south of the proposed customer
substation

Estimated Project Cost: $ 1.4M

Alternatives Considered:
= None (obligation to serve)

Projected In-Service: 12/31/2020
Project Status: Conceptual
Model: 2018 Series 2023 Summer RTEP 50/50

Supplemental Project ID: s2056

SRRTEP Committee Western — FirstEnergy Local Plan
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New 69 kV Service Connection - Solution
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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
12/6/2019 — V4 — Local Plan updated to include: s2055;52056;52078;52079

SRRTEP — Western ATSI Local Plan
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