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Need Number: ATSI-2018-001

Process Stage: Solution Meeting

Need Presented: 9/28/2018
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= Oil condition is degraded

= Leaks — Not cost effective to repair
= Severe loading history

= Cooler condition is degraded
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Need Number: ATSI-2018-001

Proposed 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

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

Estimated Project Cost: $5.8M
Projected IS Date: 12/31/2019
Status: Engineering
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Need Number: ATSI-2018-002
Process Stage: Solution Meeting
Need Presented: 9/28/2018

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

Specific Assumption Reference(s)
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
= Oil 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)
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Need Number: ATSI-2018-002

Proposed Solution:
Fox 345/138 kV #5 Transformer Replacement

= 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.

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

Estimated Project Cost: $6.3 M
Projected IS Date: 12/31/2019
Status: Engineering
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Need Number: ATSI-2018-003 '
Process Stage: Solution Meeting
Need Presented: 9/28/2018

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

Specific Assumption Reference(s)

Substation Condition Rebuild / Replacement

= Power Transformers and Load Tap Changers (LTC)
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Problem Statement
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= New breaker will offer improved transformer protection
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Need Number: ATSI-2018-003

Proposed Solution:

New Castle #7 138/69 kV Transformer Replacement

= Replace existing New Castle #7 138/69/4.2 kV transformer (125 MVA) with new
138/69 kV transformer (134 MVA).

= Replace existing 69 kV breaker (B32).

= |nstall new 69/4.2 kV transformer (15 MVA) and a 69 kV circuit breaker in existing 69
kV transformer position for generation station service.

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

Estimated Project Cost: $3.9M
Projected IS Date: 12/31/2020
Status: Conceptual
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Need Number: ATSI-2018-004
Solution Meeting

9/28/2018

Process Stage:
Need Presented:

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

Specific Assumption Reference(s)
Substation Condition Rebuild / Replacement

= Power Transformers and Load Tap Changers (LTC)

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

= Oil Pump issues and maintenance
® Increased failure probability
= Aging/deteriorating bushings

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

® Increased failure probability

= Aging/deteriorating bushings

PJM SRRTEP — Western 10/26/2018
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Need Number: ATSI-2018-004

Proposed Solution:

Beaver #1 and Beaver #2 345/138 kV Transformer Replacement

= Replace existing Beaver #1 345/138/13.2 kV transformer (350 MVA) with new
345/138 kV transformer (448 MVA)

= Replace existing Beaver #2 345/138/13.2 kV transformer (350 MVA) with new
345/138 kV transformer (448 MVA)

= |nstall new 138/13.2 kV transformer (14MVA) and breaker for power to station
service at Beaver

= |nstall new 138/13.2 kV transformer (14MVA) and breaker for power to station
service at West Lorain Generation

Beaver Substation — Terminal equipment to be replaced include:
= Replace disconnect switches, VT's, CCVT’s, and associated relaying.

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

Estimated Project Cost: $12.7M
Projected IS Date: 12/31/2021
Status: Conceptual
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é/ ATSI Transmission Zone

Need Number: ATSI-2018-005
i ; PPy UNISionjer ey S e
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Specific Assumption Reference(s) BRI oiet s
Substation Condition Rebuild / Replacement %
= Circuit Breaker and Other Fault Interrupting Devices . Gnﬁ

= Disconnect Switches

Faber- <«

= Line Arresters i

Substations Transmission Lines

= Electromechanical and Solid-state Protective Relaying
= Potential Transformers (PTs), Coupling Capacitor Voltage Transformers (CCVTs)

T 69 KV 69 KV
Mo kY 15 kv
L 120 kv

Problem Statement °
& 138 kV 138 kY
@

Northfield 138 kV Bus 2 and Bus 4
161 kY

= Deteriorated bushings and insulators, increased failure risks =8 a0 sy
. 345 kv =

= Reliability issues, EM relaying mis-operations 5 M5 kY
765 kY 500 kv
Subs |dentified 765 kV

161 kv

Juniper 138 kV Bus 1

= Deteriorated bushings and insulators, increased failure risks

= Reliability issues, EM relaying mis-operations
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é/ ATSI Transmission Zone

Need Number: ATSI-2018-005

Proposed Solution:
Northfield and Juniper 138 kV Bus Upgrades

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

= Replace bus relaying, disconnect switches, VT’s, CCVT’s, breakers (B18, B20, B21), and Not Appllcable
arresters, for Northfield 138 kV Bus 2 and Bus 4.

JUNIPER 138 kV Substation — Terminal equipment to be replaced include: SU bStathn u pg rades on Iy

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

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

Estimated Project Cost: $2.1M
Projected IS Date: 3/15/2020
Status: Engineering
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Need Number: ATSI-2018-006
Process Stage: Solution Meeting
Need Presented: 9/28/2018

Project Driver(s):
Operational Flexibility and Efficiency

Specific Assumption Reference(s)
Add / Expand Bus Configuration

= Substation buses that adversely impact system performance

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

Reconductor / Rebuild Transmission Lines
= Mitigation of PJM issued PCLLRWSs or post contingency switching limitations.

Problem Statement

Frisco-Maple # 1 and #2 69 kV line Terminal Equipment

= Mitigate PJM issued PCLLRWSs / Pre-contingency switching orders, eight times, for
thermal concerns on the 69 kV system under contingency conditions.

— Loss of the New Castle-Hoytdale #1 and New Castle-Hoytdale #2 138 kV lines.

— Results in potential thermal loading greater than 100% on the Frisco-Maple #1 69 kV
line or potential thermal loading on the Frisco-Maple #2 69 kV line depending on

system conditions.

PJM SRRTEP — Western 10/26/2018
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é/ ATSI Transmission Zone

Need Number: ATSI-2018-006

Proposed Solution:
Frisco-Maple #1 and #2 69 kV Line Upgrades Shenango

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

| I | |
= Upgrade 336.4 ACSR substation conductor Hoytdale : : : ‘ : Frisco
= Replace disconnect switches e L |
New Castle
MAPLE Substation Bruce
. . Mansfield
* Install new relay panels on B118 breaker and line exit. o _
= Upgrade 336.4 ACSR substation conductor at Maple T T | I I
= Replace disconnect switches I ‘ | : :
= Replace Breaker B118 (due to age and condition) :_ _____ : L _ _ |
Cranberry Maple

= 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 Legend
= 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 500 kv —_—

345 kV ——
Alternatives Considered: 138 kv
Reconductor Frisco-Maple #1 and #2 69 kV Lines 69 kv ——

34.5 kv —
Estimated Project Cost: S1.3M 23 kV ——
Projected IS Date: 12/31/2019 New —
Status: Engineering
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é/ ATSI Transmission Zone

Need Number: ATSI-2018-007
Process Stage: Solution Meeting
Need Presented: 9/28/2018

Project Driver(s):

Operational Flexibility and Efficiency R
“. Kigo®
MC Calmont
- . Seneca .
Specific Assumption Reference(s) o
. . Markwest 2

Add / Expand Bus Configuration ! | Markwest

= Substation buses that adversely impact system performance Zeliendple TAR MD___\

» Reduce amount of exposed potential local load loss during contingency conditions. aplE Zelienople

TAP

Problem Statement
Substations Transmission Lines

Zelienople 69 kV Area Load At Risk - Bk 69 kv
= Qutage of the Zelienople circuit results in loss of 16.6 MW and 3,762 customers S 15 kY :
= Radial line exposure is 1.2 miles : = O 5/ Three Rivers Aluminum
= Line has experienced 2 sustained outages in the past 5 years ®

138 kY
161 KV :

161 kv Fernway
230 kV

23 ; Yo

A5 kY =0 . &ees | Epworth
500 KV 345 kY ; 3 4 AL .

765 kv 500 KV ekt % " Bulk Mail Fac
Subs Identified 765 kv \R0EE ST 7 Mies

Copyright:® 2014 Esri

PJM SRRTEP — Western 10/26/2018 PIM©2018




B/

Need Number: ATSI-2018-007

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

= |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.

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

Frisco

ATSI Transmission Zone

—

N.C.

—§§ 69/4.16 kV
—3% 69/4.16 kV

Pine

—3% 69/12.47 kV

Zelienople

Estimated Project Cost: $0.6M
Projected IS Date: 12/31/2019

Legend

Status: Engineering
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é/ ATSI Transmission Zone

Need Number: ATSI-2018-008
Process Stage: Solution Meeting
Need Presented: 9/28/2018

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

Specific Assumption Reference(s)

Add / Expand Bus Configuration ﬁLMK-PHiiadélphia
= Substation buses that adversely impact system performance A M'Iasuryji .L@w,s I
= Reduce amount of exposed potential local load loss during contingency conditions. msshgld' § >3

A . 5 A%

Substation Condition Rebuild / Replacement S ot e L Ef o Eineir Casiings
= Power Transformers and Load Tap Changers (LTC) - s AS kY
= Circuit Breaker and Other Fault Interrupting Devices = 20K/ thissod

@ 161 kV AR .

161 kY
. . . - 230 kV b

Line Condition Rebuild / Replacement - uskv Zow

= 500 kv 345 kY
Assessment of existing transmission lines for equipment characteristics that are at, or e 500 kv : _ . 5
beyond their existing service life, or contain components that are obsolete. Subs Identified 65 KV 0 1% 25 | 5 Hies g gton

fnl_“_::‘ 1 1 I1 1 i 1

| Copyright® 2014 Esii

CONTINUED NEXT SLIDE...
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é/ ATSI Transmission Zone

Need Number: ATSI-2018-008 (Continued)
Process Stage: Solution Meeting
Need Presented: 9/28/2018

CONTINUED FROM PREVIOUS SLIDE...

Problem Statement
NLMK 69 kV Load At Risk
= Reduce the amount of local load loss under contingency conditions.

— Loss of Crossland-NLMK 138 kV line
— Results in loss of approximately 58 MWs of load.

NLMK-Philadelphia

Or A I'l.al'la*e.urg,!ji @Iﬂ#ﬁigs I
russhmdl i s Satls
- Masury_69 kv bu§ fault T ! § 2
— Results in potential local voltage collapse of the Masury 69 kV area 5 £
Lege {315
Substations Transmission Lines Ell md,_Engineer Castings

- 69 kV 63 KV

= Equipment Material Condition, Performance and Risk

HokY 115 KV
— NLMK 69 kV system cable trenches are deteriorated and in need of replacement ® 120k POk oTotele’
— 69 kV breakers in need of replacement (bus-tie breaker has already failed) : i 138KV RRXS
— NLMK 138/69 kV transformer # 6 and # 12 are aged (> 50 years) and not standard . 2ok T
design. 5 20KV
. E00KV 345 kY
— Transformer #6 has elevated gas levels. 765 kv 500 kY
. . . N N N . : . 4 | e
— Existing 69 kV transmission line conductor around NLMK is corroded and deteriorated Subs Identified 765 kv 6 13 25 |5 Nies bl rgton

fnl_“_::‘ 1 1 I1 1 i 1

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

| ; Copyright® 2014 Esii
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é/ ATSI Transmission Zone

Need Number: ATSI-2018-008 (Continued)

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 r—-————-—-—"—-—-—-—-—-—-==
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

Shanango -_———

——— ——t

XFMR #12 ucou  woww XFMR#6 |
138/69 kV 138/69 kV |
|

1

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

I 1
I |
— Sharon-NLMK 69 kV Line: 57 MVA SN / 73 MVA SE \JN JN ! ) : “LJ \JN Legend

Install revenue metering 345 kv

Add a 138 kV breaker at Crossland for the Crossland-NLMK 138 kV Line 138 kv
69 kV

Upgrade 69 kV relays at Masury and Sharon substations

23 kV

I
I
34.5 kV ———
I
I

New
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é/ ATSI Transmission Zone

Need Number: ATSI-2018-008 (Continued)

Shanango -_———

Alternatives Considered:

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

——— ——t

XFMR #12 ucou  woww XFMR#6 |
138/69 kV 138/69 kV |

Estimated Project Cost: $30.0M |

Projected IS Date: 12/31/2021
Status: Conceptual

1
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Need Number: ATSI-2018-009
Solution Meeting

9/28/2018

Process Stage:
Need Present:

Project Driver(s):
Operational Flexibility and Efficiency

Specific Assumption Reference(s)
Add / Expand Bus Configuration

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

Build New Transmission Line
= |[mprove system reliability under contingency conditions.
= Reduce the amount of potential local load loss during contingency conditions.

CONTINUED NEXT SLIDE...
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é/ ATSI Transmission Zone

Need Number: ATSI-2018-009 (Continued)
Process Stage: Solution Meeting
Need Presented: 9/28/2018 @
Avon:Lake.
Avon Laks ® B Z
o i AAdmiral %% Edgewater (CPP)— " Fieedom (CPR) -+
P tor Crestwood Darwin Dodge (CPP) -
CONTINUED FROM PREVIOUS SLIDE... o res KL B S
¥4 Dawson I8
- 558 Clinton Ridg
e Riv&ﬁm rain Bentley o i %LO:EV:M Graham -

g Repuine Farlestof

Natio gﬁ' Bronze ' Plain Dedler Brooklyn  pox

GMC Parma  “Furlong=——

Problem Statement

Nirify
Ot sied

Avon-Fowles 138 kV Q1 and Q3 Line Load at Risk LakeA NASA Glenn Research Center
. . . . M\ hnson Ford Brookpark \, - Fesex
= Reduce the amount of local load loss at risk :fmd mitigate r.u?n—plannmg criteria voltage - wr __Dell K rtes o o 0o R
concerns on the > 100 kV system under contingency conditions. DK DINT. R O
— Loss of Avon-Fowles Q1 138KV line (“B_LINE1_NR_006") and path-end outage of the . | DKIDET Elden
Avon-Fowles Q3 138 line. Legens Cliford .
. . . Substations Transmission Lines Dunkirk Faber
— Results in the potential loss of approximately 60 MWs and 14,000 customers. . 6akV 89 kv o Fowles :
P p—
— Results in the potential low voltage (0.91 p.u.) at Dawson 138kV Substation i TSk Fowles
. 120 KV 1
SR 138 kv 75 Kt
Or 161 kv : _ X 19,59,
230 kv Im < Els Emily Gala;
345 kW ZLIE | _
— Common tower outage Avon-Fowles Q1 138kV line and the Avon-Fowles Q3 138 line - S0k U5 KV E- Strongsville -, pynbar
“« ” 765 kV 500 kV
(“C5-TWL-NR0O5”). Subs Identified 765 KV o 17 35 =

— Results in the consequential load loss of approximately 237 MWs and 68,200 BdnsuthCopyright:© 2014 Esri

customers.
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é/ ATSI Transmission Zone

Need Number: ATSI-2018-009 (Continued)

) r—————- | Clinton
Proposed Solution: | I
Avon-Clinton Install 138kV Double Circuit Corridor AAVOI’_‘ y | ‘ I Grovewood
von La
= Construct double circuit lines (~ 12 miles) from Dawson to Clinton with 795 ACSR Substatior? l o
conductor; utilize existing lines that are build for future 138kV expansion for part of the : ‘ : 1
new double circuit. New conductor rating is 278 MVA SN / 339 MVA SE — i = - |
= Expand Dawson substation to a 6-breaker ring bus. New-
. It u ‘ Substation
— Avon-Dawson #1 and Avon-Dawson #2 138 kV Lines Near Clinton
— Dawson-New Clinton Substation # 1 and Dawson-New Clinton Substation #2 138kV lines. Dawson
— Connect 2 —-138/ 36 kV load transformers
= Build a new substation near Clinton substation to convert Clinton to a breaker and half bus
scheme, and incorporate the new Avon-Clinton 138 kV lines into the scheme. The breaker
and half scheme will have 4 strings (12 breakers total).
= Create two new line exits at Avon to incorporate the new Clinton lines.
= Rearrange Grovewood taps to eliminate common tower contingency issues by tapping one
transformer to the new Avon-Clinton 138 kV line. o
egen
. . Fowles 500 kV ———
Alternatives Considered: Y
* Create two new line exits at Avon for dedicated 138kV radial lines to feed Dawson. Emily a0 kv
Estimated Project Cost: $57.1M 245 KV
Projected IS Date: 12/31/2022 o
Status: Conceptual New
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Need Number: ATSI-2018-010
Solution Meeting

9/28/2018

Process Stage:
Need Presented:

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

Specific Assumption Reference(s)
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

= |dentified obsolete and deteriorated equipment.

— 60-68 year old construction; poor inspection results, 89 % rejection rate.
— Approximately 2 repair records over the past 5 years.

ATSI Transmission Zone

EFTVTIE b
L bt fieil '

GM Powertrain

Steriing Pipe Fort ingustryy,

Smuckers P -
Jackman ;9——— A ™\ N I
Ld Jebp1ib2 Stickn 5, s s AN
0 0% % ~Bay Shore—-— . 7 .
Westgde 1oL o Hospithl. N == e
Bellvue SR
\'\
\-\
Decant

Legend

Substations Transmission Lines ings lMaC| ean

. 69 KV 69 KV | e
N5 kv 15 kv

120 kW

138 kv

161 KW

230 kV

345 kv

500 KV 345 kv

120 kV
138 kY
161 kY
230 kY

765 kv 500 kV
Subs |dentified 765 KV - 5 Mies

Copyright:® 2014 Esri

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

PJM SRRTEP — Western 10/26/2018
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é/ ATSI Transmission Zone

Need Number: ATSI-2018-010

Proposed Solution: ulu
Ironville — Citgo 69 kV Line Rebuild §£—"r— m
= Rebuild/reconductor existing radial Ironville — Citgo 69 kV Line with 477 ACSR and Citgo

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

‘ muk‘

Alternatives Considered: Ironville mmn Locust

= Maintain existing condition and elevated risk of failure o
Legend
500 kV ———
Estimated Project Cost: $4.2M 345KV | —
Projected IS Date: 12/31/2020 16398:\:/
Status: Engineering ——
34.5 kV —
23 kV ——
New ———

PJM SRRTEP — Western 10/26/2018 PIM©2018




é/ ATSI Transmission Zone

Need Number: ATSI-2018-011 {/ p— e S

Process Stage: Solution Meeting ‘/fgafs JAl :f '

- Dell . Cleveland Hopkins Airport Essex
sl Ol is X Center ; X
Bk DK DL To” - .-, o<Eaton Eord P
DELDLAT e

. Cleveisnd
Ci'rfford Dii krk e L MR, Kook X
Need Presented: 9/28/2018 - Dunkirk”_Eiden ESbr
- Fowles s
. . Ene . . North
Project Driver(s): oo : o
Equipment Material Condition, Performance and Risk Galaxe
Specific Assumption Reference(s) (—/
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. Legend
. . . . . . Substations Transmission Lines 3 . D!
= Demonstrate an increasing trend in maintenance findings and/or costs . mR Ll Granger
115 kv 115 kY : W
20 kY 120 kv 0
Problem Statement 11 :: 128 kv
61K :
Abbe-Medina 69 kV Condition Assessment (Approx. 30 miles) 20k o
L 345 kY =
= |dentified obsolete and deteriorated equipment. . S0k M5 kY

765 kv 500 kv
Subs Identiied T65 Ky

— 62 year old construction; poor inspection results.

— Negative outage history over past 5 years. Copyrightt© 2014 Esri
— Approximately 17 repair records over the past 5 years; increasing trend .
= Multiple transmission delivery points (8) impacted.

= Need to upgrade to current standards

PJM SRRTEP — Western 10/26/2018 PIM©2018




é/ ATSI Transmission Zone

Need Number: ATSI-2018-011

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

§ Columbia

Abbe 69 kV Substation — Terminal equipment to be replaced includes:
= Substation conductor and disconnect switch
Columbia 69 kV Substation — Terminal equipment to be replaced includes: |
= Substation conductor and disconnect switches |
Medina 69 kV Substation — Terminal equipment to be replaced includes: |
I
I

Medina-Industries 69 kV Line

= Substation conductor and breaker B1 bypass and disconnect switch

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

= New line rating: 100 MVA SN /121 MVA SE -E——————— I Medina
= Rebuild/reconductor approximately 1 mile existing Medina Industries 69 kV line using 477 ACSR; shared structure with Legend
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. 245 kY
) ] 138 kV
Alternatives Considered: oy
= Maintain existing condition and elevated risk of failure
34.5 kV —
Estimated Project Cost: $20.9 M 23 kv
Projected IS Date: 12/31/2019 New

Status: Engineering

PJM SRRTEP — Western 10/26/2018 PIM©2018
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Need Number: ATSI-2018-012
Process Stage: Solution Meeting
Need Presented: 9/28/2018

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

ATSI Transmission Zone

LM Brighton

Wedngfon

NorthMedimpes ™

Specific Assumption Reference(s) b‘D T
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. Harville
= Aged or deteriorated wood pole transmission line structures. (]
= Negatively impact customer outage frequency and/or durations. e Steuben
= Demonstrate an increasing trend in maintenance findings and/or costs e
Substations Transmission Lines
. 69 kV B9 kY
Problem Statement < MEK 15 kY
. . g . 120k 120 kY
Wellington-Hanville-Steuben 69 kV Condition Assessment (Approx. 33 mile 138 kv e
= |dentified obsolete and deteriorated equipment. s 161 kv
— 50 to 56 year old construction; poor inspection results. sl AW =0
« 500KV 345 kv
— Negative outage history over past 5 years; 785 KV 500 KV

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

— Approximately 13 repair records over the past 5 years; increasing trend.
= Multiple transmission delivery points (5) impacted.
= Need to upgrade to current standards

PJM SRRTEP — Western 10/26/2018

A T S _‘
Wellington (g /¥elington we
LM Troy Sevile ¢

25 5 10 Wiles

Copyright:© 2014 Esn

Note: Added general location of the Wellington-Hanville Line to PJM map
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é/ ATSI Transmission Zone

Need Number: ATSI-2018-012

Proposed Solution: _
. . . Carriage
Hanville-Wellington-Stueben 69 kV Line
= 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

= Existing line rating: 33 MVA SN / 33 MVA SE wlv . .
[aaaa}

= New line rating: 100 MVA SN /121 MVA SE Steuben  Hanville Wellington
Alternatives Considered: p—
= Maintain existing condition and elevated risk of failure

500 kV ——

345 kV ——

138 kV
Estimated Project Cost: $27.8 M oo —
Projected IS Date: 12/31/2021 Y
Status: Engineering ——

New ——

PJM SRRTEP — Western 10/26/2018 PIM©2018
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Need Number: ATSI-2018-013
Solution Meeting

9/28/2018

Process Stage:
Need Presented:

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

Specific Assumption Reference(s)

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

Ravenna-West Ravenna #1 69 kV Condition Assessment (Approx. 4 miles)
= |dentified obsolete and deteriorated equipment.

— 50 year old construction; poor inspection results, 94 % rejection rate.

— Negative outage history over past 5 years;

— Approximately 21 repair records over the past 5 years; increasing trend.
= Need to upgrade to current standards

PJM SRRTEP — Western 10/26/2018

ATSI Transmission Zone

Garreffai

Ira

Cuyahoga Falls

J‘_:_':_\Babb % =) a\_“/—}

Legend
Substations Transmission Lines
6O kv 69 kV
M5 kY 15KV
120 kv 120 KV
Loty 138 kv

161 kv
161 kY
230 kY

345 Ky B0 kY :
500 kV ARy : _ '
785 KV 500 kv —
Subs Identified 765 kv |
. . \

Note: Added general location of the Ravenna-West Ravenna line to PIJM map

C :;:"' it © 2014/Esh
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Need Number: ATSI-2018-013

Proposed Solution:
Ravenna-West Ravenna #1 69 kV Line

= Rehab existing ~4.1 miles of the Ravenna-West Ravenna #1 69 kV Line
(Existing 605 ACSR conductor not changing)

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

= Disconnect switches and transfer switches (due to condition)

= Existing line rating: 82 MVA SN / 103 MVA SE
= New line rating: 100 MVA SN /121 MVA SE

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

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

PJM SRRTEP — Western 10/26/2018

Ravenna

West
Ravenna

ATSI Transmission Zone

Campbellsport

500 kv

345 kv

138 kV

69 kV

34.5 kv

23 kv

New
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é/ ATSI Transmission Zone

Need Number: ATSI-2018-014

. . Galion
Process Stage: Solution Meeting
Need Presented: 9/28/2018 j

Hamilton
ioh Ethanol US Yachiyo

Roberts Dual Rail
TV Defasco tiatiar

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

- . Nu Core Steel
Specific Assumption Reference(s) GF”\Properties' g
Line Condition Rebuild / Replacement . Cnssinger
Assessment of existing transmission lines for equipment characteristics that are at, or
beyond their existing service life, or contain components that are obsolete. North Waldo

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

Legend

= Demonstrate an increasing trend in maintenance findings and/or costs Substations Transmission Lines
T 69 kY 69 kY
TRy 15 kv
® 120k 5
Problem Statement = 14: ::
Bingham-Cardington (Schaff) 69 kV Condition Assessment (Approx. 15 miles) [IgRa 1
= |dentified obsolete and deteriorated equipment. R 2;2 ::
= 500 kY =
— 45-62 year old construction; poor inspection results, 92 % rejection rate. 765 KV 500 kv
H : l Subs |dentified 765 kY 25 5* 10 Mies
— Negative outage history over past 5 years; Tl o AT _ _
7 Copyright:© 2014 Esri

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

PJM SRRTEP — Western 10/26/2018 PIM©2018




é/ ATSI Transmission Zone

Need Number: ATSI-2018-014

Proposed Solution:

Bingham-Cardington (Schaff) 69 kV Line

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

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

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

= Substation conductor and disconnect switch : ‘
Cardington :
|
[

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

Alternatives Considered:

Legend

= Maintain existing condition and elevated risk of failure 500 KV ———
345 kV ——

138 kV
Estimated Project Cost: $13.3 M 69 kv —
Projected IS Date: 6/1/2020 345KV | ——
Status: Engineering 23 kV ——
New —

PJM SRRTEP — Western 10/26/2018 PIM©2018




é ATSI Transmission Zone

Need Number: ATSI-2018-015
Process Stage: Solution Meeting
Need Presented: 9/28/2018 =
Legend

345 kv I
Project Driver(s): v
Equipment Material Condition, Performance and Risk

69 kV

. . Substation o

Specific Assumption Reference(s)

N
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
O Harkness
Problem Statement A
Bellevue-Carriage 69 kV Condition Assessment (Approximately 13 miles) W 0
= |dentified obsolete and deteriorated equipment. i Lyme N . Carriage

— 48 year old construction; poor inspection results, 62 % rejection rate. r
— Negative outage history over past 5 years; i
— 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

PJM SRRTEP — Western 10/26/2018 PIM©2018




é/ ATSI Transmission Zone

Need Number: ATSI-2018-015

Proposed Solution:

Bellevue-Carriage 69 kV Line

= 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 mmn

Bellevue Harkness " Lyme Cariage
Alternatives Considered:
= Maintain existing condition and elevated risk of failure
. . Legend
Estimated Project Cost: $13.8 M
500 kv ——
Projected IS Date: 6/1/2020 1KY | e———
Status: Engineering 138 kv
34.5 kV —
23 kV ——
New ————

PJM SRRTEP — Western 10/26/2018 PIM©2018
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Need Number: ATSI-2018-016
Solution Meeting

9/28/2018

Process Stage:
Need Presented:

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

Specific Assumption Reference(s)
Line Condition Rebuild / Replacement

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

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

Problem Statement

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

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

— Negative outage history over past 5 years;

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

PJM SRRTEP — Western 10/26/2018
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Need Number: ATSI-2018-016

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:

= Circuit breaker B4, CCVT’s, disconnect switches, line relaying, and line metering
Newton Falls 138 kV Substation — Terminal equipment to be replaced includes:

= Substation conductor, disconnect switches, and line relaying

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

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

Estimated Project Cost: $29.2 M
Projected IS Date: 6/1/2021
Status: Engineering

PJM SRRTEP — Western 10/26/2018
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é/ ATSI Transmission Zone

Need Number: ATSI-2018-017
Process Stage: Solution Meeting
Need Presented: 9/28/2018

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

<.%s‘wilte

Specific Assumption Reference(s) A L S

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.

R

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

Legend

= Demonstrate an increasing trend in maintenance findings and/or costs S‘:"‘-“““:g“:v T'““’"“‘:":: S-S
Network Radial Transmission Line L 5 kv
120 kV
» Radial lines that serve multiple delivery points. i :f: ::
161 kv %
- 230 kv 161 kv
CONTINUED NEXT SLIDE... - MKV S

500 KV M5 kV
765 kv 500 kv
Subs Identified 765 KV 0 15 3 6 Mies

Copyright-© 2014 Esn

Fiffwille

NOTE: Added general location of the Star-Seville (Rittman) 69kV to PJM Map
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é/ ATSI Transmission Zone

Need Number: ATSI-2018-017 (Continued) l
Process Stage: Solution Meeting
Need Presented: 9/28/2018

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

. e _ Sevill Seville Ryan Road
Operational Flexibility and Efficiency evilie

@Sevi_ﬂe

A i S

CONTINUED FROM PREVIOUS SLIDE...

Problem Statement

Star-Seville (Rittman) 69 kV Condition Assessment (Approximately 18 miles)
= |dentified obsolete and deteriorated equipment.

Legend

— 56 year old construction; poor inspection results, 82 % rejection rate. LRI R LR S T
. 69 kW 69 kv

— Negative outage history over past 5 years; 15 kY s

— Approximately 30 repair records over the past 5 years; increasing trend. ® 120K e
= Multiple transmission delivery points (3) impacted. : 1H :: 138 kY
» Radial 69 kV transmission line with approximately 30 MWs and approximately 7,700 - 20k T

i . USKY 230 kv
customer at risk. U5k
500 kY 345 kv
TES kW 500 kv

Subs Identified 765 kv 0 15 3 G Miles

Copyright-© 2014 Esri

EIFwalte

NOTE: Added general location of the Star-Seville (Rittman) 69kV to PIM Map
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Need Number: ATSI-2018-017

Proposed Solution:
Star-Seville (Rittman ) 69 kV Line

= 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)

Rittman 69 kV Substation — Terminal equipment to be replaced includes:
= Spark gap arresters, substation conductor, and disconnect switch
Star 69 kV Substation — Terminal equipment to be replaced includes:
= Substation conductor

= Existing line rating: 44 MVA SN / 45 MVA SE
= New line rating: 76 MVA SN / 92 MVA SE

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

Estimated Project Cost: $18.6 M
Projected IS Date: 12/31/2021
Status: Conceptual

PJM SRRTEP — Western 10/26/2018

|

Seville

ATSI Transmission Zone

500 kV

345 kv

138 kv

69 kV

34.5 kv

23 kV

New

PIM©2018




B

Need Number: ATSI-2018-018
Solution Meeting

9/28/2018

Process Stage:
Need Presented:

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

Specific Assumption Reference(s)

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.

PJM SRRTEP — Western 10/26/2018

ATSI Transmission Zone
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Need Number: ATSI-2018-018

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: $27.9 M
Projected IS Date: 3/1/2022
Status: Conceptual

PJM SRRTEP — Western 10/26/2018

ATSI Transmission Zone

500 kv
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é/ ATSI Transmission Zone

Need Number: ATSI-2018-019
Process Stage: Solution Meeting
Need Presented: 9/28/2018

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

Specific Assumption Reference(s)

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. Maysville Greenville
= Aged or deteriorated wood pole transmission line structures. Maysvilles ) "'g I
ana
= Negatively impact customer outage frequency and/or durations. A S |
= Demonstrate an increasing trend in maintenance findings and/or costs |
Legend
Network Radial Transmission Line " Transmission Lines
. G kY 69 kV
= Radial lines that serve multiple delivery points. . 15KV 15 kv
! 120 kv 120 kY
138 kV
138 kv = o N
161 kv Pt -
Problem Statement gy 10 Sher mha’m
. . - ) ) 5 Lo 230 kv \ JBses
Maysville-Canal (Greenville) 69 kV Condition Assessment (Approximately 1.5 miles) ;IS v JNFMK_PHMQPM
= |dentified obsolete and deteriorated equipment. 765 kv 500 kv g l_' hm'&dmd
Id .. . . | 0f i a Subs Identified 765 kv 0 ig_?s 55 1 Mies VicDowell
— 61 year old construction; poor inspection results, 100 % rejection rate. il T frint. | Byt © 2014 Esn

Vangatown SN | M 2

— Approximately 4 repair records over the past 5 years. . . ,
NOTE: Added general location of the Maysville-Canal (Greenville) 69kV to PIJM Map

= Radial 69 kV transmission line with 16 MWs and approximately 6,800 customer at risk.
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é/ ATSI Transmission Zone

Need Number: ATSI-2018-019

Proposed Solution:

Canal-Maysville 69 kV Line

= 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: |

. Greenville
= Substation conductor |

L - — ——
= Existing line rating: 47 MVA SN / 56 MVA SE Maysville W
* New line rating: 80 MVA SN / 96 MVA SE Canal
) ) Legend
Alternatives Considered: SO0 KY | e—
* Maintain existing condition and elevated risk of failure 345 KV —
138 kV
Estimated Project Cost: $1.7 M 34.5 kv —
Projected IS Date: 12/31/2019 23 KV —
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é/ ATSI Transmission Zone

Need Number: ATSI-2018-020

Nawie ricsii rains L}eﬁa
Process Stage: Solution Meeting North Staf Steel Sva:Y_o
Need Presented: 9/28/2018 Lear  Worthinglon Steel.- North Ster Steel York

Wauseon

Project Driver(s): / X

Equipment Material Condition, Performance and Risk

Specific Assumption Reference(s) ) /

Line Condition Rebuild / Replacement / o
Napoleon Muni e

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

Legend

Substations Transmission Lines

. 69 kv 69 KV
Problem Statement HE KV St Napoleon

Midway-Napoleon 69 kV Condition Assessment (Approximately 11 miles) e V 2w Midway-Napoleon 69KV Line
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Need Number: ATSI-2018-020

Proposed Solution:
Midway — Napoleon 69 kV Line Reconductor

= Rebuild/reconductor existing Midway — Napoleon 69 kV Line with 477 ACSR.
= Existing conductor is 4/0 ACSR.

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

= Replace 69kV breaker B6876, disconnect switches, line CVT, line trap, line tuner,
and associated relaying.

Napoleon 69 kV Substation — Terminal equipment to be replaced includes:
= Disconnect switches, line CVT, line trap, line tuner, and associated relaying.

= Existing line rating: 53 MVA SN / 64 MVA SE
= New line rating: 100 MVA SN / 120 MVA SE

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

Estimated Project Cost: $19.6 M
Projected IS Date: 12/31/2019
Status: Engineering

PJM SRRTEP — Western 10/26/2018
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Revision History

10/16/2018 - V1 - Original version posted to pjm.com
10/19/2018 - V2 — Updated maps on slides 27 and 33
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