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Problem Statement: Missing Scope

» The need for B3064 (DLCO) was confirmed for FE
reinstatement - Expand Elrama 138 kV substation to loop in
the existing USS Steel Clariton - Piney Fork 138 kV line.

» FE identified the missing scope of the projects driven by
DLCO’s B3064.

Recommended Solution:

» B3064.2, B3064. 3 (APS) - Upgrade line relaying at Piney
Fork and Bethel Park for Piney Fork — Elrama 138 kV line
and Bethel Park — Elrama 138 kV line.

* Required IS Date: 06/01/2021
* Projected IS Date: 06/01/2021

« Estimated Project Cost: $0.6M
» First Read TEAC date: 09/12/19

PJM TEAC - 9/12/2019

FirstEnergy Post-Reinstatement Baseline Upgrades
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Problem Statement: Generation Deliverability

* Mitchell - Elarma 138 kV line is overloaded for the for the tower
contingency of tripping two Route 51 — Elarma 138 kV lines.

Recommended Solution:

« B3015.8 (APS) — Re-establish work of B3015.6 (canceled 2/2019) -
upgrade terminal equipment at Mitchell for Mitchell — Elarma 138 kV
line.

Existing Scope Rating: SN 498 MVA / SE 600 MVA
New Scope Rating: SN 790 MVA / SE 838 MVA

* Required IS Date: 06/01/2021
» Projected IS Date: 06/01/2021

« Estimated Project Cost: $2M
First Read TEAC date: 09/12/19

PJM TEAC - 9/12/2019
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FirstEnergy Post-Reinstatement Baseline Upgrades
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é/ ' AEP Transmission Zone

0 2757 55 11/ Miles

Problem Statement: N-1-1 thermal o dr [OPT S gl f
AEP FERC 715 VIO|atI0n Substations Transmission Lines : /;"
* 69KV 69 kV y, /
e s 115kV 115 KV q {
Garden Creek — Whetstone 69 kV line is overloaded for the 120 kV oy
following scenarios. 138 kv ek - Sourwood
161 kV ot i A £ Yuko
. . . . 0 oone ree
- Single contingency loss of Richland - Broadford 138 kV line S 220k e )
followed by single contingency loss of the Garden Creek - Shack 5 245 kv O
Mills 138 kV line. 765 kV 500 kV 2% i )
Subs Identified 765 kV "‘Q\ Hales Br. b\
- Single contingency loss of Richlands - Broadford 138 kV line ; 7 Padida

followed by single contingency loss of the Whitewood — Hales Left Fggk/’ Bearwallow

Branch 138 kV line. . Garden Creek :
' A~ ECR \

Recommended Solution: 7 /
- Rebuild the Garden Creek - Whetstone 69 kV line (4.65 mile) ohcagsSranch Whetstone
(b3139). Branch
Fremont shack Mils -~ Keen Mountain
- Existing Scope Rating: 44 MVA SN / 44 MVA SE & nd Grassy Creek
- New Scope Rating: 102 MVA SN / 142 MVA SE & Buchanan IPP \whitewd . (WS
Fletcher Ridge ‘ e
Required IS Date: 06/01/2023 Claypool Hill

Projected IS Date: 06/01/2023

Estimated Project Cost: $14M
. Clinchfield Co

WWW.pjm.com PIJM®©2019
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Problem Statement: N-1-1 thermal
AEP FERC 715 violation

Whetstone - Knox Creek - Coal Creek 69KV line is overloaded for the
following scenarios:

- Single contingency loss of Richlands - Broadford 138 kV line
f103!I80v§/\e;ci_ by single contingency loss of the Whitewood — Hales Branch
ine.

- Single contingency loss of Clinch River — Hales Branch 138 kV line
f103!I80v§/e|z.d by single contingency loss of the Richlands — Whitewood
ine.

Recommended Solution:

Rebuild the Whetstone - Knox Creek 69 kV line (3.1 mile) (b3140).
Rebuild the Knox Creek —Coal Creek 69 kV line (2.9 mile) (b3141).

Existing Scope Rating: 44 MVA SN / 44 MVA SE
New Scope Rating: 102 MVA SN / 142 MVA SE

Required IS Date: 06/01/2023
Projected IS Date: 06/01/2023

Estimated Project Cost: $9M - b3140
$9M - b3141

WWW.pjm.com
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! , DPL Transmission Zone: Baseline
Process Stage: Second Review

IR, o KX
Legend . : o O QEARTIBINA Pnnt}R@y

Previously Presented: 10/21/2019 i Taisionl e - K K ,
Summer and Winter: [GD-S537, GDS538], [GD-W441 and GD-W442] 69KV 8Ok
Problem Statement: o 1o 04000

. . . s . 120 kV 120KV L
The Naamans — Darley — Silver Side Rd 69 kV circuit is overloaded for a tower line outage, loss of e Eddystone
Edge Moor — Claymont and Edge Moor — Linwood 230 KV circuits, in the Winter generation 161k e XK 1
deliverability study. The circuit is rated at 105N/136E, 137N/175E Summer and 121N/153E, S L e .
158N/197E Winter U5k 2 /

. 500 KV 345 kv >
Proposed Solutions i —_—
PJM  Proposing Description Cost ($M) Subs Identified 765 kV
Proposal  Entity i

I D Philage{phia
626 Exelon Install a series reactor on the Silverside-Darley line 1.000 6999,
820 Exelon Install a SmartWire device in series with the Silverside-Darley line 2.000
Replace terminal equipment and implement reconductoring of the Silverside-Darley
and Darley-Naamans lines to achieve ratings of 232 MVA normal and 239 MVA
emergency (Silverside-Darley) and 174 MVA normal and 194 MVA emergency
673 Exelon (Darley-Naamans) 5.500
Construct a new 69 kV line between Edge Moor and Claymont Substation. Create a D P
new terminal position at Edge Moor substation and utilize an open terminal position at : Brandywine
174 Exelon Claymont Substation. 17.000 Silverbrook West Wimington
Construct new 230 kV line from Edge Moor Substation to New Substation near 1 C
Linwood Substation (PECO). New substation will tie in the Chichester to Linwood 230
036 Exelon kV Line (PECO). 36.575
Construct new 230 kV line from Edge Moor to Chichester substation and perform
522 Exelon associated upgrades at substations to accommodate new line. 37.900
Construct new 230 kV line from Harmony Substation to New Substation near Linwood
Substation (PECO). New substation will tie in the Chichester to Linwood 230 kV Line
637 Exelon (PECO). 69.000
Construct new 230 kV line from Harmony to Chichester substation and perform
839 Exelon associated upgrades at substations to accommodate new line. 71.000 J ol

SRRTEP — Mid Atlantic 11/18/2019 PIM©2019
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DPL Transmission Zone: Baseline

Process Stage: Second Review

Previously Presented: 10/21/2019
Summer and Winter: [GD-S537, GDS538], [GD-W441 and GD-W442]

Problem Statement:

The Naamans — Darley — Silver Side Rd 69 KV circuit is overloaded for a
tower line outage, loss of Edge Moor — Claymont and Edge Moor —
Linwood 230 kV circuits, in the Winter generation deliverability study. The
circuit is rated at 105N/136E, 137N/175E Summer and 121N/153E,
158N/197E Winter

Recommended Solution

Replace terminal equipment and implement reconductoring of the
Silverside-Darley and Darley-Naamans 69 kV lines to achieve ratings of
232N/239E summer MVA, 241N/269E winter MVA (Silverside-Darley)
and 174N/194E summer MVA , 205N/235E winter MVA (Darley-
Naamans). (B3143)

Estimated Project Cost : $5.5 M
Required In-Service Date: 6/1/2024
Projected In-Service Date: 6/1/2024
Status: Conceptual

SRRTEP — Mid Atlantic 11/18/2019

Legend

Substations Transmission Lines

¢ 69KV 69KV
L 5KV
120KV
138KV
161 kV
o 230KV

¢ J5kV
o 500KV 345k

120 KV
138KV
AVAR I
230KV

765 kV 500 kv
Subs Identified 765 KV

D

Silverbrook

79 0. 9.9.9.9.0.9.4 o ¥’
AR PrINEZ S
R KBOERIEY

. Woodlyn'-.. -

A 'Eddystone

-
N

~.
.

PHilatigHio
MeloArea

P

Brandywine
West'Wimington

Gol

PIM©2019



http://www.pjm.com/
http://www.pjm.com/
http://www.pjm.com/

Penelc Transmission Zone: Baseline

!é(ss Stage: Second Review

4 Miles

Previously Presented: 9/24/2019 / et wssters | ransmssontines
Criteria: First Energy Planning Criteria Violation : fj::v f::v
Assumption Reference: FERC 715 120KV o
Model Used for Analysis: 2019 Series 2024 Summer RTEP :2‘1’3 138V
Proposal Window Exclusion: Below 200 kV . 20K :;::
Problem Statement: 0% s 5K
The Jackson Rd. — Nanty GL 46 kV circuit is overloaded for the loss of g 765 kv 0 h
the parallel Jackson Rd — Nanty 46 kV line, in both Summer and Winter Siseie T
studies.

The line is rated at 25N/25E Summer and Winter. The circuit is loaded to
108% of 25 MVA Summer emergency rating and 102.8% of 25 MVA
Winter emergency rating.

Recommended Solution: Masider )

Jackson Road — Nanty Glo 46 kV SJN Line: Upgrade Bus Conductor & Vil Ay airvieW Enargy Contes

Relay Panels

« At Jackson Road, terminal equipment to be replaced includes line
relaying and substation conductor. (b3144.1)

« At Nanty Glo, terminal equipment to be replaced includes line
relaying and substation conductor. (b3144.2)

New rating =->53N/64E MVA summer, 60N/76E MVA winter

Estimated Project Cost : $1.5M
Required In-Service Date: 6/1/2024
Projected In-Service Date: 6/1/2024

Johnstown

Copyright:(c) 20y4 Esri

SRRTEP — Mid Atlantic 11/18/2019 PIM©2019
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Process Stage: Second Review
Previously Presented: 10/21/2019

Baseline Reliability: Immediate Need Exclusion

Problem Statement: Short Circuit
The Richmond 69kV breaker “140" is overdutied.

Significant Driver:
Case Correction — Richmond 7 Transformer modeling correction

Recommended Solution:

Replace the Richmond 69kV breaker “140" with a 40kA breaker
(b3146)

Estimated Project Cost: $0.415 M
Required In-service Date: Immediate Need
Projected In-service Date: 6/1/2021
Project Status: Conceptual

SRRTEP — Mid Atlantic 11/18/2019
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é/ ComEd: Baseline
Electric Junction

6 Miles
Legend | z ; . | b
Process Stage: Recommended Solution Substations - Transmission Lines —=y Lombar
Criteria: TO Planning Criteria " :’?::V :’?:kvv Plgasant Hill
Assumption Reference: FERC 715 : :z‘;:z 120 kV XX |
. . X West Chi e
Model Used for Analysis: RTEP 2020 LL Stability Base Case ® 161k ::? :\V’ < 5 TR
o 230 kV
Proposal Window Exclusion: FERC 715 (TO Criteria) . 35KV SRV ity of Batavia Southeast City |of Batavia Northeast t0tes
) 500 kV 345 kv ? et
Problem Statement: S . é" Hili1o Are
Three-phase delayed-cleared faults at Electric Junction 138kV blue bus Subs Identified 765 kv MEStET E d oy
on TSS111 Electric Junction 345/138 kV Transformer 81 or 82, or line Oe¢ M :
11106 or line 11102, result in instability at TSS 951 Aurora EC units 3 Y Kautz Road Aurdra Warrenville Lisle
and 4 GFX Data CeEnItvevrt i Tap 11120
e o . ectricie

Existing Facility Rating: N/A North Aurora t Electric-Jihction

. . : . unction oo T
Preliminary Facility Rating: N/A X XK 103 OO

. Tap 11110
Recommended Solution: S 4 ; s /
(B3147) Modify 138KkV blue bus total clearing times at TSS111 Electric S0t Naperville Fordhill Meddéw SS
Junction to 11 cycles for fault on 345/138kV Transformer 81, and to 13 %%
cycles for faults on 138kV Line 11106, 138kV Line 11102 and Caterpillar Tractor Co. ~ Frontenac Wbothcod
345/138kV Transformer 82 e fomer
Estimated Cost: $ 0.25M . 3 Royce
Required In-Service: 12/31/2020 Bristol ... Oswego S I} Rt 59 Bolingbrook - ol |
Projected In-Service: 12/31/2020 X . rc?;'"g e i".";ﬂ
Previously Presented: 10/25/2019 Spring Brook Va4
|I Co L_._‘.‘

SRRTEP-West 11/22/2019 PIM©2019
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é/ AEP Transmission Zone: Baseline
Bradley — Scarbro Rebuild

Circuit Centerline

Process Stage: Recommended Solution Sk

Criteria: TO Criteria Violation o Ij 'f'“"“"’" : Oaikk HIlI (AP)

Assumption Reference: FERC 715 — 23 T East Kingston Pouic-1uLan.

Model Used for Analysis: 2021 RTEP Winter — B 4 Scarbro |

Proposal Window Exclusion: FERC 715 (TO Criteria) = :Z el e

Problem Statement: — 69 =
TO criteria thermal violations are identified on Bradley — Sun 46kV line section (108% of 8
emergency rating) and Tams Mountain — Glen White 46 kV line section (129% of emergency 132
rating) for N-1-1 contingencies (Bradley 138/69/46 kV XFR outage and Pemberton — Beckley 161
46 kV line) in the 2021 Winter RTEP Case. For the same contingency pair, voltage 20 O ¢ i

magnitudes drop below 0.92pu at Beckley 46 kV (0.86pu), Whitestick 46 kV (0.86pu), Bradley :Z P"'"=°
46 kV (0.88pu), Mt. Hope 46 kV (0.90pu and Sun 46 kV (0.90pu) and voltage deviations are

greater than 8% at Sun 46 kV Station, Mt. Hope 46 kV Station, Bradley 46 kV Station, j pi,..,.,d

Whitestick 46 kV Station, and Beckley 46 kV Station. A = | whitestick

Additionally, Bradley —Scarbro 46 kV Circuit has Equipment material / Condition / Performance -

/ Risk issues shown in Supplemental Need AEP-2019-AP049

Existing Facility Rating:

Claremont

3

i s

1
ETEE

North Beckiley
=] 1 Grandview (AP)

)
B ex ,@B°°"'°Y cn mop-
!g 4 = -

. e Crab Orch-rd
Glen Whit. °°'“°¥B'l chacd~"
From Bus # From Bus Name ToBus# To BusName KV ID SN/SE/WN/WE
244876 O5BRADLEY 244902 05SUN 46 1 31/31/43/43
stot v.bua '@

244899 05SCARBRO 244902 05SUN 46 1 31/31/43/43 !
T e . Siab For.t LB Mount-ln
Preliminary Facility Rating: Siab @yy” .

grton

Glen Whlte

From Bus # From Bus Name ToBus# ToBusName KV ID SN/SE/WN/WE
244876 O5BRADLEY 244902 05SUN 46 1 86/86/108/108
244899 05SCARBRO 244902 05SUN 46 1 86/86/108/108

SRRTEP-West 11/22/2019 PIM©2019
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é/ AEP Transmission Zone: Baseline
Bradley — Scarbro Rebuild

Circuit Centerline
r—F
—31

Milburn N Oak HIlI (AP)
14 N

Continued from previous slide... Eloax Hum s.s.

— 23 East Kingston
Recommended Solution: | P ; 3 e
=46 |Pax Branch : =

— 69 (=1
88
115
138
161
230
345
500

Claremont

(B3148.1) Rebuild the 46 kV Bradley-Scarbro line. The new line will be rebuilt adjacent to the
existing one leaving the old line in service until the work is completed. The new 46 kV line will
be built with 795 ACSR (120 MVA) and 69 kV standards. Estimated Cost: $22.2M

(B3148.2) Bradley remote end station work, replace 46 kV bus, install new 12 MVAR capacitor
bank. Estimated Cost: $3.3M

(B3148.3) The switch at Sun Station will be replaced with a 2- way SCADA-controlled MOAB
switch. Estimated Cost: $0.9M

i s
1
ST

',.._ P ———

Bradley Pnnco

(B3148.4) Remote end work and associated equipment at Scarbro Station. Estimated Cost: = P‘P'w-"’

$1.3M ot | whitestick

(B3148.5) Retire Mt. Hope Station and transfer load to existing Sun Station. Estimated Cost: North Beckley

$0.0M = | T Grandview (AP)
Bex '-r“j

Total Estimated Transmission Cost: $27.7M : ' Crab Orchard

Glen Whit. “qum b

srton

Required In-service: 12/1/2021
Projected In-service: 6/1/2021

SIab Fork ams Mountaln
Previously Presented: 10/25/2019 ab Yy

Glen Whlte

s tot ysbusy
="

SRRTEP-West 11/22/2019 PIM©2019
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é/ AEP Transmission Zone: Baseline
Decatur, Indiana

Process Stage: Recommended Solution
Criteria: TO Planning Criteria

Assumption Reference: FERC 715

Model Used for Analysis: 2024 RTEP Summer
Proposal Window Exclusion: FERC 715

Problem Statement:
For loss of Marathon — Limberlost 69kV and Adams — Berne 69KV, the Decatur y,  Decawr
— South Decatur 69kV circuit overloads to 112% of the 50MVA 4/0 ACSR line -
conductor rating

Existing Facility Rating: 50/50/63/63 MVA for SN/SE/WN/WE South Decatur
Preliminary Facility Rating: 82/90/107/113 MVA for SN/SE/WN/WE

Circuit Centerline
-_7
— 12
- 14
— 23
- 34
40
- 46
- &89
88
— 115
- 138
— 161
= 230
— 345
— 500
— 765

Recommended Solution:

Decatur — South Decatur 69kV line

(B3149) Rebuild the 2.3 mile Decatur — South Decatur 69kV line using 556
ACSR in order to alleviate the overload.

Estimated Cost: $9.3M

Required IS Date: 6/1/2024
Projected IS Date:10/15/2021
Previously Presented: 11/22/2019

SRRTEP-West 12/18/2019 PIM©2019
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- 4

Process Stage: Recommended Solution

Criteria: TO Planning Criteria

Assumption Reference: FERC 715

Model Used for Analysis: 2024 RTEP Summer

Proposal Window Exclusion: FERC 715

Problem Statement:

For loss of Desoto — Jay 138kV and Magley — Allen 138kV, Hillcrest — Ferguson 69kV
overloads to 107.7% of the 54MVA 4/0 CU conductor rating. The line is also overloaded
for multiple other contingency pairs.

Existing Facility Rating: N/A

Preliminary Facility Rating: 323/451/408/506 MVA for SN/SE/WN/SE for 05BAER —
Cut in point of the Aviation- Ellison Rd 138kV line

Recommended Solution:

Baer/Ferguson station

(B3150) Rebuild Ferguson 69/12kV station in the clear as the 138/12kV Baer station
and connect it to a ~1 mile double circuit 138kV extension from the Aviation — Ellison Rd
138KV line to remove the load from the 69 kV line.

Total Estimated Transmission Cost: $6.4M
Required IS Date: 6/01/2024

SRRTEP-West 12/18/2019

Projected IS Date:10/1/2023 0
Previously Presented: 11/22/2019 \M

AEP Transmission Zone: Baseline
Ft Wayne, Indiana

o gt o

o

Ferguson/
Baer

Circuit Centerline
-7
- 12
— 14
— 23
— M
40
— 46
— &9
88
— 115
— 138
— 161
— 230
— 345
— 500
— 765

PIM©2019
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é/ AEP Transmission Zone: Baseline
Western Fort Wayne Improvements

Process Stage: Recommended Solution of Auburn)
. . Stlea St. Joe
Criteria: TO Planning Criteria Clipper % o
Assumption Reference: FERC 715 Dontor Lake
Model Used for Analysis: 2024 RTEP Summer Collingwood :c°un,y
Proposal Window Exclusion: FERC 715 f— Lins (189
Problem Statement: e o Woods  _  __
For the N-1-1 loss of Saturn — Sorenson 138kV and Columbia 138/69kV XFR f;g“ﬁ;"g)' AoAd,
2 the following issues occur: Richland (N::fs'?:{m, RNeoa C DieboldRoad Grabill |
- 123.6% overload of the Carroll — Churubusco 34.5kV 17MVA limit (1/0 CU IS Uh',;n {REMC)CE“":_ LC i T - Harian
conductor) . ; Wau;: M‘;?g:f::nji R‘l”:i:km
« The area experiences voltage violations with voltages as low as .839 pu Whitley vs_w G Gatewsy y — Kmmi‘;m%* 138kv Goodrich
and voltage drops as high as 13% at the Whitley 34.5kV bus and affects ! Gateway North Eastern ;:';;*""’ A i i N {C“"')
the following load serving buses. Whitley 34.5kV, Union 34.5kV, Ummel e (RE’"fé gy — &1 WHITLEV(REMEI 56 S50 4 Trier ¢ RASIA,
69kV, Tri-Lake 69kV, Richland 69kV, Eel River 34.5kV, Cleveland 69kV, —-’ Bass, SPY Parnell  State Street
Churubusco 34.5kV and Carrol 34.5kV. . =i Hagley — RUNS. storm Water Harper state Road
i ‘ lllinoig Road o F o Waiie © Water Pollution Casad 14 (REMC)
For the N-1-1 loss of Saturn — Columbia 138kV and Gateway 69/34kV XFR Meridian Saturn " 3':4':&%:;’ N R ore s [UNEO =
(knocks out Gateway 69KV bus) the following issues occur: e REMCSEION Ridgoo s A’;"E’;Z‘E‘ Fus
« 149.3% overload of the Carroll — Wallen 34.5kV 17MVA limit (1/0 CU . {f";'g;'é‘; Waynedale " o
conductor); 106% overload of Churubusco — Whitley's 34.5kV 17MVA limit ~ Eliaonion wvistion HIErest  “Wayne Trace  Allen (IM) g o
(1/0 CU conductor); 167.0% overload of the Carroll — Churubusco 34.5kV 4 : Feguson
17MVA limit (1/0 CU conductor) — 4 SESM00 ® " oKinnerk
» The area experiences voltage violations with voltages as low as .66 pu Z: '
and voltage drops as high as 27% at the Whitley 34.5kV bus and affects o
the following load serving buses. Whitley 34.5kV, Union 34.5kV, Eel River _ jzf
34.5kV, Churubusco 34.5kV and Carrol 34.5kV. — 20
Continued on next slide... _ i;é

— 765
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é/ AEP Transmission Zone: Baseline
Western Fort Wayne Improvements

of Auburn)
Continued from previous slide. .. : P SEONN 5. Joo
7 Vulcraft
. L Dunton Lake
For the N-1-1 loss of Saturn — Columbia 138kV and lllinois Road 138/69 XFR e
(knocks out lllinois Road 69KV bus) the following issues occur: Collingwood f;‘;"{'lllfw
» 108.2% overload of the Carroll — Churubusco 34.5kV 17MVA limit (1/0 CU ] ngfwﬂ
conductor); 103% overload of the 138/69kV XFR 2 at Columbia station. Caven Churubusco v ;{:::s F pery
« The area experiences voltage violations with voltages as low as .866 pu i |
and voltage drops as high as 8.9% at the Whitley 34.5kV bus and affects Richland m::‘s‘:'::m) : ‘c =3 ¢ DicboidResd Grabill
the following load serving buses. Whitley 34.5kV, Ummel 69kV, Tri Lake  [ESGELZ . /el Woodland | HeRaT
69kV, Richland 69kV, LincolnWay 69kV, Gateway 69kV, Cleveland 69kV | P S P RENC  Remgp— ark 345KV | ghoon
el . Wallen. obison | Park
and Churubusco 34.5kV e - Union popepe. | et iflon S
For the N-1 loss of Columbia 138kV breaker "D ' Gale;;:ajc e Noft'hofe:',:setrern il Reed (Cust,)
*+ 132.4% overload of the Wallen — Carroll 34.5kV 17MVA limit (1/0 CU r' Park (REMC) EASTWHITLEY-—(REMC) . ok, IUPU _ JHiaclenda o MILAN:
conductor); S Colmmm SPY Fanell st
o = Bass, 3 ate Street
« The Whitley 34.5 experiences a voltage of .906 with a Vdrop of 8.2% . Hadivy RUNS storm Water Harper  State Road
For the N-1-1 loss of Rob Park 138/69/34.5kV XFR 4 and Wallen Gicut Centtine il cawrn TR Stater Stenfi NS o | Cuapd 14 (REWC)
138/69/34.5kV XFR 2 the following issues occur. — 3 Wi Vc/inley Anthony °~=Ham Pt
+ 108.3% overload of the St Joe — Vulcraft 69kV 50MVA limit (4/0 ACSR) _ SatUrn N E (REMC) :r{vza:ag::z;cw PETTIT AVENUE
. o : : dal .
- The area experiences voltage violations with voltages as low as .82 pu ~ —* Ellison Road® REMC; | :y bl o Wagne Trace Al () Tillman
and voltage drops as high as 19.2% at the Perry 69kV bus and affects the — . e 3
following load serving buses. Perry 69kV, Woodland 69kV, Harlan 69kvV ~ — =  Sorenson fauison
and Diebold 69kV “ 3 2tey

— 138
— 161
— 230
— aas
— 500
— 765 S =

Continued on next slide...
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Continued on next slide...

For the N-1-1 loss of Northeast — Columbia 138kV and lllinois
Road — Gateway 69kV the following issues occur:

» 134.7% overload of the Carroll — Churubusco 34.5kV 17MVA
limit (1/0 CU conductor); 138.6% overload of the 138/34kV
XFR 1 at Columbia station; 205.5% overload of the Columbia
— Whitley 34.5kV 25MVA limit (4/0 ACSR); 128.9% overload
of the Gateway — Whitley 34.5kV 35MVA limit (4/0 CU Riser,
336.4 ACSR is also overloaded); and a 150.2 % overload of
the Wallen — Carroll 34.5kV 17MVA limit (1/0 CU conductor)

The area experiences voltage violations with voltages as low
as .597 pu and voltage drops as high as 39.1% at the
Richland 69kV bus and affects the following load serving
buses. Carroll 34.5kV, Churubusco 34.5kV, Cleveland 69kV,
Eel River 34.5kV, Gateway 69kV, Richland 69kV, Tri-Lake
69kV, Ummel 69kV, Union 34.5kV and Whitley 34.5kV.

For the N-1 loss of Wallen — Carroll 34.5kV

» The area experiences voltage violations with voltages as low
as .88 pu and voltage drops as high as 10.0% at the Carroll
34.5kV, Churubusco 34.5kV, Eel River 34.5kV and Union
34.5kV busses.

Continued on next slide...
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Continued from previous slide...

For the N-1-1 loss of Saturn — Sorenson 138kV and Gateway
69/34.5kV Transformer (knocks out the 69kV bus) the following

issues occur:

» The area experiences voltage violations with voltages as
low as .897 at Richland 69kV, Tri-Lake 69kV and Ummel

69kV

For the N-1-1 loss of Saturn — Sorenson 138kV and Columbia XFR 2

the following issue occurs:
* The Whitley bus drops to .906 PU

Continued on next slide...
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Continued from previous slide...

Existing Facility Rating:
Gateway-Whitley 34.5kV circuit: 27/35/36/41 MVA for SN/SE/WN/WE

Whitley-Churubusco-Carroll-Wallen34.5kV circuit: 17/17/24/24 for
SN/SE/WN/WE

Columbia 138/69/34.5kV transformer: 67/74/67/74 MVA for SN/SE/WN/WE
Columbia — Gateway 69KV circuit: 75/75/94/94 MVA for SN/SE/WN/WE

Columbia — Clevland — Richland 69KV circuit:34/34/42/42 MVA for
SN/SE/WN/WE

Diebold — Robison NP 69KV circuit: 50/50/63/63 MVA for SN/SE/WN/WE

Preliminary Facility Rating:

Gateway - Whitley — Union8 SS — Snapper — Eel RV8 SS — Bobay SS - Wallen
69KV circuit: 102/102/129/129 MVA for SN/SE/WN/WE

Columbia 138/69kV transformer #1 and #2: 90/90/90/90 MVA for
SN/SE/WN/WE

Columbia — Gateway 69KV circuit:102/102/129/129 MVA for SN/SE/WN/WE

Columbia — Clevland — Richland 69KV circuit:102/102/129/129 MVA for
SN/SE/WN/WE

Diebold — Robison NP 69KV circuit:102/102/129/129 MVA for SN/SE/WN/WE

Continued on next slide...
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é/ AEP Transmission Zone: Baseline
Western Fort Wayne Improvements

Continued from previous slide...

Recommended Solution:

Tri-Lakes
(B3151.1) Rebuild the ~30 mile Gateway — Wallen 34.5kV circuit as the ~27 2

Tri-Lakes Churubus

mile Gateway — Wallen 69KV circuit. o “hiriibusco ""g. ods, Road
Estimated Cost: $43.3M ’ , ‘ Snapper =l Fiver "‘e,fwg St .

’ er
(B3151.2) Retire the ~3 miles Columbia — Whitley 34.5kV line. , ;
Estimated Cost: $0.5M | ) : : ¢

(B3151.3) At Gateway station, remove all 34.5kV equipment and install a
69kV CB for the new Whitley line entrance.
Estimated Cost: $1M

Woodland

Tarroll

. . . . . . y Injon (REMC) Carroll
(B3151.4) Rebuild Whitley as a 69kV station with 2 line CB’s and a bus tie ! ' l
CB. Estimated Cost: $4.2M = on : Vallen

. nion — .
(B3151.5) Replace the Union 34.5kV Switch with a 69kV Switch structure. Whitley Circuit Centerline
Estimated Cost: $0.6M B ; ' Wallen
(B3151.6) Replace the Eel River 34.5kV Switch with a 69kV Switch structure. GA o AY(In sa Gateway — 14
Estimated Cost: $0.6M | S— - Industrial
] 4 Kroemer North " A s
(B3151.7) Install a 69kV Bobay Sw at Woodland Station. EAST WHITLEY 2 Eastern (REMC) [ '
e o o

Estimated Cost: $0.6M Glenbrook; Up

(B3151.8) Replace Carroll and Churubusco 34.5kV stations with the 69kV
Snapper station. Snapper will have 2 line CB’s, a bus tie CB and a 14.4 Mvar Columbia
cap bank. Estimated Cost: $8.7M

(B3151.9) Remove 34.5 kV CB AD at Wallen station.
Estimated Cost: $0.3M

“OLUMBIA(IM)

Continued on next slide...
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é/ AEP Transmission Zone: Baseline
Western Fort Wayne Improvements

Continued from previous slide...
Proposed Solution:

(B3151.10) Rebuild the 2.5 mile Columbia — Gateway 69kV line.
Estimated Cost: $6.2M

(B3151.11) Rebuild Columbia station in the clear as a 138/69kV station with ST
2 138/69kV XFR'’s and a 4 CB ring on the high and low side. Station will re-
use breaker’s 69kV breakers “J”, “K” and 138kV breaker “D”.

Estimated Cost: $15M

(B3151.12) Rebuild the 13 mile Columbia — Richland 69kV line. y Cirauit enteriine
Estimated Cost: $29.3M RO _
(B3151.13) Rebuild the .5 mile Whitley — Columbia city 1 line as 69kV. —
Estimated Cost: $1.0M - n
(B3151.14) Rebuild the .5 mile Whitley — Columbia city 2 line as 69KkV. g, = Gateway o
Estimated Cost: $0.7M | MLELY Gty Ptk )

— 4
(B3151.15) Rebuild the .6 mile double circuit section of the Rob Park — South B Z;
Hicksville/Rob Park — Diebold Road as 69kV.

Estimated Cost: $1.0M

— 115
Total Estimated Transmission Cost: $113M

)

Richland

Gateway - Jjjj

— 138

Clovelond DEAY 5 — 161

) — 230
EE sville 69 Cj — 345
,On Park - South HicK I":avelar]d S :

= 500

Ancillary Benefits: This project addresses the asset renewal needs
presented as need number AEP-2019-IM020 presented on 11/22/2019

— 765

Argenta - Robison Park

| oblson Park 345kV Ly i ‘(\
Required In Service Date: 6/1/2024 el Bt s " . | & /Lm ‘[
Projected IS Date: 3/4/2022 ) on g

Previously Presented: 11/22/2019

SRRTEP-West 12/18/2019 PIM©2019



http://www.pjm.com/
http://www.pjm.com/
http://www.pjm.com/

é/. AMPT: Baseline
| 5% = Amherst

. Viondl, 5 Black River
Process Stage: Recommended Solution gy

Repvine c

Lorairt

Criteria: TO Planning Criteria

Assumption Reference: FERC 715

Model Used for Analysis: RTEP 2024 Summer Base Case
Proposal Window Exclusion: FERC 715 (TO Criteria)

Problem Statement: Amherst #2 — Amherst #1 — Nordson Line Tap topology
violates AMPT TO Criteria for Single point radial exposure (Currently 39.29 MW-
mile, Limit is set to 30 MW-mile in AMPT TO guidelines). Note: ATSI-2019-004
(added to local plan 10/2019) revises the MW-Mile calculation, violation still
valid) Legend

Substations Transmission Lines
69 kV 69 kV

\_Lake

Murray

%

Existing Facility Rating: N/A

115 kv 115 KV

120 kV

Proposed Solution (B3153): 138KV

161 kV

120 kV
138 kv
161 kv

Construct a greenfield 0.3 mile 138kV double circuit line tapping the Beaver- el 20k
Black River (ATSI) 138 kV line; Install five monopole 138kV double circuit steel - sooky sty
structures with concrete foundations and string 1590 ACSR conductor. ($1.3M) i _
Expand the Amherst #2 Substation with the installation of three 138kV circuit

breakers; one138/69/12kV 130 MVA transformers; two 69kV circuit breaker

Black River 138kV

($5.7M). To Johnson
Install One 69kV breaker towards Nordson ($0.5M)
Amherst Sub #2 Amherst Sub #1
Estimated Cost: $ 7.5M 1.85 miles 1.0 miles ®
| o 69kV 69KV
Alternatives: Amherst Sub #2
1) Rebuild existing 69 kV line to double ckt - $9.6M 138kvV 16.47 1%.94 Nordson
. MW MW
2) New Amherst 2 — South Amherst 69 kV line — $10.7M To Henrietta Via
3) Same as proposed w/ different route - $8.4M South Amherst
Beaver 138kV 1.84 MW

Required In-Service: 6/1/2020

SRRTEP-West 12/18/2019 PIM©2019
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Process Stage: Second Review
Previously Presented: 9/24/2019

Criteria: First Energy Planning Criteria Violation
Assumption Reference: FERC 715

Model Used for Analysis: 2019 Series 2024 Summer RTEP

Proposal Window Exclusion: Below 200 kV

Problem Statement:

The loss of the Yeagertown 230/46 kV transformer #4 causes
low voltage violations at Yeagertown, Logan, Mcveytwn,
Maitland, and Atknson 46 kV stations, in the Winter study.

Recommended Solution:
Logan 46 kV Capacitor
» Install one 13.2 MVAR 46 kV capacitor. (B3154)

Estimated Project Cost : $1.7 M
Required In-Service Date: 6/1/2024
Projected In-Service Date: 6/1/2024
Status: Conceptual

SRRTEP — Mid Atlantic 12/16/2019

Penelc Transmission Zone: Baseline

0 2 4 8 Miles
| o OO | R T |
Substations
.

69 kV

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

Yeagertown 765KV

o Lewistown i
- /_'_'_/h—- .

Legend

Transmission Lines
69 KV

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

Subs Identified 765 kV
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é/ DPL Transmission Zone: Baseline Project

Process Stage: Second Review
Previously Presented: 9/21/2018
Generation Deliverability (Winter) N A W\WT &

Stevensville s Greensboro

Proposal Window Exclusion: Below 200 kV

Problem Statement:

« The Wye Mills — Stevensville 69 kV is _ _
overloaded for a single contingency loss of the | e 1 ,
Wye Mills to Grasonville 69 kV circuit. (FG# GD- i\ /|
W12). Existing Rating: 69N/90E MVA summer T\ oo,
rating and 77N/102E MVA Winter rating. " ¥ N faf‘s" : Bloqn;;:]‘;fff”ga :

¢ 500kV
500 kV

765k 570 T AL 51 14 Mies

765KV
O  subs dentified
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é/ DPL Transmission Zone: Baseline Project

Process Stage: Second Review

Previously Presented: 9/21/2018
Recommended Solution:
* Rebuild approximately 12 miles of Wye Mills — Stevensville 69 kV I

Stevensville Wye Mills

line to achieve needed ampacity. (B3155)

* New Rating: 92N/122E MVA summer rating and 121N/153E MVA
winter rating.

Alternatives Considered:

* Install battery storage device at/near Grasonville Substation -
$25M+
* Higher cost alternative Grasonville
» Does not provide adequate relief in the event of future load growth

* Construct new line from Wye Mills to Grasonville - $30M
» Higher cost alternative
* Presents greater constructability concerns Legend:

In Service 69 kV

Estimated Project Cost: $15 M

Required IS Date: 12/1/2023 Rebuild 69 kV
Expected IS Date: 3/31/2024
Status: Conceptual

SRRTEP — Mid Atlantic 12/16/2019 PIM©2019
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