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GD-S661): ‘
Date Project Last Presented: 10/12/2017 TEAC

Problem Statement:

The Pleasant View — Ashburn 230 kV is overloaded for single contingency
loss of the (Brambleton — Yardley 230 kV, for a tower line outage loss of the
(Brambleton — Yardley plus (Brambleton — Poland Rd. 230 kV circuits.

The Ashburn - Beaumeade 230 kV is overloaded for a tower line outage loss
of the (Brambleton — Yardley plus (Brambleton — Poland Rd. 230 kV circuits.

Alternatives considered:
2017_1-1A ($4.52 M)
2017_1-1B ($7.11 M)
2017_1-1C ($3.05 M)
2017_1-7C ($9.74 M)

Recommended Solution :
» Split Line #227 (Brambleton — Beaumeade 230 kV )and terminate into
existing Belmont substation. 2017_1-1C (B2962)

Estimated Project Cost: $3.05 M

Required IS date: 6/1/2022
Project Status: Conceptual
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Generation Deliverability (Summer) (GD-S126, GD-S585 and

Dominion Transmission Zone
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Generation Deliverability (Summer) (GD-S107, GD-S159
and):
Date Project Last Presented: 10/12/2017 TEAC

Problem Statement:

. The Possum Point — Woodbridge — Occoquan 230 kV circuit is overloaded
for single contingency loss of the Possum Point — Possum Creek -
Woodbridge — E.P.G. — Hayfield 230 kV circuit.

Alternatives considered:
2017_1-1D ($4.49 M)
2017_1-1E ($4.96 M)
2017_1-1F ($12.68 M)

Recommended Solution :
» Reconductor the Woodbridge to Occoquan 230kV line segment of Line
2001 with 1047 MVA conductor and replace line terminal equipment at
Possum Point, Woodbridge, and Occoquan. 2017_1-1D (B2963)

Estimated Project Cost: $4.49 M

Required IS date: 6/1/2022
Project Status: Conceptual
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Generation Deliverability and Baseline (Summer), (GD-
S579, GD-S587, and N1-S175):
Date Project Last Presented: 10/12/2017 TEAC

Problem Statement:

. The Pruntytown — White Hall Junction — McAlpin — Glen Falls 138 is
overloaded for towerline outage loss of the Pruntytown — Maple Lake and
Pruntytown — Shinns Run 138 kV circuits.

Alternatives considered:
2017_1-2A($39.1 M)
2017_1-5A($30.1 M)
2017 _1-7E ($34.74 M)
2017_1-10G (%$4.01 M)
2017_1-10H ($11.1 M)
2017_1-10I1 ($40.06 M)
2017_1-10J ($34.82 M)

Recommended Solution :
* Replace terminal equipments at Pruntytown and Glen Falls 138 kV
station. (B2964.1)
» Reconductor approximately 8.3 miles of the McAlpin - White Hall
Junction 138 kV circuit. 2017_1-10G (B2964.2)

Estimated Project Cost: $4.01 M
Required IS date: 6/1/2022
Project Status: Conceptual
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Generation Deliverability (Summer):
Date Project Last Presented: 10/12/2017 TEAC

Problem Statement:

e  The Butler — Shanor Manor —Krendale 138 kV circuit for
multiple contingencies. (GD-S044, GD-S53, GD-S766,
GD-S765, GD-S786 and GD-S787

e The Yukon — Smithon 138 kV circuit is overloaded for
multiple contingencies. (GD-S857, GD-S577 and GD-
S578)

e The Smithon — Shepler Hill Jct Tap 138 kV circuit is
overloaded for tower line outages loss of the Charleroi —
Yukon and Charleroi —Westraver 138 kV circuit OR loss
of the Yukon — Chaleroi and Yukon — Westraver 138 kV
circuits. (GD-S583 and GD-S584)

 The Allenport — Charleroi 138 kV circuit is overloaded for

tower line outages loss of the Charleroi — Yukon and

Charleroi —~Westraver 138 kV circuit OR loss of the Yukon
— Charleroi and Yukon — Westraver 138 kV circuits. (GD-

S581 and GD-S582)

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

Generation Deliverability
(Summer):

Alternatives considered:
2017_1-2B ($17 M)
2017 _1-10A ($7.08 M)
2017_1-2C ($22.2 M)
2017_1-10B ($3.19 M)
2017_1-2D ($64.8 M)
2017_1-10C ($6.96 M)
2017 _1-3A($120.3 M)
2017 _1-10D ($0.12 M)
2017_1-4A ($4.49 M)
2017 _1-10E ($2.69 M)
2017_1-5B ($11.7 M)
2017 _1-10F ($23.4 M)
2017_1-5C ($11.8 M)
2017_1-7A ($29.46 M)
2017 _1-7G ($9.91 M)

..Continue on the next Page
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APS Transmission Zone

2022 Window 1 APS/Duguesne area proposals Comparison
Project Cost

Proposal ID Type Of Upgrade Proposing Entity Estimate (SM) FG # Additional Issue
2017_1-10A Upgrade FirstEnergy 7.08 GD-S581, GD-S582 None
2017 _1-10B Upgrade FirstEnergy 3.19 GD-S857, GD-S578, GD-S584, GD-S577, GD-S583 None
2017_1-10C Upgrade FirstEnergy 6.96 GD-S44, GD-S53, GD-S766, GD-S787, GD-S765, GD-S786 None
Springdale-Cheswick 138KV. Several Duquesne breakers
2017_1-10D Upgrade FirstEnergy 0.12 GD-S857, GD-S578, GD-S584, GD-S577, GD-S583, GD-S582, GD-S581 overdutied
Springdale-Cheswick 138KV. Several Duquesne breakers
2017 _1-10E Upgrade FirstEnergy 2.69 GD-S857, GD-S578, GD-S584, GD-S577, GD-S583, GD-S582, GD-S581 overdutied
Northeast Springdale - Pucketa 138kV #1&2 (approximately 2.5mi
Transmission GD-S857, GD-S578, GD-S582, GD-S584, GD-S577, GD-S581, GD-S583, GD-S44,  per circuit, $2.5 M). Several Duquesne breakers
2017 _1-2B Greenfield Development 17 GD-S53, GD-S766, GD-S787, GD-S765, GD-S786 overdutied
Belmont - Charleroi 138 kV
2017_1-5B Greenfield Nextera 11.7 GD-S581, GD-S582, GD-S577, GD-S857, GD-S578, GD-S583, GD-S584 Miracle - Mitchell 138 kV

Additional cost due to a low cost estimate for the
incombant work (FE estimate is $1.5M for the reconductor

2017_1-5C Greenfield Nextera 11.8 GD-S581, GD-S582, GD-S577, GD-S857, GD-S578, GD-S583, GD-S584 and $0.7 M for the cut in and remote work)
Springdale-Plum 138KV
2017_1-4A Greenfield Duquesne 4.49 GD-S577, GD-S578, GD-S581, GD-S582, GD-S583, GD-S584, GD-S857 Cheswick — Wycoff 138kV
Northeast
Transmission GD-S857, GD-S578, GD-S582, GD-S584, GD-S577, GD-S581, GD-S583, GD-S44,
2017_1-2C Greenfield Development 22.2 GD-S53, GD-S766, GD-S787, GD-S765, GD-S786 Several Duquesne breakers overdutied
Northeast
Transmission GD-S857, GD-S578, GD-S582, GD-S584, GD-S577, GD-S581, GD-S583, GD-S44,
2017 _1-2D Greenfield Development 64.8 GD-S53, GD-S766, GD-S787, GD-S765, GD-S786 Cost not Competitive
GD-S44, GD-S53, GD-S857, GD-S578, GD-S582, GD-S584, GD-S581, GD-S583, GD-
2017_1-3A Greenfield PSEG 120.3 S577, GD-S766, GD-S787, GD-S765, GD-S786 Cost not Competitive
GD-S44, GD-S53, GD-S857, GD-S578, GD-S582, GD-S584, GD-S581, GD-S583, GD-
2017 _1-7A Greenfield Transource 29.46 S577, GD-S766, GD-S787, GD-S765, GD-S786 Cost not Competitive
Cost not Competitive
2017_1-7G Greenfield Transource 9.91 GD-S44, GD-S53, GD-S766, GD-S787, GD-S765, GD-S786 Short circuit under evaluation
2017 _1-10F Greenfield FirstEnergy 23.4 GD-S857, GD-S578, GD-S584, GD-S577, GD-S583, GD-S582, GD-S581 Cost not Competitive
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. Continued from previous slide
Recommended Solution:

» Reconductor the Charleroi —Allenport 138KV Line with 954 ACSR
Conductor, Replace Breaker Risers at Charleroi and Allenport. (2017_1-
10A). (B2965)

» Reconductor the Yukon - Smithton - Shepler Hill Jct 138 kV Line with 795
ACSS Conductor, Replace Line Disconnect Switch at Yukon. (2017 _1-
10B). (B2966)

» Convert the existing 6 wire Butler - Shanor Manor - Krendale 138 kV Line
into two separate 138 kV lines. New lines will be Butler - Keisters and
Butler - Shanor Manor - Krendale 138 kV. (2017_1-10C). (B2967)

Estimated Project Costs: $7.08 M
$3.19M
$6.96 M

Required IS date: 6/1/2022

Project Status: Conceptual
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é/ APS Transmission Zone

Generation Deliverability (Summer & Winter) (GD-
S80,GD-S82,GD-S702,GD-S699,GD-S700,GD-S703, Wttt 7
GD-W421,GD-W422,GD-W89,GD-W419,GD-W420) ,

Basecase Analysis (Summer & Winter) (N1-S131,N1-

S132,N1-S134,N1-S135, N2-ST2,N2-ST3,N2-ST8,N2-

ST9, N1-WT43,N1-WT44,N1-WT46,N1-WT47,GD-W91), o e /)

N-1-1 Thermal (Summer) (N2-ST2,N2-ST3,N2-ST8,N2- 53 -

ST9):

Paramount
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Problem Statement:

« The Ringgold 230/138kV transformers #3 and #4 are
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é/ APS Transmission Zone

Alternatives Considered: West Waynesboro
Replacement of Ringgold 230/138 kV Transformers, which

requests Non- standard FE transformer and there will be spare

equipment issue.

East Waynesboro

Recommended Solution :

* Install two new 230 kV positions at Ringgold for 230/138
kV transformers. (B2970.1)

« Install new 230 kV position for Ringgold — Catoctin 230
kV line. (829702) Halfway Ringgold. i

* Install one new 230 kV breaker at Catoctin
substation. (B2970.3)

« Install new 230/ 138 kV transformer at Catoctin
substation.

« Convert Ringgold-Catoctin 138 kV Line to 230 kV
operation. (B2970.4)

Pennsylvania
Reid Maryland
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Generation Deliverability (Winter) (GD-W92):

Date Project Last Presented: 10/12/2017 TEAC

Problem Statement:

* The Maddox — East Lima 345 kV line is
overloaded for the loss of the Marysville —
Sorenson 765KV line

Alternatives considered:
2017 _1-8A ($1.48 M)
2017 _1-8B ($111.64 M)

Recommended Solution :
* Replace terminal equipment on Maddox
Creek - East Lima 345KV circuit.
2017 _1-8A. (B2969)

Estimated Project Cost: $1.48 M

Required IS date: 12/1/2022
Project Status: Conceptual
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Generation Deliverability (Winter) (GD-W3,

GD-W5, GD-W6, GD-W7, and GD-W8):
Date Project Last Presented: 10/12/2017 TEAC

Problem Statement:

 The Tanner — Miami Fort 345 kV line is
overloaded for multiple single contingencies

Alternatives considered:
2017 _1-7B ($19.32 M)
2017 _1-7D ($55.09 M)
2017 _1-7F ($11.45M)
2017 _1-8C ($1.2 M)

Recommended Solution :

» Upgrade existing 345kV terminal equipment
at Tanner Creek station. 2017_1-8C. (B2968)

Estimated Project Cost: $1.2 M

Required IS date: 12/1/2022
Project Status: Conceptual
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Common Mode Outage and Basecase Analysis
(Summer) (GD-S763, GD-S746, GD-S814, GD-S745, GD-
S813, N1-S91, N1-S92 and N1-S126):
Date Project Last Presented: 10/12/2017 TEAC
Problem Statement:

. The Pierce 345 /138kV transformer #18 is overloaded for the
loss of the Pierce 345/138kV transformer #17 with the breaker
stuck at Pierce.

. The Pierce 345 /138kV transformer #17 and the connected
Pierce —Beckjord 138kV circuit are overloaded for the loss of
the Pierce 345/138kV transformer #18 with the breaker stuck at
Pierce.

Alternatives considered:

2017_1-6A ($20.16M) :The two existing 345/138kV transformers
that connect Pierce 345kV Substation to Beckjord 138kV
Substation are fed radially. This project will Reconfigure Pierce
345kV Substation by adding new breakers, moving a feeder,
adding a third 345/138kV transformer, and feed the Pierce-
Beckjord transformers in a breaker and a half or double bus
configurations. The three transformer feeds will be distributed
across the three sets of buses at Beckjord.

2017_1-2E ($12.7 M): Build a 345 kV switching station
("Twelvemile") interconnecting the existing Silver Grove -
Zimmer 345 kV transmission line and the Pierce - Buffington 345
kV transmission line

Portion of 2017_1-6A ($9.17M): Reconfigure Pierce 345KV
substation and upgrade terminal equipment at Beckjord 138kV
on the Beckjord — Pierce 138KV line

Substations

*  B9KkV
15 kv
120 kV
138 kV
161 kV

+  230kV
345 kV
500 kV
765 kV

Subs Identified

Continued on the next slide...
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<

Kentucky Univ. =

Legend

DEOK Transmission Zone

Tobasco
\ Ford

O laFage

o

Silver Grove

Bellevue N

N

Cold Spring

\ Dayton

Transmission Lines
69 kV

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

Copyright ©2014 F/

PIM©2017
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é/ DEOK Transmission Zone

Continued from the previous slide......

Project 2017 RTEP Window #1 target

Project ID SR WAIEWAIES

Sponsor reliability flowgates solved?

Estimated overall project cost by sponsor of $12.7M ($9.7

Yes; NTD scope + $3M TO scope in current year)
= NTD But causes an N-1-1 thermal overload Cost cap = $14M (in-service year $'s) for NTD scope of
on the Beckjord — Pierce 138kV line work
(violation) The fix for the new overload on the Beckjord — Pierce 138kv

line is approximately $1M;

The submitted cost $20.16M includes the Y3-064 merchant
6A DEOK Yes, with no additional overloads project cost, $0.5M, which shouldn’t be included as baseline
cost, The total estimated cost is $19.66M

Portion of . " _ .
6A DEOK Yes, with no additional overloads The Estimated cost is $9.17M. If the towers are not needed,

it could lead to a cost reduction of $1.25M from the total.

PJM TEAC — 11/2/2017 PIM©2017
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é/ DEOK Transmission Zone

Preliminary Recommendation: (Portion of 2017 _1-6A)

Install a new 345kV breaker “1422” so Pierce 345/138KV York ‘1

transformer #18 is now fed in a double breaker, double bus \ i
Wilder”

configuration. | [ Tobasco , o
Remove X-533 No. 2 to the first tower outside the station. Install a L A - - -

new first tower for X-533 No.2. / .
Install new 345KV breaker B and move the Buffington-Pierce 345kV _ \\\"_"ml__é'F’airge-\-\,\
feeder to the B-C junction. Install a new tower at the first tower X ook Ny, ™

S

outside the station for Buffington-Pierce 345kV line.

Remove breaker A and move the Pierce 345/138kV transformer #17
feed to the C-D junction.

Replace breaker 822 at Beckjord 138kV substation to increase the
rating from Pierce to Beckjord 138kV to 603MVA.

Silver Grove + N
» L I 2 .
Bellevue N ’*’o%

Cold Spring N

\ Dayton

Estimated Project Cost: $9.17 M
——c L

Required IS date: 6/1/2021

Legend
Substations Transmission Lines
Project Status: Conceptual il Gl
*  NMSkV 115 KV
120 kv 120 KV
138 kv R
1oLk 161 kV
. 230KV e
s 345KV
345 kv
+ 500KV
500 kV
765 kV
© subs identified (et

Copyright ©2014 E5ri
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2017 RTEP
Reliability Analysis Update
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é/ Dominion Transmission Zone
Baseline Project

Baseline Reliability - TO Criteria Violation

Replacement of Fixed Series Capacitors on Line #547 Lexington—Bath County & Line #548
Valley—Bath County COLOR | VOLTAGE |  TRANSMISSION LINE NUMBER

Date Project Last Presented: 10/12/2017 TEAC — e e OB St T

238 KV, | 208 theo 299 & 2008 theo 2099

— 15 KV, | L thru 199

Problem Statement: Dominion “End of Life Criteria” 1:: :: 'li’iiii'i

» The fixed series capacitors (FSC) on 500kV Line #547 at Lexington and on 500kV Line #548 at Valley PEmassd
were constructed in 2000/2001 to mitigate the Bath County angular stability issue. These two series
capacitors need to be rebuilt to current standards based on Dominion’s “End of Life” criteria. The
existing summer emergency rating (Rating B) of the FSCs is 3118 MVA. The existing summer
emergency rating for the line segments is 3954 MVA. A

* Replacement is needed because: doRTY

— EXxisting series capacitor units run out of spare parts, manufacturer no longer produce parts for
legacy models.

— The breaker module of the capacitor has a current rating of 3000 Amps, which makes the FSCs
the thermal limiting factor (normal operation rating 2858 MVA; emergency rating 3118 MVA) to the Bath
transmission line (normal operation rating 3954 MVA ; emergency rating 3954 MVA).

WEST STAUNTON \

Augusta

TRIMBLES

Recommended Solution:
Replace the existing FSCs with newer models of the same size. The current rating on the device will be
increased from 3kA to 4kA for normal operation to provide higher thermal capacity. (b2960)

\ 7 o Line #547 Lexington — Bath

- County; Line #548 Valley — Bath

f e A L AFAIRFIELD County FSC Replacement

ton Forge g
CLIFTON Rockbridge

Estimated Project Cost: $ 28.9 M PAG-S (o ) . sl

- ¢/ \rockerinee ) -l—-.. o > “‘-_
Projected IS Date: 4/1/2020 d=/ I TR A | g lI y = L
Project Status: Conceptual \ i O, sihnd viats e _jr_t
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B

Baseline Reliability - TO Criteria Violation
Line #205 and #2003 Partial Rebuild

Dominion Transmission Zone
Baseline Project

- &N & ©y
Date Project Last Presented: 10/12/2017 TEAC BELLWOOD €9 O
T -_ BROWN /
(@2)\ l ) OVERI -
T . A%
Problem Statement: Dominion “End of Life Criteria” o gg.}\ Sl
e 230KV line #205 and #2003 run from Chesterfield to Locks and Poe respectively. An approximate 3 CENTRALIA N, £ ,30?315 el g
mile section of these lines from Chesterfield to Tyler was built on double circuit weathering steel ' G / @G o
(Corten) towers in 1962. The corten structures are in poor condition. ~ TYLER/ | ——(100) S
« Permanent MW load loss for removal of these lines is 140MW. =W __\T1Y1L5EI{R;’ a4 .
» These line sections need to be rebuilt to current standards based on Dominion’s “End of Life” criteria.  [Ere 2 anawzoosramar | [ S : o i
i —@g l @ gﬁ) POLYES1
Recommended Solution: 9 (100) /7 \ o) HeF
] i ) ) ) ) ) ) | HARROWGATE / ¥/ WALTHALL (2” A @CC
» Approximately 3 miles of line #205 and line #2003 will be rebuilt to current standard using with a 7 Q@ “‘;\;‘-' a
summer emergency rating of 1047 MVA at 230kV. Proposed conductor is 2-636 ACSR. Considered ../ S Y,\c.?‘?‘“ \
structures include double circuit steel pole and double circuit galvanized steel tower. The Chesterfield - [ AVEI\IUE/\ SEE
- Tyler segments of line #205 and #2003 have an existing summer emergency rating of 478MVA. eatsaipl ”‘”g" ‘€0 prince @ eaYge
(b2961) : FERT
LOCKS | _% HARVELL
eyl
s
Estimated Project Cost: $9.5 M e { G I - . .
: 22: . | 588 theu 539 (69} \—C’E(Dt - ;}_ Iﬂ l_r" )lﬁ ‘».ﬁ'
i - —— 1! : f":‘:‘:::qq e ! Z = b —l I%E
Projected IS Date: 12/31/2022 =2 I @ P 0y
Project Status: Conceptual 69 KV. | AS NOTED .

PJM TEAC — 11/2/2017
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Date Project Last Presented.:
10/12/2017 TEAC

Problem: Short Circuit

« The Keystone 500kV “NO.
14 Cabot” and “NO. 16
Cabot” breakers are
overstressed

Recommended Solution:

 Replace the Keystone
500kV “NO.14 Cabot” and
“NO. 16 Cabot” with 50kA
breakers (02953 &2954)

Estimated Project Cost:
$1.24 M (per breaker)

Required IS Date:
June 1, 2020

PJM TEAC — 11/2/2017

Penelec Transmission Area
\ £ ]

Kittanning
Garretts Run Jet.

All-Dam

Federal st. ~ Kiski Valley

Vandergrift

Saltsburg

77777

Subs Identified

Blairsville East Flance

PIM©2017
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2017 RTEP Next Steps
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é/ M Upcoming TEAC Meetings and anticipated PJM Board Review

11/02 — Sub-regional RTEP — PJM West — Morning
11/02 - TEAC Reliability Analysis Update — Afternoon

o 2017 RTEP Window #1 - Reliability Recommendations
11/9 - TEAC Reliability Analysis Update

November

12/04 — PIM Board of Managers Review of November TEAC Recommendations
12/14 — TEAC Reliability Analysis Update and 2018 RTEP Assumptions Review
12/18 — Sub-regional RTEP — PJM South — Morning

12/18 — Sub-regional RTEP — PJM West — Afternoon

DI ef=TE 19/19 — Sub-regional RTEP — PIM Mid-Atlantic

WWW.pjm.com PIM©2017
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Questions?

Planning ?

B Community
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Appendix:

Previously Reviewed Baseline Upgrade
Recommendations for the December 2017 PJM
Board Review
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Mid Atlantic Region
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é/ BGE Transmission Zone

g

. bord Burle MerthBierat - Dart
Date Project Last Presented: 10/12/2017 TEAC ] Legend /19 East Petersbugg- B =D Bioneley e
J n
. . Substations Transmission Lines “ : . Princ Rosevill
Problem: Short Circuit . oKV o o caSterA"Pr“d”g._s‘,\P?e@ D‘”()SE'\;‘lI 3 Leola
15 kV 115 KV < J ﬁ&ﬁers.t@wn’ ) T
. The Conastone 230kV breakers ‘2322 B5’ and ‘2322 B6’ iy oy \\ _ i Donnelley
- n r
are overstressed ey 138 kv o’ M
161 KV 161 kv : q:llam y
Significant Driver: o S0 230 kv 5 o ]
345 kV .
. . 345 kV
. Creating new Furnace Run 500kV and 230kV stations S0 w00k
765 kV
(b2752) Subs Identified LSk

Immediate Need:

. Due to the immediate need, the timing required for an
RTEP proposal window is infeasible. As a result, the
local Transmission Owner will be the Designated Entity.

Alternatives Considered:

. Due to the immediate need of the project no alternatives
were considered ez

Recommended Solution:

. Replace Conastone 230kV breakers ‘2322 B5’ and ‘2322
B6’ with 63kA breakers (b2752.8 & b2752.9)

Estimated Project Cost: $1.07 M
Required IS Date: 6/1/2020

lenges Mills

I?.'(%Iatfelter

P (63
Nottingham

i

Colonial Pipeline ock Ridge

Shawan Rd.  Glenarm agley

B G

East Towson \Summerfield Tap2

ummerfi ’Id Tap

Westminster Otter Pt. y

0 |nk/sb|?g
Igi.pe eisterstown

White-RacK e

. -y PO
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é/ PSEG Transmission Zone

mpike

Generation Deliverability (Summer and Winter):
Presented: 9/14/2017 and 10/12/2017

Problem Statement:

. The VFT — Warinanco 230 kV circuit is overloaded for several contingencies.
(FG# GD-S26, GD-S27, GD-S28, GD-S33, GD-S556, GD-W37, GD-W38, GD-
W39, and GD-W348)

. The Warinanco — Aldene 230 kV circuit is overloaded for tower contingency loss

Foundry St
jewark Bay

Jelrsey

Federal Square

Passaic Valley Sewerage Commission oNewarkr Energy Center

|

of the Linden to Deans and Linden to Sewaren 230 kV circuits. (FG# GD-W353) { Bayomne
Immediate Need:

. Due to the immediate need, the timing required for an RTEP proposal window is N“““]A"evj &

infeasible. As a result, the local Transmission Owner will be the Designated J -

Entity.
Recommended Solution:

. Wreck and re-build the VFT — Warinanco — Aldene 230 kV circuit with paired
conductor. Addresses tower age. Does not require new right of way. Paired v
: : Tosco GIS.

conductor can address load requirement with room for future growth. (B2955)

§__Hosco
Alternative Solutions:

 Install parallel towerline - Dense, industrial area with limited property available. Would require » | Substations  Transmission Lines
new right of way and new station terminations. Ahnwest 1Y B9kV

Legend
estfield

« Install parallel XLPE cable - Requires opening the street. Adjacent to a railroad. Requires two : m .
new terminations. Create an impedance imbalance with the parallel overhead circuit. Cable i A 1384 ¥ ::Zt:
will have lower impedance and lower capacity than the overhead circuit. 1 ‘ G 161 kv \/ 1

Estimated Project Cost: $90.4 M ' ! 7 ey i ;o 0

. ‘ 7 y ! : 5 kv

Required IS date: 6/1/2018 N | e Vs

500 kv
765 kV

O subs Identified

785KV

Project Status: Conceptual

Kilmefode; PIM 872017
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é/ PSEG Transmission Zone

R
Harings Gji[’figrf\ o

Generation Deliverability (Summer): 5J D\/
Presented: 9/14/2017 and 10/12/2017 Va7 | ot

Problem Statement:

. The Cedar Grove — Jackson Rd. 230 kV circuit is overloaded for tower
contingency loss of the Cedar Grove — Athenia 230 kV circuits B2228 and K2263.

(FG# GD-S601)

Immediate Need:

. Due to the immediate need, the timing required for an RTEP proposal window is
infeasible. As a result, the local Transmission Owner will be the Designated Entity. o

tillsdale

awihome

&air Lawn

. Jackson Rd.
Recommended Solution: ol
n Rd.

. Replace existing cable with 5000kcmil XLPE cable. (B2956)

Alternative Solution:

» Re-conductor circuit with HPFF with 3500kcmil undergroud, pipe-type cable. Address age but
not age of pipe. Alternative not recommended. Only one vendor for HPFF remains. Future
availability of HPFF in question due to supply chain availability

« Abandon circuit - would leave a single transmission source from Waldwick 230kV for 215MW of
load at Waldwick/Hawthorne/Hinchman/Jackson Rd. Violates FERC 715 criteria by leaving two
sources to Jackson Rd. Would also render Waldwick PAR ineffective; 69kV would be the only
outlet/inlet for PAR adjustments. Thermal overload on 69kV system for n-1-1.

» Replace with overhead construction - need right of way. Surrounding area is developed and

Saddi&B
Cedar Grove, “ Rd /

0 '.:b}ﬁ?s’.‘/'i?: .'. nye Cllﬁéﬂ

seland

' \ LaureIAve Substations  Transmission Lines

'\ Marion Dr. ] !E . B9V 69 kV

o 5KV 15KV

TES kY

densely populated. Requires two river crossings, interstate highway crossing, and a U.S. route West Orange ww O\
crossing. Airport nearby. The construction of this alternative is not feasible. ; Y \/

] e ; 161 kY

Estimated Project Cost: $80 M ¢ _ 2 s o 0%
Required IS date: 6/1/2018 ; mmil sk

i O Subs dentified

Project Status: Conceptual
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é/ PSEG Transmission Zone

N-1-1 Thermal (Summer): Y.z \\Albndale W
Presented: 9/14/2017 and 10/12/2017 L R el g

Problem Statement:

. The Maywood — Saddle Brook 230 kV circuit is overloaded (Rate A) for the loss ol e
of the Leonia — Bergenfield 230 kV circuit. (FG# N2-ST13)

Immediate Need:

. Due to the immediate need, the timing required for an RTEP proposal window is )
infeasible. As a result, the local Transmission Owner will be the Designated inchmens /7€
Entity.

Recommended Solution:
. Replace existing cable with 5000kcmil XLPE cable. (B2957)

Alternative Solution:

+ Re-conductor circuit with HPFF - Replace 2.71mi with 3500kcmil undergroud, pipe-type
cable. Address age but not age of pipe. Alternative not recommended. Only one
vendor for HPFF remains. Future availability of HPFF an issue in question due to
supply chain availability

Yackson Rd.

Kuller Rd. |
Sedar Grove Sa
> S

+ Abandon circuit - Would leave a Maywood with a single underground transmission

. . . . 1 / Legend
source. Violates FERC 715 criteria by leaving one source to Maywood. \ IR PN & e Tansmission Lines
- - - - - 4‘ f I: .
« Replace with overhead construction - Need right of way. Surrounding area is "‘\ e g xﬂgen : ; ff:v f::’u
developed and densely populated. Airport nearby. The construction of this alternative is \ wa : Iéngsm i J oW\
not feasible. B : {9tfSteet f Y\
gt Orange TR i 4 18LRY \/ 161kv

v 230KV
230KV

* HGkV

Estimated Project Cost: $57.5 M ,. 7/, o
Required IS date: 6/1/2018 ‘ A 2 - so0m

Q subs ldentified TERC

Project Status: Conceptual
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AE Transmission Zone: Baseline Reliability
é/ BL England - Middle tap 138 kV/

2017 RTEP Window #1 Recommendation o )
Generation Deliverability and N-1-1 Thermal e o sl
Violation (Summer): oI Mol

Previously Presented: 8/31/2017 and 10/31/2017 e

\/ 181k .ﬁeﬂnan Avenue

0 Kk
it 230 kV

¢ 3M45kV S

Problem Statement: e 500KV

765 kV
765 kV

— The BL England — Middle Tap 138 kV circuit is overloaded for multiple O subs identited
contingencies. (FG# GD-S569, N2-ST1 and N2-ST4):

Recommended Solution:

— The BL England — Middle Tap 138KV line is a 10.12 mile double circuit
line with the BL England — Merion and Merion — Corson 138KV lines,
constructed on steel lattice towers. (B2945.1, B2945.2,and B2945.3)

* Rebuild the BL England — Middle Tap 138KV line to 2000A on double
circuited steel poles and new foundations at a cost of $22,640,000

* Re-conductor BL England — Merion 138kV (1.9miles) and Merion —
Corson 138kV (8miles) lines at cost of $3,923,000 and $9,845,000
respectively as they share the same lattice towers.

Estimated Cost: $36.4 M
Required In-service: 6/1/2022

Project Status: Conceptual R /
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2017 RTEP Window #1 Recommendation
Generation Deliverability Violation (Winter):

Previously Presented: 8/31/2017 and 10/31/2017

Problem Statement:

 The Tanyard — Preston 69 kV circuit is overloaded for line
fault stuck breaker contingency loss of the Milford to Steele
and Steele to Vienna 230 kV circuits. (FG# GD-W499):

Recommended Solution:

* Convert existing Preston 69 kV Substation to DPL’s current
design standard of a 3-breaker ring bus. (B2946)

* This solution resolves the overload, provides operation
flexibility and the opportunity for future expansion at the
Preston Substation.

Estimated Cost: $2.64 M
Required In-service: 6/1/2022

Project Status: Conceptual

PJM TEAC — 11/2/2017

Legend gl / |
§ Substations Transmission Lines [l Lo Price 0i W'
. Gk BIKV Y | i Centenilé ; Felton “SNew Meredith
. 15KV 15KV ;

CalwrtCifs 7 ion / _ _ e
"~ rasdler's Wharf awalkin fo

DPL Transmission Zone: Baseline Reliability

Tgnyard — Preston 69 kV

9 le
1:‘3 Ky v 120 kV " Grasonville
138 kv ‘-Va 138 kv 0

161KV \/ 161V e Mills Hilsboro
* 230KV S
*  345kV
345 kV ;
500KV il
500 kV =
765 KV ‘
©Q  subs identified i Longwood
Easton Tap
mn
" “Edst Muni = ; Bridgeville
Mg anyar
~rap ? I

Taylor
: Su

Pine Street Switchy:nL—- §insedond
Dupont Sealdd™ Gonog & T

| /{?/
[Laurél

Conawa'

Shafpiown /Short
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2017 RTEP Window #1 Recommendation
Generation Deliverability Violation (Summer):

Previously Presented: 8/31/2017 and 10/31/2017
Problem Statement:

 The Darley — Naamans 69 kV circuit is overloaded for tower
line outage of the loss of the Edge Moor to Claymont and
Edge Moor to Linwood 230 kV circuits. (FG# GD-SNew):

Recommended Solution:

 Upgrade terminal equipment at DPL’'s Naamans Substation
(Darley - Naamans circuit 69 kV) with an estimated cost of
$151,200. (B2947.1)

. Re-conductor 0.11 mile section of Darley - Naamans circuit
69 kV with an estimated cost of $197,000. (B2947.2)

*  This reconductor and terminal upgrade will eliminate the
aforementioned overloads.

Estimated Cost: $0.3482 M
Required In-service: 6/1/2022

Project Status: Conceptual

PJM TEAC — 11/2/2017

DPL Transmission Zone: Baseline Reliability

Darley — Naamans 69 kV

: g L N H'e‘ aton —
Legend ‘ N
Substations Transmission Lines co o B erry £Sh ‘

69 kV 69 kV ting royd
Flin

Jenkintown
. Fux Chase S,
oK 1o vanta Plymouth Fddingig
Burholme Tabor .

120 kV 120 KV M
J}JP T Merion Cedarb o0k

138 kV e hy
161 kv T _ Roxborou PuI ki Wﬁnee D&Luzeme
.« 200KV Pencoyd res\:entvﬂle

5KV SO Westmoreland  Wayhe Jet Ayrai /S 120
.« 500KV S B nMawrmmﬂl i
765 kv kil ik 1 Lianerch Parmsh {MM, \p ¢
765 kV R 7 Upper Darby Angora

Turnel

Subs Identified Newtown,Square
) Elmwood \{N.
Lenape Macdade ;
| _ oo = NnaronHil i
_ ddlgiown i Morton -~ -
Congord_—0— Woodlyn ~[5land'R Penrose -

Saville Printz 'dd?%ne Eaglé Gen. 3

% Beaver Brook
Naamansr,\@s i @C““"s‘“ﬂwer tf Deptford

. Llndenwold
Talleywlle Deteye) = e

Hoékessen

tau  Wenonah

Valley Road j Man!
%s ville a y i West Wilmington CarrCl'D?g NoﬂanwEIe i
Silverbrook ont Edge Moor
Clay Me”“a'd West Brandywme dge L4 ] D’Becken High S
m

AW ._,.‘ Milliown {G neral Mot WP paars
‘ Kiamensi é) Gfﬁ'ﬁsthna é
; ) mbers
Chapel Street” , = Churchrnans' ’ifwcé;ue ir
o Bear City of New Castle bodstown
Glasgow m‘ﬁtk\
g\ W Reeney

Kershaw (CltyofNEWﬂfk) Harmony
iCeCI \ Delaware City
]

L

Franklin
Hares Comer \
Red Lion = -
illums Pond Mo'“- eybold : ‘ / pper P|ﬂsgmue""-- .
fiva I/

Chard=—"

Mt. Pleasant
1J0rwn of Middletown
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é/ DPL Transmission Zone: Baseline Reliability
Dupont Edge Moor —Silver R. 69 kV

. 2 Pen
2017 RTEP Window #1 Recommendation agnd \%;gw sl
. . I . . Substations Transmission Lines o

Generation Deliverability Violation (Summer): SR E'mwldaZJ ros
120 kv \/ 120k s landRoad  Phiiose
Previously Presented: 8/31/2017 and 10/31/2017 i \V/’ i _ _

Problem Statement: i oy dgioen ('
e The Dupont Edge Moor — Silver R. 69 kV circuit is overloaded st " s e g (o point”
for tower line outage of the loss of the Edge Moor to Claymont : 74 s d i s TR

1 E Da

and Edge Moor to Linwood 230 kV circuits. (FG# GD-S591)

F
" Hockessen

|vé_5‘i eRoad
. Valley Road Nortonvi
Recommended Solution: otk S (7 upo:lEdgeMoor 0|//
. . . . /-f . on man
 Upgrade terminal equipment at DPL’s Silverside Road Ve X West Westwnmmgto%E dgepMoor _
Substation (Dupont Edge Moor — Silver R. 69 kV). (B2948) gy Sl U EOYe0 pensgm 4O

: Kiamensi
i

Estimated Cost: $0.1512 M Ciy oNewark) e Sioe

T Bear _ ~_
" Sunset Lake > Woodstown
Y. City of Nequsﬂe N

Required In-service:6/1/2022

Aeen

s
s
i
|
\\)_!Jsow

_\\

Project Status: Conceptual

Delaware Ci
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é/ ME Transmission Zone: Baseline Reliability
Northwood 115 kV bus

North Bangor

2017 RTEP Window #1 Recommendation
Generation Deliverability (Summer): S —

* B9KV 69 kv
. M5kv 15 kV

Previously Presented: 8/31/2017 and 10/31/2017 120 20k

V
kY AVARE 1\
\

161 kv / 161k
*  230kV

Problem Statement: . sk

* 500 kV

« The Northwood 115 kV bus is overloaded for Single v
contingency loss of the Hosensack to Steel City 500 kV T
circuit. (FG# GD-S180):

230 kV
345 kV

Recommended Solution:

=}l e Northampton Energy
* Upgrade limiting 115 kV switches on the 115 kV side of the ooty TRl Coment e @Poine Notth
230/115 kV Northwood substation and adjust setting on )
limiting ZR relay. (B2950)

play 2 Cement

L Mickleysa Catasauqua ‘
South Farmersville ",

EastAllentown

i P

danas
arseriz! i
el sl

Fogelsville ~_rackersport ; # Homer Resarch Laboratory
. Domeyville g
South F e[ v— o3

Estimated Cost: $0.0974 M

Foods G -Iiat&ﬁeigll—]

ATaTRaD Anr 87" i“:"' it
eor 6 L ,‘
Air Psodaas*gﬂsgsls&nsﬁ L0 Mack

Breinigsville @ Schoeneck Macungie Pump ¢~

anark \ . ~
Required In-service:6/1/2022 ‘fﬁa‘é‘”‘&ﬁ"?’-‘z %r&w
acungie £ y i

East Topton

Project Status: Conceptual
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B

2017 RTEP Window #1 Recommendation
Generation Deliverability (Summer):

Previously Presented: 8/31/2017 and 10/31/2017

Problem Statement:

« The Seward — Florence 115 KV circuit is overloaded for
multiple line fault stuck breaker contingencies. (FG# GD-S792
and GD-S793):

Recommended Solution:

» Upgrade Florence 115kV line terminal equipment at Seward
SS. (B2951.1)

» Replace Blairsville East/Seward 115kV line tuner, coax, line
relaying and carrier set at Shelocta SS. (B2951.2)

* Replace Seward/Shelocta 115kV line CVT, tuner, coax, and
line relaying at Blairsville East SS. (B2951.3)

Estimated Cost: $1.49 M

Required In-service:6/1/2022
Project Status: Conceptual

PJM TEAC — 11/2/2017

PenElec Transmission Zone: Baseline Reliability

Seward — Florence 115 kV

Legend (/
aarman

Substations Transmission Lines i
. 69KV 69 kV N Glory Spangler
. 15KV 15 kv S \"'

120KV \ 120k & EaslPike =N Clover NUG

138KV \/ 138KV
161 kv \/ 1k

*  230kV

230 kV
e 345kV

345 kV

+ 500KV
765 KV
O  subs Identified

/ Saltsburg

500 kV
765 kV

Social Hall ~ Blairsvi

EWﬂf onn i
‘. Yu 0
A /P S  EthelSprings BeQuelaygh
Vasco Tap~ VASCO Bon Air
Stony Springs Jct. Tap Edgewater >0 Spruce Street
Cooper. Sbide
Luxor WA E\rospect ."- DHilltop

deer hl:lillday .
g RBZMTS'\/
el Hil

al

Bracken Jct. Tap Beth
etnien

PIM©2017
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é/ PenElec Transmission Zone: Baseline Reliability
North Meshoppen 230/115 kV transformer #3

2017 RTEP Window #1 Recommendation o
Generation Deliverability (Summer): gy g
120kV \/ 120k
Previously Presented: 8/31/2017 and 10/31/2017 161V ¥ v
Problem Statement: . s o
*  The North Meshoppen 230/115 kV transformer #3 along with the sy .
O subs identified

115 KV series reactor are overloaded for single contingency loss
of the North Meshoppen — Canyon — E. Towanda 230 kV circuit
and the North Meshoppen 230/115 kV transformer #4 . (FG# e
GD-W35 and GD-W75): '

o
Asylum TWP

Recommended Solution: gy 0

 Replace the North Meshoppen #3 230/115kV transformer
eliminating the old reactor and installing two breakers to
complete a 230kV ring bus at North Meshoppen. (B2952)

Estimated Cost: $6.802 M

Brookside

Required In-service:6/1/2022 N%tta‘h"?’;"y 9 F N gl
d untain 10

Project Status: Conceptual
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Western Region
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é/ AEP Transmission Zone: Baseline

Hazard — Wooton 161kV Circuit

Baseline Reliability —Project Additional Scope
Previously Presented: 9/11/2017 SRTEAC and
11/2/2017 SRTEAC e | st B omer oroex

Problem Statement: The Hazard — Wooton 161 kV line —
overloads under summer and winter peak conditions during D Wiedhwisg
generation deliverability analysis performed as part of the 2016 PIJM E - : B o v
RTEP Window 2. During the 2016 PJM RTEP Window 2, the g s o e | I

recommended solution is “Perform a Sag Study of the Hazard — Bonmyman
Wooten 161 kV line to increase the thermal rating of the line” . BN ot

(B2761.2, presented on 10/6/2016 TEAC). The results of the sag Muenc . m ; ' | lim& o
Blus J.u‘.nml‘l -

Topmost | Burton
)

study determined that 40 of the 45 structures which comprise the line
would need to be replaced due to sag clearance issues. Additionally,
approximately 6.3 of the 6.5 mile Hazard — Wooton 161 kV line utilizes

Ol i ‘,/,
wood structures from 1943. There are currently a total of 52 category - m ,(,ﬁ“ 4
|

Fé Vicco
Beeo
Jaft o - =
= o o Eloming

= Colller

A open conditions along the 6.5 mile long line which is comprised of
45 structures. These open conditions include damaged/rotted poles
and damaged guy wires, shield wire, conductor, insulators, and cross O -l Gotdzn 02k Mgy Mevvg

Jenkins

Leslle

arms. Therefore, the conclusion of the sag study is to rebuild the line. Wendiyel”

Recommended Solution: Rebuild the Hazard — Wooton 161 kV W
line utilizing 795 26/7 ACSR conductor (300 MVA rating). (B2761.3) x_m**'"""

Estimated Cost: $16.48M ( L s ok s e

Clover Fork (Retired?)

Expected In-service: 6/1/2021

SRRTEP - West - 11/02/2017 38 PIM©2017
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ComEd Transmission Zone: Baseline
é Schauff Road — Rock Falls 138KV Circuit

Legend

Substations Transmission Lines
. 69KV 69 kV

Baseline Reliability — Light Load Deliverability Violation SRIEY | o

Previously presented: 9/11/2017 SRTEAC and oy i Stering han e Loe Ce
11/2/2017 SRTEAC P 161k EasyR
Problem Statement: Queue 0-09 and O-29 are back to active 5 i Sterling Steel

from suspension. Rock Falls — Nelson 138KV Red line, Schauff Road o e Stering el West o

(009&029) — Nelson Tap 138kV Red line and Schauff Road(09&029)

— Rock Falls 138kV Red line are overload in base case and multiple Rock Falls Ne;sb-nb——Nelson—TaP/——————

P1651

Single Contingencies. / L RockFalls Negn:%m Son-Energy-Center

Immediate Need: Due to the immediate need, the timing required for

an RTEP proposal window is infeasible. As a result, the local SH ¢
Transmission Owner will be the Designated Entity
Recommended Solution: Install a new 138kV circuit 18702
from Schauff Road to Rock Falls and install a fourth breaker and a
half run at Schauff Road. (B2959)
Estimated Cost: $20M
o025 3,)009

Expected In-service: 11/1/2019

Normandy

SRRTEP - West - 11/02/2017 PIM©2017
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é/ AEP Transmission Zone: Baseline Reliability
Problem Statement: TO Criteria violation Sand H|” 138kV R|n . '

. Customer Service: The MarkWest Customer is increasing the T Sl o
peak demand of its Warton Hill & Calis Switch delivery points
significantly (60 MW addition, 144 MW total) over the next s ~g

couple of years. This load increase drives planning criteria

LEA A McEiroy Sw.

C Run SW
ariaci onner Run

violations on the surrounding 138kV system. asant afive =" %T“"“"s..,,. _cgient Liecty
. Planning Criteria Violations: Due to major load increases at soutH YorkviLLesw B
MarkWest's Majorsville, WV facilities (served via Calis SW & " i S IR, a | %
Warton Hill), the following thermal capacity and voltage o o S*E.if':;::; S
violations are observed : Souts, inmln:r- 2/ e il
« For loss of the Brues-Sand Hill & Tidd-Sand Hill 138kV lines or il - SN ey
Sand Hill breaker ‘A’ failure: Py S
— Kammer-Aston 138kV line overload (556 ACSR conductor, 284 o “mg"mm?”"';J."Jn.,m«m
MVA rating) [ T BTE:E:I::I *pd Hill
— Calis SW 138KV area low voltages (voltage-collapse)
« For loss of the Brues - Sand Hill & Big Grave Creek - Kammer i g e e e
Holloway 345kV Al r
138kV lines: {p&;peam.::i ::::I:;ﬁ'wmm
— Tidd-Sand Hill 138kV overload (556 ACSR conductor, 284 ot Betieg Vo itemses
MVA rating) = n3
e  Immediate Need: Due to the immediate need, the timing Y R Blana m R
required for an RTEP proposal window is infeasible. As a result, % ::ﬁq,aar...,.u......(c...,_,
the local Transmission Owner will be the Designated Entity. o ol S
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é/ AEP Transmission Zone: Baseline Reliability
Sand Hill 138kV Ring Bus Expansion.

Tidd :ukvlﬂﬂud 138kV
Ecardinki GRits'

Continued from previous slide...
Beech Bottom
Diilivale e B

Recommended Solution:
Cut George Washington — Tidd 138kV circuit into Sand Hill and |

reconfigure Brues & Warton Hill line entrances. ($2.19M) (B2958.1) T %'T""'"..m T
Add 2 138kV 3000 A 40 kA breakers, disconnect switches, and update o L e Shpemeck

relaying at Sand Hill station. ($5.06M) (B2958.2) G ot o B e i
Alternatives: Re-conductor the area’s overloaded 138kV circuits: SRSV 7

. Kammer-Aston 138kV (9.3 miles) and Tidd-Sand Hill 138kV mernm (T 7 (et Kt f el S
(19.3 miles). This would be an expensive endeavor due to the BrdgesiP@arden _ '
long mileage and challenging terrain. In addition, the criticality of T B ORI s niam
these circuits would make outage-scheduling very difficult. Plus, el | Srowns Run" By
they are built as double-circuit tower-lines. " Eaenwon *’

. To resolve the low voltage constraints, install additional 138kV
capacitor banks, for area voltage support. The grid in the area oy SV mcieeim e
already has substantial capacitor bank penetration and this b i s
addition is expected to saturate switchable capacitor banks thus Dittes Bottom o< devilell =
resulting in poor coordination and mis-operations. ;’ ] rpematice

A|tel’natlve COSt $35'50M = = l;u Grave Cresk Aston ..l Gosney Hill Sw DY

o o

Estimated Project Cost: $7.25M ) .,--.;‘,-.,E,.-;,:,-.---qr...,.u......(.;...,.,

e Plant! g
Expected ISD: 7/1/2017 gk e )
Projected ISD: 12/1/2018 D oo s
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= Y December 2017 PJM Board Approval

 PJM anticipates that all recommended baseline solutions in

today’s presentation (including the Appendix) will be presented
to the PJM Board in December and recommended for inclusion

In the RTEP.

PIM©2017

PJM TEAC — 11/2/2017


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

= Y Revision History

e V1-10/27/2017 — Original Slides Posted

e V2-11/3/2017
— Slide #8, Corrected the typo GD-S587 to GD-S857
— Slide #10, Remove the Date Project Last Presented

— Slide #14, Change “transformer #17” to “transformer #18” in the
second bullet under problem statement

e V3-11/3/2017
—Added Slides #40 and #41
« V4-1/5/2018
—Slides #12 and #13, Corrected Required IS Date to 12/1/2022
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