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Reliability Analysis Update




2014 RTEP Proposal Window #1 Update




F Y 2014 RTEP Proposal Window #1

* Window opened on 6/27/2014
* Closed on 7/28/2014

* Project Naming Convention
* Project Identification Taxonomy: 2014 1-1A

RTEP RTEP Window Index Project Sponsor index Proposal Index
. ) ) (for multiple proposals from the
Year (within the current year) for this window same Sponsor)

PJM TEAC 9/25/2014
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Y Transmission Owner Upgrade

« Transmission Owner Upgrade is a Defined Term

* “Transmission Owner Upgrade” shall mean an upgrade
to a Transmission Owner’s own transmission facilities,
which is an improvement to, addition to, or replacement
of a part of, an existing facility and is not an entirely new
transmission facility.

PJM TEAC 9/25/2014 PJM©2014



F Y 2014 RTEP Proposal Window #1 Proposals

» Approximately 50 individual facilities
with reliability criteria violations
— Approximately 112 flow gates are identified

* 15 proposing entities
106 proposals

— 46 Transmission Owner Upgrades
Cost range of $0.02M to $139.2M

— 60 Greenfield Projects
Cost range of $10.2M to $1,367M

« 18 target TO zones

* Proposals span 10 States

— DE, IL, IN, KY, MD, NJ, OH, PA, VA,
WV Legend

v Trans Lines >= 345 kV
®  Subs >= 345 kV
7~ FERC Order 1000 Window Proposals

PJM TEAC 9/25/2014 PJM©2014




F Y 2014 RTEP Proposal Window #1 Proposals

 PJM continues to evaluate the proposed projects

« Based on the work done to date proposals fall into
the following high level categories
1. Recommended solutions

2. Retirement/At Risk related (reliability violations will be re-
evaluated pending the status of the retirement/at risk
generation)

3. FSA generation related (reliability violations will be re-
evaluated pending the status of the planned generation)

4. Technical evaluation is on-going as necessary to develop
a preliminary recommended solution

PJM©2014
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F Y 2014 RTEP Proposal Window #1 Proposals

» As part of the evaluation, PJM considered the
15-year analysis results when making
recommendations to check if a more robust
solution would be needed due to that test

 The15-year analysis results did not indicate a
need for more robust solution recommendations




2014 RTEP Proposal Window #1
Continuing PPL Zone Evaluation
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2014 RTEP Proposal Window #1

Common Mode Outage (FG # 797, 801)
Violation

The Montour — Milton — Sunbury 230 kV circuit is
overloaded for tower contingency loss of Montour
— Susquehanna 230 kV circuits.
Solution Alternatives Submitted:

P2014_1-3I $146.4M
- P2014_1-4C $31.8M
- P2014_1-71 $139.2M
- P2014_1-7J $29.2M
- P2014_1-7K $114.1M
- P2014_1-7L $87.1M
- P2014_1-7M $102.9M
- P2014_1-7N $112.5M
- P2014_1-70 $164.2M
- P2014_1-7P $1,367M
- P2014_1-13B $55.36
- P2014_1-14E $29.8M
- P2014_1-14E1 $80.9M

PJM is in the process of evaluating these potential
solution alternatives

PJM TEAC 9/25/2014
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F Y PPL Transmission Zone

*  Existing approved baseline upgrade B2282 — presented to TEAC 7/2013 and PJM
B2282 — Rebuild the Siegfried — Frackville
230 kV line is approved at $84.5M but that Board approved 10/2013
cost is anticipated to increase due to FY PPL Transmission Zone
additional construction scope due, in part, + Common Mode Outage G A P :
to the difficulty in obtaining extended . Tho it —Siegtisazzo N =

n this line. circuitis overloaded for the
outages on this © Montour — Susquehanna 230 kV

tower line contingency.
Proposed Solution:
— Rebuild the Siegfried-

« Some of the 12 projects in the PPL

Transmission Zone proposed to mitigate RIS e = .
the Montour — Milton — Sunbury 230 kV ¢ EstimaledProjeckosk r
(FG # 797, 801) circuit overload also - $845M

Expected IS Date:

mitigate the baseline reliability need for 61112018

this existing project

PJM TEAC 7/10/2013 PJM©2013

PJM TEAC 9/25/2014 PJM©2014




= % PPL Transmission Zone

* Next Steps for the Montour — Milton — Sunbury
area in the PPL Zone

— Continue to perform the analytical evaluation

— Scope and begin work for a cost and constructability
review

PJM TEAC 9/25/2014 PJM©2014



2014 RTEP Proposal Window 1
Recommendations
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«  Common Mode Outage Violation
« 2014 RTEP Proposal Window #1 Violation
(FG # New 1)

. The Middle 138/69 kV transformer #1 is overloaded for
line stuck breaker contingency loss of the BL England
— Middle Tap — Corson and Corson — Dennis 138 kV
circuits, plus Corson 138/69 kV transformer #2.

« Recommended Solution:

— Replace Middle T3 138/69 kV transformer with
225 MVA nameplate. (B2553)
(P2014_1-12J)

« Estimated Project Cost:
$75M

* Required IS Date: 6/1/2019

PJM TEAC 9/25/2014

~ AE Transmission Zone

Legend | __England
Substations Transmission Lines /
< 15KV 69 L]
® 138KV 1n5kV |
* 161KV \/ 138kv 3
. 230KV 44 L.
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. M5V oL |
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el Smith  North Fayette

F Y AEP/APS Transmission Zone

F’arkvnew

. Baseline (FG# 133, 204, 205) and : \
Generator Deliverability /Common Mode '
Outage

. 2014 RTEP Proposal Window #1
Violation (FG# 232, 234, 799, 1042)

Camegie
Mahans Lane

. The Tilton — Windsor 138KV is overloaded for South Cadiz
system normal and multiple contingencies. e By

Manifold

Dutch Fork |

. Recommended Solution: Reconductor 0.5 miles

Q. Tlltonsviﬂg West Liberty

of Tiltonsville-Windsor 138 kV and string the W p Fort Henry =

vacant side of the 4.5 mile section using 556 7 Lagonda

ACSR in a six wire configuration. (B2555)

(P2014_1-2A) Valley Grove

Legend
«  Estimated Project Cost: $2.0M Cunty Line wEey Gt
5 . 161KV AVARE" T

. Required IS Date: 6/1/2019 D N

230 kV

Sand Hill 7 00N 345 KV
- 89KV
500 KV
765 kv

Washington
9e 9 GV'\hnoa l:u‘!lkSMtch O Subs Kentised

Big

765 kV
HVDC

PJM TEAC 9/25/2014 PJM©2014
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«  Common Mode Outage
« 2014 RTEP Proposal Window #1

Violation (FG# 794)

. The Clinch River — Clinch Field 138kV line
is overloaded for the tower outage of the
Clinch River — Fremont 138kV line and
Clinch River — Dorton 138kV line.

. Recommended Solution: Install two 138 kV
prop structures to increase the Maximum
Operating Temperature of the Clinch River
— Clinch Field 138 kV line.(B2556)
(P2014_1-2D)

. Estimated Project Cost: $1.1M

. Required IS date: 6/1/2019

PJM TEAC 9/25/2014

AEP Transmission Zone

Lockhart

Fremont

Copper Ridge

Garden Creek

Shack Mills
Skeggs Branch Keen Mountain
Buchanan IPP

Grassy Creek

tcher R
T g Richlands

Claypool Hill

Clinchfield
A

AEP
Clinch River v
Virginia Gity A Hybrid Energy cenllgrb Lo

Elk Garden

Dickens Legend
Substations Transmission Lines
. NSV €9
. 138KV M5V
. 161KV \/ 138KV
- 230KV AVART
. 345KV
. 500KV
. 69KV
765 kV
©  subsdentited

230 kV
345KV
500 kV/
765 kV

Spring Creek
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F Y ATSI Transmission Zone

« Common Mode Outage A o
« 2014 RTEP Proposal Window #1 . “::Eewm,
Violation (FG# 1057) = Division (CPP)

Av .nte Edgewater (CPP) Freedom (CPP) Horizon
- Astor Crestwood  Dodge (CPP) LTV Steel Furn: Infand
. Bm%p%'i‘:]:’ Admiral Dawson Darwin _ Jmnms:j;lyam g%mmons
. The Avon 345/138 kV transformer #92 is Gran S Ridge Ruag (GPP) NEWBIN
. i rove! LTV East
overloaded for line fault stuck breaker Westhore ik Garfeld Grant |

contingency loss of Avon — Juniper 345 kV
circuit and Avon 345/138 kV transformer
#91.

= atib ronze Plain Dealer Brooklyn
N r GMC Parma
¥ Musra Ford Brookpa
pel IX Center Hummel
f Crystalcleyeland Hopkins Airport Eaton
Clifford

Gates Elden

Dunkirk

Faber

Fieldstone
Ere '

ATSI 8
Larlisle G.E. Strongsville

. Recommended Solution: At Avon
substation, replace the existing 345/138kV

\__ Galaxie

448MVA #92 transformer with a 560MVA tnt i
Unlt (82557) (P201 4_1 'gE) P Careien Substations Transmission Lines
Brunswick s HIRY €9
«  Estimated Project Cost: $5.4M T
LM Brighton i B 230 kv

Buckeye S 345 KV
rthModing . BIKV
765 kV

©  subs dentited

. Required IS date: 6/1/2019

500 kV

765 kV
HVDC

Wellington
b West Medina

Ryan

PJM TEAC 9/25/2014 PJM©2014
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« Common Mode Outage
« 2014 RTEP Proposal Window #1

Violation (FG# 720)

. The Richland to Naomi 138 kV circuit is
overloaded for bus contingency loss of the
Richland 138 kV bus section.

. Recommended Solution: Close normally open
switch A13404 to create a Richland J Bus -
Richland K Bus 138KV line. (B2558)
(P2014_1-9H)

. Estimated Project Cost: $0.02M

. Required IS date: 6/1/2019

Timber Switch
Tiliman

PJM TEAC 9/25/2014

ATSI Transmission Zone

Stryker
Napoleon Muni Midw:

Ridgeville

City of Bryan

Lockwood Rd. Richland
.

ille 2 Johns Manville Defiance
JahnsManvslll‘7v ZDeﬁance E?.M Defanes

Ayersville

Legend

Substations Transmission Lines

S KV €9
. 138KV M5V
AEP . 16KV \/ 138KV
- 230KV
. 345KV
. 500KV
- 89KV
765 kv
©  subs dentited

\V 6
230 kv
345 kv
500 kV
765 kv
HVDC

PJM©2014




B

- Baseline (FG# 99, 100, 101) and
Common Mode Outage (FG# 754,
918, 919, 920, 921) Violation

« 2014 RTEP Proposal Window #1
Violations

. The Black River to Lorain 138 kV circuit is
overloaded for multiple category C
contingencies.

. Recommended Solution: Reconductor the
Black River-Lorain 138kV line and upgrade
Black River and Lorain substation terminal
end equipment. (B2559) (P2014_1-9F)

. Estimated Project Cost: $9.6M

. Required IS date: 6/1/2019

PJM TEAC 9/25/2014

Shinrock

ATSI Transmission Zone

Avonflale Edgewater (CPP)
2 Astor Crestwood Dodge (CPP)
Black Rlver. Repvine Admiral Dawsonp, -
A
). Lorain
.ﬂ" Nané?é\mnze
A\ —F Sia Ford Brookpark
Neferigho Musay=TJohnson Glenn Research Center
> stal Dell IX Center
Cleveland Hopkins Airport
Clifford Eaton Elden
Dunkirk

Fieldstone —Fowles
Ere
Emily

Henrietta Legend
Substations Transmission Lines
LM Camden © NSKV &9
138KV "5V
. 161KV \/ 138KV
- 230KV AVART
. 345KV
. 500KV
LM Brighton . 89KV
765 kV
©  subsdentited

230 kV
345KV
500 kV/
765 kV

HVDC
Wellington
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F Y ATSI Transmission Zone

« Common Mode Outage
« 2014 RTEP Proposal Window #1 )
Violation (FG# 790, 802) SN

. The Ottawa -Lakeview — Greenfield 138 kV JocSsaint
circuit is overloaded for tower contingency Lo
loss of the Dave Besse — Lemoyne and
Dave Besse — Beaver 345 kV circuits. orgwas

Lakeview
-

. Recommended Solution: Construct second
138kV line between West Fremont and
Hayes substation on open tower position of
the West Fremont - Groton - Hayes 138kV
line. (B2560) (P2014_1-9G)

New Departure Greenfield
Visteon-Ford

Legend

West Fremont

Substations Transmission Lines

Fremont NSV &9
138KV "5V
- Estimated Project Cost: $7.4M Fremont Center T
*  Required IS date: 6/1/2019 Ry oy
Subs identited A
AEP o HVOe

PJM TEAC 9/25/2014 PJM©2014
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« Common Mode Outage
« 2014 RTEP Proposal Window #1
Violation (FG# 993)

Joliet Central

. olie
Enbridge J}um oA
County E.C. S. Joliet

New Lenox
Frankfort

. The Dresden 345/138 kV transformer 83 is
overloaded for line fault stuck breaker
contingency loss of Dresden — Elwood 345
kV circuit and Elwood bus tie.

Caterpillar

iton Ctr.

. Recommended Solution: Install new 345 kV
circuit breaker 5-7 at Elwood substation.
(B2561) (P2014_1-6C)

LaSalld|Pumping Station Legend

. Estimated Project Cost: $2.6M . 7 : e et

. & . 16KV AVARE T
Required IS date: 6/1/2019 I
;=

©  subs identited

345KV
500 kV
765 kV
HVDC

PJM TEAC 9/25/2014 PJM©2014



Paddock

F Y ComEd Transmission Zone

+ Baseline (FG# 175), Generation
Deliverability (FG# 190) and N-1-1
(FG# 1.4, 1.5,1.7, 2.6) Violation

« 2014 RTEP Proposal Window #1
Violation

. The Harlem to Roscoe Bert 138kV Blue line Pecatonica
is overloaded for single contingency loss of

Argyle

the Cherry Valley — Belvidere 138 kV circuit
and for multiple contingency pairs. S. Pecatonica ) _
{Piemmu Chares, Belvidere

. Recommended Solution : Remove 2.0 miles Rockiord 2 Enargy Cenir oo 0 1"
of wood poles on 138 kV line 17105, erect = sl 4 ey
new steel structures, and install new 1113 T - s ®
kemil ACSR conductor from Roscoe Bert to e
Harlem. (B2562) (P2014_1-6A) SO Ao

. Estimated Project Cost: $4.6M . 6 e =

«  Required IS date: 6/1/2019 71 : L

PJM TEAC 9/25/2014 PJM©2014




F Y DOM Transmission Zone

+ Baseline (FG# 429) and Generation
Deliverability (FG# 320) Violation

« 2014 RTEP Proposal Window #1
Violation

. The Northeast to Carver 115 kV circuit is
overloaded for single contingency loss of
Northeast — Shockoe 115 kV circuit.

. Recommended Solution: Replace Wave
Trap at Carver Substation with a 2000A
Wave Trap. (b2565)

(P2014_1-4B)

Legend

: = _‘ W6 7 e = Substations Transmission Lines
«  Estimated Project Cost: $0.04M £ ! eniallle, _ i o

. 16KV \/ 18k

230KV \/ 18
345 kV.

»  Required IS date: 6/1/2019 : cmw

345KV
+ B9kV

785 kv
©  subs dentited

500 kV
765 kV
HVDC

PJM TEAC 9/25/2014 PJM©2014




F Y DOM Transmission Zone

- Baseline (FG# 366) and Generation
Deliverability (FG# 289) Violation |

« 2014 RTEP Proposal Window #1
Violation

ille

. The ACCA to Herm 115 kV circuit is SeRRe
overloaded for single contingency loss of
Northeast — Shockoe 115 kV circuit.

. Recommended Solution: Reconductor 1.41
miles of existing line between Acca and
Hermitage and upgrade associated terminal
equipment. (b2566)

(P201 4_1 _4A) G idiothian / dly | y “ Sirse iyl Subst'a‘::\s Thns;:ission Lines
- Estimated Project Cost: $1.82M e T

o i B 230KV
g ptuance NUG .+ 500KV S
oKty lar 69kV

. Required IS date: 6/1/2019 | 1 e ooy

O Subs Kentised Ll

HVDC

1 Brown Boveri

PJM TEAC 9/25/2014 PJM©2014




B

« Baseline (FG# 195, 196, 197) and
Generation Deliverability (FG# 719,
1108, 1109) Violation

« 2014 RTEP Proposal Window #1

Violation

. The Crescent 345/138 kV transformers #1
and #2 are overloaded for multiple category
C contingencies.

. Recommended Solution: Operate with the
Crescent # 3 - 345/138kV autotransformer
in-service by replacing eight (8) overdutied
138KV breakers at Crescent and three (3)
138kV breakers at Beaver Valley and install
a # 1 section 345kV breaker for the 331
circuit at Crescent. (B2563) (P2014_1-10A)

. Estimated Project Cost: $7.285M

. Required IS date: 6/1/2019

PJM TEAC 9/25/2014

DLCO Transmission Zone
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. T
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Legend
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230 kV

765 kV
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F Y DEOK Transmission Zone

+ Baseline (FG# 124) and Common S ; ) %
Mode Outage (FG# 1037) Violation X b
« 2014 RTEP Proposal Window #1

Violation

. The Miami Fort - Willey 138 kV circuit is
overloaded for line fault stuck breaker
contingency loss of the Miami Fort — Clifty
Creek, Miami Fort — Hebron Tap, Miami
Fort — Midway, Miami Fort — Morgan 138 kV
circuits and one of the Miami Fort 345/138 \ _
KV transformer. ] e iy

+  Recommended Solution: Add two breakers e Richete Miier
at Miami Fort 138 kV. (B2564) (P2014_1-

Drewersburg

)
A /

(,ﬁapleknoll

Mt. Health
Finneyt%n %

1A) Credk —A"':h' 'fii =/ V Substations Transmission Lines [
SBArE0 \ N, . MSKV 69

«  Estimated Project Cost: $2M Ko o~ Sl

«  Required IS date: 6/1/2019 IR o

U oo . 500KV
. BokV
765 kv

©  subs dentited

345KV
500 kV
765 kV

PJM TEAC 9/25/2014 PJM©2014




B

 Baseline (FG# 222) and Common Mode
Outage (FG# 1099) Violation
« 2014 RTEP Proposal Window #1

Violation
. The Riverside 115 kV bus section is overloaded for
line fault stuck breaker contingency loss of the
Brandon Shores to Riverside 230 kV circuit ‘2344,
Riverside 230/115 kV transformer #1 and Brandon
Shores 230/115 kV transformer #2.
. Recommended Solution:
Upgrade the Riverside 115kV substation strain bus
conductors on circuits 115012 and 115011 with double
bundled 1272 ACSR to achieve ratings of 491/577 MVA
SN/SE on both transformer leads. (B2567)
(P2014_1-8A)
. Estimated Project Cost: $1.14M
. Required IS date: 6/1/2019

PJM TEAC 9/25/2014

BGE Transmission Zone
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Legend
Substations Transmission Lines
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F Y BGE Transmission Zone

Shawan Rd. L ~Glena
* N-1-1 Thermal (FG# 1.8) Violation /)
. 2014 RTEP Proposal Window #1 Violation — /
. Northwest — Northwest #2 115KV tie circuit is Yiastminstsr
overloaded for the loss of the Northwest 230-2 §%7 4
transformer and the loss of the Northwest 230- )

oedpard] || Northwest #2
3 transformer o i e

Northwest; 3l 2f S { » M Gunpowder

Pleasa "/ A \_.!;

pPS

. Recommended Solution:

Reconductor Northwest — Northwest #2
115kV 110574 substation tie circuit with 2167
ACSR to achieve ratings of 400/462 MVA
SN/SE. (B2568)

(P2014_1-8D)

Substations Transmission Lines
. NSKV 89

+  Estimated Project Cost: $1.2M B Ll W
Required IS date: 6/1/2019 Sk ‘ L D con- R

765 kV

@l O subsidentited FOIRY

HVDC

D

PJM TEAC 9/25/2014 PJM©2014



DPL Transmlssmn Zone

B

«  Common Mode Outage (FG# 804)
Violation

« 2014 RTEP Proposal Window #1
Violation

. The Silver Side Road to Darley 69 kV circuit
is overloaded for tower contingency loss of
the Edgemore — Clay and Edgemore —
Linwood 230 kV circuits A 2%

. Recommended Solution:

Replace Terminal equipment at Silverside
69 kV substation. (B2569)
(2014_1-12K)

Mermaid

. Estimated Project Cost: $0.04M

. Required IS date: 6/1/2019

PJM TEAC 9/25/2014

West Wilmington ) P |

Talleyville
Silver Side Road
.

" Carrcroft
7

Silverbrook Brandywine

Legend
jll Substations Transmission Lines
NSV €9
. 138KV "5V
. 1BV \/ 138KV
- 230KV i
. 345KV
+ S00kV
. 69KV
765 kV
©  subs dentited

\V 6
230 kv
345 kv
500 kV
765 kv
HVDC
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F Y ~JCPL Tgansmission Zone

« Common Mode Outage (FG# 843, 844, A [N
846, 847, 1128) Violation

« 2014 RTEP Proposal Window #1
Violation

BN

. The Parlin — Williams — Freneau 230 kV circuit is
overloaded for multiple tower and breaker
contingencies.

«  Recommended Solution: i gy
Upgrade limiting terminal facilities at Freneau, Freneau./
Parlin, and Williams substations. (B2570) PL

(2014_1-9D)

Legend

Substations Transmission Lines

NSV €9
. Estimated Project Cost: $0.6M . rm
. 16KV \/ 138KV
- 230KV i
+ 345KV
O 500 kV
+ 69kV

765 kV
©  subs dentited

. Required IS date: 6/1/2019 i

HVDC
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Pg); isbumg

ountain RO —

Y METED Transmission Zone

* N-1-1 Thermal (FG# 1.1, 1.2) Violation
« 2014 RTEP Proposal Window #1
Violation

. The Jackson to North Hanover 115 kV circuit is X
overloaded for multiple N-1-1 contingencies. e
Jackson[ JEBa
*  Recommended Solution: Hamiton,
Upgrade the limiting terminal facilities at both z =2 %7
Jackson and North Hanover. (B2571) S s
(P2014_1-9C) 7 e i :
Fincola IF :- JFH. Glatfelter
- Estimated Project Cost: $0.1M Horth Hanover ¢ !
i Legend
L] Requ"’ed |S date 6/1/2019 Stradas Substations e:hmmission Lines
[Germantown fEakyiw ' :::I' 5‘95“’
A._i Taneytown 2 e : :::\:v ::::

O Subs Kentised Ll

HVDC
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ZL

lhia

4

= % ~ PECO Transm|SS|on Zo»}ne

. Generation Deliverability (FG# 170, 171)
Violation
. 2014 RTEP Proposal Window #1 Violation

. The Chichester — Eddystone 230 kV circuit is
overloaded for multiple single contingencies.

. Recommended Solution:
Replace terminal equipment inside Chichester
substation on the 220-36 (Chichester —
Eddystone) 230 kV line. (B2549)
(P2014_1-5A)

Talleyville

. Estimated Project Cost:$ 0.4 M S50 " e

Transmission Lines
- Required IS Date: 6/1/2019 swowrook DP L granayune [/ oy e

West Wilmington . 1BV \/ 138KV
) 7 AN i 7 e - 230KV \/ 181
Millown ‘ ‘ 2 ) w0y
| | Kiamensi stana ; S o 345 kv
\ ’ . 69KV
765 kv

‘ 75,
\ f E ©  subs dentited
|

500 kV
765 kV
HVDC

PJM TEAC 9/25/2014 PJM©2014




PECO Transmission Zone

Parkesburg

B

. Generation Deliverability (FG# 315) Violation
. 2014 RTEP Proposal Window #1 Violation

ey

b

. The Nottingham — Daleville 230 kV circuit is
overloaded for single contingency loss of Colora
— Conowingo 230 kV circuit. Sy
. Recommended Solution:
Replace terminal equipment inside Nottingham
substation on the 220-05 (Nottingham —

Hockessen
Daleville — Bradford) 230 kV line. (B550) \
(P201 4—1 _5C) :_\ Nottingham .".‘ Jehy il
. Estimated Project Cost:$ 0.1 M \ Gionirnl asingiin
»  Required IS Date:6/1/2019 R o ow
) A o
Q’)‘ » 765 kv TN

Q} ©  subs dentited Ll

HVDC
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B

N-1-1 (FG# 2.3) Violation
2014 RTEP Proposal Window #1 Violation

The Eddystone to Llanerch 138 kV circuit “130-
45’ is overloaded for N-1-1 contingency loss of
Plymouth — Brynmawr 230 kV and Eddystone
to Llanerch 138 kV “130-42’ circuits.

Recommended Solution:

Replace terminal equipment inside Llanerch
substation on the 130-45 (Eddystone to
Llanerch) 138 kV line. (B2551)
(P2014_1-5E)

Estimated Project Cost: $ 0.1 M
Required IS Date: 6/1/2019

PJM TEAC 9/25/2014

Cgvanta Plymouth
Apper Merion

‘‘‘‘

PECO Transmission Zone

Crescentville Sl

-3 Mo'y;n E

ol
1P

®

Edg)Tstorlc‘:
//,/
NSV
. 138KV

. 16V
© 230kV
+ 345KV
+ S00kV

+ 69kV
765 kV

©  subs dentited

Gallowhill
Tuna

Beaver Brook

Substations

Cuthbert Bivd.

Camden Cogen

Gloucester

Legend
Transmission Lines
€9
15KV
AVARE T
\V 6
230KV
345 kv
500 kV
765 KV
HVDC

PJM©2014



a PPL/PenElec Transmission Zone

«  Common Mode Outage (FG# 965,
971) Violation L
* 2014 RTEP Proposal Window #1 "

Violation \ 33 0y
. The North Meshoppen — Oxbow - \ X X

N..Meshoppen enox
Lackawanna 230 kV circuit is overloaded for

line fault stuck breaker contingency loss of
Susquehanna generator # 1 and
Susquehanna — Mountain 230 kV circuit.
. Recommended Solution:
Reconductor the North Meshoppen —
Oxbow - Lackawanna 230 kV circuit and

upgrade terminal equipment. (B2552) .
(P20 1 4_1 _9A) Subst::i:tln Tnm:isalon Lines
«  Estimated Project Cost: $ 26.5 M S

«  Required IS Date: 6/1/2019 Sew
o

345 kV
500 kV
765 kV
HVDC
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« Supplemental Project

Rebuild Breed 345 kV station adjacent to
the existing Sullivan station (S0764)

Estimated Project Cost: $75M

Projected IS Date: 6/1/2017

PJM TEAC - 9/25/2014

AEP Transmission Zone

Strawton
Mullin Gaseon

Hiwood
Linwood Jonés gneepk ]
Lantern Park ]
Medford
Cross StrMeaeé_ il
ison i
Pendleton i
0 ro&k Modoc
Belco Remy 5 Faif Creek
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= DPL Transmission Zone

Legend

" > | o | ™ Substations Transmission Lines
« Supplemental Project : el VA .

\/ 138w
\/

« Improves reliability due to

age and condition of the N | i A
circuit. i s -

* Proposed Solution:

— Rebuild approximately 15.3
miles of the Red Lion -
Cedar Creek 230 kV circuit
'23030'. (S0819)

Mt. Pleasant

n of Middletown

« Estimated Project Cost: sy
$20.8M >

» Projected IS Date:
12/31/2016 | S e it "B
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PY DPL Transmission Zone N

”
<§2edar o
Creek popd
== Substations Transmission Lines
< oNsRv

« Supplemental Project :

« Improves reliability due
to age and condition of

the circuit. B L
* Proposed Solution: N\ '

— Upgrade the Cedar A \
Creek - Milford 230 kV | i | Rep—
circuit'. (S0823) | :

 Estimated Project Cost:
$52.74 M o—
 Projected IS Date: -’. fir fo Y
12/31/2017 7Y

PJM TEAC - 9/25/2014 PJM©2014




Recommendations to PJM Board in October 2014




F Y Recommendations to PJM Board in October 2014

* In October 2014, the PJM Board will be requested to approve
projects in this section of the presentation for inclusion in the RTEP
— Includes several reliability projects reviewed at the 2/2014 through

9/24/2014 (today’s) TEAC meetings with the exception of the BL
England at-risk baseline upgrades that were approved in 7/2014

— Includes several reliability projects reviewed at the SRRTEP meetings
between 2/2014 and 9/2014

— Includes several recommendations from the 2014 RTEP Proposal
Window #1 (see the previous section in this presentation)

PJM TEAC - 9/25/2014 PJM©2014




B -~ AEC TR[3n€m|SS|on Zone

« The Mickleton 230kV T e
breaker ‘MK’ is e

;AN MB LV 20K - \ / nt Laurel
: \ s Ferfp {
500 kV US kY | e thbert Bivd.

overstressed = el S e #

« Recommended Solution: n
Replace the Mickleton
230kV breaker ‘MK’ with a
63 kA breaker (B2538)

« Estimated Project Cost:
$400 K

 Required IS Date:

NN =5 ~ ’
i astle 74 :“ i .
6/1/2016 a OB e
s AE LN M

r Lake

°
New Freédom
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* Project Cancellation

. Reason: The project is no longer needed
due to the withdrawal of queue project S073

. B2347: Replace the North Delphos 600A
switch. Rebuild approximately 18.7 miles of
138 kV line North Delphos - S073.
Reconductor the line and replace the
existing tower structures

. Recommendation: Cancel B2347

PJM TEAC - 9/25/2014

AEP Transmission Zone
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Deactivations — Big Sandy Unit 2

Generation Deliverability Violation

Hazard 161/138 kV transformer is = seatyvie

overloaded for the tower ey

contingency loss of Dorton — Lock :

Haven — Clinch River 138 kV line s mf_y )

and Beaver Creek — Freemont 138 N

kV line, Freemont 138/69 kV e

transformer (‘408_2 ") 4 Mz
FaliRock |

Baseline upgrade (B2462): The 2

reinforcement is to add two 138 kV A Lesio

circuit breakers at Fremont station St

to fix the tower contingency ‘408 2'.
Estimated Project Cost: $1.2 M
Required IS Date:

6/1/2015
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. Driver: Block load addition in the
APS zone
. Lead time: less than 24 months

 Low voltage and voltage drop
violations at West Union, Varner,
Mountwood, Lamberton, and
Sherwood 138kV buses for various
contingencies

Construct a new line between Oak
Mound 138kV Substation and Waldo
Run 138kV Substation. (B2475)

- Estimated Project Cost: $38M

* Required IS Date: 12/31/2015

PJM TEAC - 9/25/2014
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AEP Criteria Violation

Block load addition in the AEP zone

The Stone Plant — South Cadiz 69KV line, the South
Cadiz 138/69KV transformer and Gable — Tidd
138KV circuit are overloaded in base case, plus there
are numerous N-1 thermal violations

Low Voltage violations at Freebyrd, South Cadiz and
nearby 69KV vicinities for normal and N-1 conditions

Construct a new 138 kV switching station
Nottingham tapping 6-138 kV First Energy circuits
(Holloway-Brookside, Holloway —Harmon (#1&#2),
Holloway-Reeds, Holloway-New Stacy, Holloway-
Cloverdale). Exita 138 kV circuit from new station to
Freebyrd station. Convert Freebyrd 69 kV to 138 kV.
Rebuild/Convert Freebyrd-South Cadiz 69 kV circuit
to 138 kV. Upgrade South Cadiz to 138 kV breaker
and a half. (B2502)

Estimated Project Cost: $90M
Required IS Date: 6/1/2014
Projected IS Date: 12/1/2016

PJM TEAC - 9/25/2014
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. AEP Criteria Violation

. Block load addition in the AEP zone

. The Desert — Bowerston 69KV line is overloaded in the
basecase; The Leesville — Bowerston 69KV line and the
E. Amsterdam — Miller 69KV line is overloaded for the loss
of the Desert — Petersburg 69KV line; Low voltage
violation at Azalee ,Leesville and nearby 69Kv vicinity for
the loss of the Desert — Petersburg 69KV line

. Construct a new 138/69 kV Yager station by tapping 2-138
kV First Energy circuits (Nottingham — Cloverdale,
Nottingham -Harmon)

. Build a new 138 kV line to Azalea station.

. Close the 138 kV loop back into Yager 138KV by
converting part of the local 69 kV facilities to 138 kV.
. Build 2 new 69 kV exits to reinforce area 69 kV facilities

and upgrade conductor between Irish Run 69KV Switch
and Bowerston 69kV Switch. (B2501)

. Estimated Project Cost: $55M

. Required IS Date: 6/1/2014
. Projected IS Date: 12/1/2015
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F Y AEP Transmission Zone — Sag Study Update

 Remediation from sag study includes:
- Add / modify / replace structures
- Conductor or line hardware
- Grading of land
- Third party clearance issue




AEP Transmission Zone — Sag study

Baseline ID for g e g . 4 . Adding / Modifying Third Party
original Sag N S5 Circuit Line jlctalMitigaticnigy [rojectedlineSeivice PJM Need Date I Replacing C'onductor or Grading Clearance
Number Costs Date Line Hardware
study Structures Issues
B1037 B1037.1 Cloverdale - Reusens Roanoke - Reusens $832,260 10/31/2014 6/1/2014 3 2
B1038 B1038.1 Crooksville - Muskingum River Philo - Muskingum River $104,214 7/31/2014 6/1/2014 0 0
B1039 B1039.1 Hogan - Madison Delaware - Madison $394,445 8/29/2014 6/1/2015 1 9
B1053 B1053.1 Claytor-Matt Funk Roanoke - Claytor $423,121 5/29/2014 6/1/2014 1 2
B1053 B1053.2 Claytor-Matt Funk Funk Loop $17,365 6/1/2014 6/1/2014 0 0
B1416 B1416.1 Deer Creek - Desoto Deer Creek - Delaware $309,025 6/1/2015 6/1/2015 3 4
B1416 B1416.2 Deer Creek - Desoto e[ Chieek - $1,537,370 6/1/2015 6/1/2015 13 0
Delaware
B1424 B1424.1 Benton Harbor - Riverside Riverside - Hartford $157,125 12/31/2014 6/1/2015 0 2
B1428 B1428.2 Beatty Road - Harrison (CSP) Harrison - Beatty Road $155,032 12/31/2014 6/1/2015 7 2
B1434 B1434.1 Desoto - Madison Medford - Desoto
$103,625 6/1/2014 6/1/2014 0 0
B1434 B1434.2 Desoto - Madison Medford Extension $53,277 5/30/2014 6/1/2014 0 1
B1434 B1434.3 Desoto - Madison Delaware - Madison $146,000 6/30/2014 6/1/2014 1 3

PJM TEAC - 9/25/2014
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Baseline ID for
original Sag
study

B1448

B1451

B1454

B1454

B1454

B1454

B1454

B1456

B1477

B1480

B1483

New Sub-ID
Number

B1448.1

B1451.1

B1454.1

B1454.2

B1454.3

B1454.4

B1454.5

B1456.1

B1477.1

B1480.1

B1483.1

Circuit Line

Dexter Switch - Rutland Philo - Rutland

North Newark - West Mount

North Newark - West Mount Vernon
Vernon

Circleville -Scippo Scioto Trail - Circleville

Delano - Kenworth - Ross Clayburne - Kenworth

Delano - Kenworth - Ross Ross-Delano
Scioto Trail - Scippo Scioto Trail - Circleville
Delano - Scioto Trail Delano - Scioto Trail

Kammer - Tidd Muskingum River - Tidd

Natrium - Paden City Natrium - Monongahela

Corner - Muskingum River Wolf Creek - Corner

Clinch River - Garden Creek Clinch River - Garden Creek

PJM TEAC - 9/25/2014

AEP Transmission Zone — Sag study

Total Mitigation
Costs

$484,566

$1,239,778

$210,884

$23,380

$191,522

$177,000

$75,700

$2,943,737

$146,000

$1,298,888

$1,256,000

Projected In-Service
Date

5/30/2014

6/1/2014

12/31/2014

12/31/2014

9/22/2014

12/31/2014

12/31/2015

5/30/2014

12/31/2014

12/31/2014

5/30/2014

PJM Need Date

6/1/2014

6/1/2015

6/1/2015

6/1/2015

6/1/2015

6/1/2015

6/1/2015

12/31/2012*

12/31/2013*

6/1/2014

6/1/2014

Adding / Modifying oo

I Replacing
Structures

Line Hardware

Grading

Third Party
Clearance
Issues

PJM©2014




Baseline ID for

L New Sub-ID
original Sag Number
study
B1501 B1501.1
B1735 B1735.1
B1859 B1859.1
B1863 B1863.1
B1863 B1863.2
B1865 B1865.1
B1866 B1866.1
B1866 B1866.2
B1866 B1866.3
B1866 B1866.4
B1866 B1866.5

Circuit

Moseley - Reusens

Adams - Allen

Hancock - Matt Funk No. 2

Brues-Kammer - Tidd

Brues - Kammer - Tidd

Gilboa - Kanawha

Beaver Creek - Clinch River

Beaver Creek - Clinch River

Beaver Creek - Clinch River

Beaver Creek - Clinch River

Beaver Creek - Fremont

PJM TEAC - 9/25/2014

Line

Roanoke - Reusens

Jay - Lincoln

Hancock - Roanoke

Tidd - Weirton No. 1 (OP)

Tidd - Natrium (WP)

Carbondale - Kanawha River

Beaver Creek - Clinch River
(KP)

Dorton Loop

Dorton - Fleming

Beaver Creek - Clinch River
(AP)

Beaver Creek - Clinch River
(KP)

Total Mitigation
Costs

Included in B1037.1

$121,799

$50,283

5/10/3263

Included in B1863.1

$814,725

$1,148,431

$893,000

$515,800

$865,155

Included in B1866.1

Projected In-
Service Date

10/31/2014

12/31/2014

6/30/2014

12/31/2014

12/31/2014

7/10/2014

9/30/2014

6/5/2014

6/30/2014

6/30/2014

9/30/2014

PJM Need Date

6/1/2014

6/1/2016

6/1/2016

6/1/2015

6/1/2015

6/1/2014

6/1/2015

6/1/2015

6/1/2015

6/1/2015

6/1/2016

Adding /
Modifying /
Replacing
Structures

Conductor or
Line Hardware

Grading

AEP Transmission Zone — Sag study

Third Party
Clearance
Issues

PJM©2014




AEP Transmission Zone — Sag study

Baseline ID for PR . . Adding / Modifying Third Party
original Sag o7 S 1D Circuit Line jictalMitigationyy BrolectsdllnSsivcs PJM Need Date I Replacing (?onductor or Grading Clearance
Number Costs Date Line Hardware
study Structures Issues

Beaver Creek - Clinch River

B1866 B1866.6 Beaver Creek - Fremont (AP) Included in B1866.4 6/30/2014 6/1/2016 1 0 0 1
B1866 B1866.7 Clinch River - Fremont Beae] C'ejl':;,)c"mh RIVer | cluded in B1866.4 6/30/2014 6/1/2016 1 0 0 1
B1867 B1867.1  Newcomerstown - South Coshocton  Neweomerstown - South $976,300 12/1/2014 6/1/2016 7 0 3 0
Coshocton
B1871 B1871.2 Ohio Central - West Millersburg South Coshocton - Wooster $519,633 7/31/2014 6/1/2015 0 0 2 2
B1879 B1879.1 Clinch River-Saltville No. 2 Clinch River - Abingdon $666,600 12/31/2014 6/1/2016 1 2 0 1
B1882 B1882.1 College Corner - Jay College Corner - Randolph $362,025 12/31/2014 6/1/2016 6 0 4 7
B1882 B1882.2 College Corner - Jay Randolph - Jay Included in B1882.1 12/31/2014 6/1/2016 1 0 0 1
B1884 B1884.1 Deer Creek - Fisher Body - Mullin Grant Extension Included in B1949.3 6/30/2014 6/1/2016 0 0 0 0
B1901 B1901.1 Academia - Ohio Central Philo - Howard $187,225 12/31/2014 6/1/2015 0 4 0 0
B1949 B1949.3 Deer Creek - Fisher Body - Mullin ~ Deer Creek - Grant - Kokomo $372,934 6/30/2014 6/1/2016 1 7 0 0
B1973 B1973.1 Sunnyside - Tidd Windsor - Canton $433,608 12/31/2014 12/1/2014 1 0 2 9
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Baseline ID for
original Sag
study

B1974

B1974

B2018

B2018

B2027

B2027

B2054

B2122

B1445

New Sub-ID
Number

B1974.1

B1974.2

B2018.1

B2018.2

B2027.1

B2027.2

B2054.1

B2122.1

B1445.1

Circuit

Philo Switch - South Canton

Philo Switch - South Canton

Bixby - Conesville

Bixby - Conesville

Collier - Tidd

Collier - Tidd

Rutland - Sporn

Howard - Brookside

Gavin - North Proctorville

PJM TEAC - 9/25/2014

Line

Bridgeville Extension

Philo - Torrey

Conesville - Bixby

Bixby Corridor

Tidd - Collier (OP)

Tidd - Collier (WP)

Rutland - Sporn

Howard - Ashland

Thivener - Buckeye Co-Op

AEP Transmission Zone — Sag study

Total Mitigation
Costs

Included in B1974.2

$1,464,000

$5,249,656

Included in B2018.1

$586,852

$4,482,929

$865,953

$243,002

$168,860

Projected In-Service
Date

12/1/2014

12/1/2014

12/31/2014

12/31/2014

6/1/2015

5/29/2014

12/3/2014

6/30/2014

6/1/2015

PJM Need Date

6/1/2015

6/1/2015

6/1/2015

6/1/2015

6/1/2015

6/1/2015

6/1/2014

6/1/2015

6/1/2015

Adding / Modifying condaconen

I Replacing
Structures

20

Line Hardware

Grading

Third Party
Clearance
Issues

PJM©2014




Baseline ID for
original Sag
study

B1040

B1044
B1045

B1045

B1418

B1420

B1427

B1427

B1428

B1452

B1455

New Sub-ID
Number

B1040.1

B1044.1
B1045.1

B1045.2

B1418.1

B1420.1

B1427.1

B1427.2

B1428.1
B1452.1

B1455.1

PJM TEAC - 9/25/2014

AEP Transmission Zone — Sag study

Circuit Line

New Carlisle - Olive Jackson Rd. - New Carlisle

South Point - Tri State Turner - South Point (AP)

Darrah - TriState Darrah Tap

Darrah - TriState Turner - Southpoint

Findlay Center - Fostoria Central - New
Liberty Fostoria - East Lima
Tanners Creek - Desoto -

Keystone - Sorenson Sorenson

Altavista - New London Altavista - Lynchburg

Opossum Creek - Smith Mountain Leesville-Smith Mountain

Opossum Creek - Smith

Opossum Creek - Smith Mountain Mountain

Ohio Central - Zanesville Zanesville - Ohio Central

Canton Central - Wagenhals #1 Central Canton - Wagenhals

Total Mitigation
Costs

$99,658

$256,171
$262,802

$23,903

$635,973

$664,581

$1,988,535

$122,346

$663,348

$348,934

$107,486

Projected In-Service
Date

Adding / Modifying i G

/ Replacing Line Hardware

Structures
0 1
0 1
0 1
0 0
0 1
2 B
&l 0
0 1
4 0
4 0
0 4

Grading

Third Party
Clearance

Issues

PJM©2014




Baseline ID for

i New Sub-ID
original Sag Number
study
B1457 B1457.1
B1458 B1458.1
B1491 B1491.1
B1491 B1491.2
B1492 B1492.1
B1494 B1494.1
B1859 B1859.2
B1869 B1869.1
B1871 B1871.1
B1951 B1951.1
B1951 B1951.2

PJM TEAC - 9/25/2014

Circuit

West Bellaire - Windsor

Circleville - Harrison
Big Sandy - Thelma

Big Sandy - Thelma

Bellefonte - North Proctorville

Bellefonte - North Proctorville

New London - Reusens

Ohio Central - South Coshocton

Ohio Central - South Coshocton

East Lima - Maddox Creek

Maddox Creek - RP Mone

AEP Transmission Zone — Sag study

Line

Tiltonsville - Windsor Jct

Harrison - Circleville
Big Sandy - Thelma

Big Sandy - Thelma

Bellefonte Extension (KPCo)

South Point-Portsmouth

Reusens - Altavista

Ohio Central - Coshocton
Junction

South Coshocton - Wooster

East Lima - Sorenson (OP)

East Lima - Sorenson (OP)

Total Mitigation
Costs

$222,263

$104,998
$109,171

$49,526

$51,474

$82,413

$268,905

$627,797

$401,240

$506,117

$118,739

Projected In-Service
Date

Adding /
Modifying /
Replacing
Structures

Conductor or
Line Hardware

Grading

Third Party
Clearance
Issues

PJM©2014




Baseline ID for

L New Sub-ID
original Sag Number
study
B2028 B2028.1
S0639 S0639.1
B1423 B1423.1

PJM TEAC - 9/25/2014

Circuit

East Lima - North Findlay

Danville - East Danville

Capitol Hill - Chemical

AEP Transmission Zone — Sag study

Line

Fostoria - East Lima

Roanoke - Carolina

Chemical - Capitol Hill

Total Mitigation
Costs

$845,581

$431,518

$66,540

Projected In-
Service Date

Adding /
Modifying / Conductor or
Replacing Line Hardware
Structures
5 2
3 2
0 1

Grading

Third Party
Clearance
Issues

16
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* Project cancellation

. Cancel B2287: Loop in the Meadow Lake -
Olive 345 kV circuit into Reynolds 765/345
kV station

. This project is no longer needed due to
project B2449 to Rebuild the 7-mile 345 kV
line section between Meadow Lake and
Reynolds 345 kV stations

. Estimated Cost: $1M

. Required IS Date: 6/1/2018

PJM TEAC - 9/25/2014
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The Sporn 138kV breakers
‘Di, ¢G1!, ‘O,, ¢O1!, ‘025, ‘P2!,
and ‘U’ are overstressed

Proposed Solution: Replace

the Sporn 138kV breakers ‘D’, _

‘G1’, ‘O, ‘'O1’, ‘02, ‘P2’, and
‘U’ with 80kA breakers
(B2530 - B2536)

Estimated Project Cost: $1M
per breaker

Required IS Date: 6/1/2018

PJM TEAC - 9/25/2014

AEP Transmission Zone
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e The Robinson Park 138 kV
breakers A1’, ‘A2’, ‘B1’, ‘B2’
‘C1’, ‘'C2’, ‘D1, ‘D2, ‘E1’, ‘E?Z’,
and ‘F1’ are overstressed

* Proposed Solution: Replace
the Robinson Park 138 kV
breakers ‘A1’, ‘A2’, ‘B1’, ‘B2,
‘C1’, ‘'C2, ‘D1, ‘D2, ‘E1’, ‘E2’,
and ‘F1’ with 63 kA breakers
(B2537)

« Estimated Project Cost: $15M
Required IS Date: 6/1/2016

PJM TEAC - 9/25/2014
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* N-1 Voltage Violation

. Driver: Block load addition in the APS zone

. Lead time: less than 24 months

. N-1 Low voltage and voltage drop violation at
Mobley 138 kV and surrounding buses for
multiple contingencies

. Construct a new 138 kV substation (Shuman
Hill substation) connected to the Fairview-
Willow Island (84) 138 kV line(B2545.1)

. Install a ring bus station with five active
positions and two 52.8 Mvar capacitors with
0.941 mH reactors(B2545.2)

. Install a +90/-30 Mvar SVC protected by a 138
kV breaker(B2545.3)

. Remove the 31.7MVAR capacitor bank at
Mobley 138 kV (B2545.4)

Estimated Project Cost: $40M
Required IS Date: 7/1/2015

PJM TEAC - 9/25/2014
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* N-1-1 Voltage Violation

. Driver: Block load addition in the APS zone

. Lead time: less than 24 months

. Low Voltage at Gordon, and Lagond 138 kV
buses for the loss of Cecil-Houston 138 kV
line and the loss of Charleroi-Gordon 138
KV line

. Install a 51.8 MVAR (Rated) 138 kV
Capacitor at Nyswaner 138kV substation
(B2546)

. Estimated Project Cost: $1.0M

. Required IS Date: 4/1/2015

PJM TEAC - 9/25/2014
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N-1 Voltage Violation

Driver: Block load addition in the APS zone
Lead time: less than 24 months

Low Voltage and Voltage Drop at Smith, Enlow,
North Fayette, Hillman, and Imperial 138 kV buses
for the loss of Smith — Wylie Ridge 138 kV line

Construct new 138 kV 6 breaker ring bus Hillman
substation (B2547.1)

Loop Smith-Imperial 138 kV line into the new
Hillman substation (B2547.2)

Install +125/-75 MVAR SVC at Hillman substation
(B2547.3)

Install two 31.7Mvar 138kV capacitors (B2547.4)
Estimated Project Cost: $31.5M

Required IS Date: 2/1/2016

PJM TEAC - 9/25/2014
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Basecase N-1 Thermal Violation

Driver: Block load addition in the APS zone
Lead time: less than 24 months

The Wylie Ridge —Smith 138 kV line is
overloaded in base case and for multiple
single contingencies

Eliminate Clearance De-Rate on Wylie
Ridge-Smith and upgrade terminals at
Smith; New Line Rating 294 MVA (Rate A)
and 350 MVA (Rate B) (B2548)

Estimated Project Cost: $2.3M

Required IS Date: 2/1/2016
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- APS Transmission Zone

The Ringgold 138kV ' w4 3 |
breakers ‘RCM-1" and
“HAXFMR’ are overstressed Pyl

Recommended Solution: -
Replace the Ringgold 138kV

breakers ‘RCM-1" and
“BAXFMR’ with 40kA (B2472
& B2473)

Estimated Project Cost:
$250 K

Required IS Date: 6/1/2018

§i§222222 QfFesecocooce
Blaialeinla o s Iaaleniaian

4
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F Y ATSI Transmission Zone

. . Brookside. \ Dale gy view AB_;‘_“’;""I \
* Addition to B2019 Project Scope e e AL i
SN Orrville ~ Canal Road Pack:-:;iv £ Northeast ! Knox.
Madison ’._'. IR Clqverdale. e teel.. Wagentia v
. B2019: Establish Burger (Holloway) 345/138 kV Timke icrjﬁz’:' % \
station Hagan
h 5 th Chester
. Terminate the Burger-Longview 138kV, Burger- West Millrsburg : 7
Brookside 138kV, Burger-Cloverdale #1 138kV, ;
and Burger-Harmon #2 138KV line into the new South Millersburg ST o ngs
Holloway substation and Loop the Burger- 2 vere i Weiron Steel 3
Harmon #1 138kV and Burger-Knox 138kV lines Nowowte _: S i
into the new Holloway substation. (B2019.2) RAND : sl b
. Reconfigure Burger 138kV substation to ‘ Seuty Costioston | : ""f.
accommodate two 138KV line exits and the e Gl caiins Proparsion P g LI it
generation facilities. (B2019.3) Sefemiony. - Temeiiuricn Luea L
. 138KV 15KV Vllfrwa
- Estimated Project Cost: $1.5M e G = A nestslioen” 7
| me e e Hollowey el
- Required IS Date: 6/1/2014 e PR

©  subs identified
HVDC 3 i \idgevnle

Chandlersville
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ATSI| Transmission Zone

. The Beaver 138kV
breaker ‘426-B-2’ is

overstressed i

* Recommended Solution:  wa™
Replace the Beaver SR
138kV breaker ‘426-B-2"  :u .
with 63kA (B2492) e

- Estimated Project Cost: ™.
$350 K =

* Required IS Date: o
6/1/2016 -

PJM TEAC - 9/25/2014 PJM©2014



The Hoytdale 138kV

breaker ‘83-B-30’ is
overstressed s.ubs.‘;i':'."..‘;
Recommended Solution:
Replace the Hoytdale

138kV breaker ‘83-B-30’

with 63kA (B2493)

Estimated Project Cost:
$350 K

Required IS Date:
6/1/2016

PJM TEAC - 9/25/2014 (Y4

__ATSI Transmission Zone
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- % ATSI Transmission Zone

- The Murray 138KV breaker o
‘453-B-4’ is overstressed

- Significant Driver: Build **f';;eﬂd
new 345/138 kV Lake .

3

Substations Lake Road (CP “'g"m

Avenue substation (S0663) == | g I .,“?:.":"
« Recommended Solution: o °°‘f,‘f’2m:°"°~il"§""};.jj°;
Replace the Murray 138kV o« 2, S e

breaker ‘453-B-4’ =
(S0663.1)

120kV

« Estimated Project Cost:
$280 K e

/\/ 500kV

* Required IS Date: 6/1/2016 ;...

vl

PJM Zones
-

PJM TEAC - 9/25/2014 PJM©2014




&/

Several of the Skokie 138kV
breakers are overstressed when
the Skokie 345 kV bus-tie
closes for the loss of 345 kV line
8823 (Skokie88 B3 — Golfmil B)
(SPOG 3-23).

Recommended solution:
Replace the Skokie 138 kV
breakers '88 L8809, '88
L8810, '88 L11416°, '88 L8803'
with 63kA breakers (B2465-
B2468)

Estimated Project Cost: $1.789
M (per breaker)

Required In-Service Date:
6/1/2016

PJM TEAC - 9/25/2014
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The Des Plaines 138kV
breakers ‘46 11702’ and ‘46

ComEd Transmission Zone

Il Great Lakes
1 Abbott\Rark-West

Like piur O EIM

11701’ are overstressed. N
Recommended solution: ¥ B TR o
Replace the Des Plaines 138  * e A Y
KV breakers '46 11702' & '46 et S
11701" with 63kA breakers Bl i i mon .

West Rutlardoiy Hofran Esiiite——58 Schatmit » M SRS
(B2469 & S0692) Y oo -
Estimated Project Cost: 7 B A
$1.875 M (per breaker) o
Required In-Service Date: PR commertton™™ otk et
6/1 /201 6 oy Addison grete Hanwﬁ:lﬂwr:od

PJM TEAC - 9/25/2014
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»  Project Cancellation

. B1852.1: Upgrade five 345 kV circuit
breakers (L1223, L11124, L14321, BT2-3
and BT3-4) at Electric Junction

. B1852.2: Modify reclosing on 138 kV line
(L11103) at TSS 111 Electric Junction

. B0661, which will be in service this year, will
operate the Plano 345 kV red-blue bus tie
normally closed. It will relieve the overload
on the Electric Junction 345/138/34.5kV
transformer #83, which is the original driver
for B1852.1 and b1852.2 Due to B0661,
B1852.1 and b1852.2 are no longer needed.

. Original required IS Date: 6/1/2016

PJM TEAC - 9/25/2014
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F Y _Dayton Transmission Zone

Hardn Q
: North Waldo L
i : AEP 2 N ARV <
Plan to mitigate the Construction Delay of S;:o ;
B1570, B1570.1, B1570.2, B1570.3 ]
Kirby | : ) el
Existing Approved Plan: Ve
. B1570:Add a 345/69 kV transformer at AEP Marysville 345 l
kV bus g 9 /" Windall DP
. B1570.1:Add Marysville - Darby 69 kV line Pl - g : J
. B1570.2:Add Marysville - Union REA 69 kV line “.‘_o
. B1570.3: Reconductor Union REA - Honda MT 69 kV line VR .
Marysville South Scioto Consolidated Rec
| Liberty East Logan Co %
. Required IS date: 6/1/2014 ," if'*;’h\-ﬁﬂ’v‘.‘l’l? Union
. Projected IS date: 6/1/2018 ) Lt Q
Additional recommended scope to maintain reliability in the 3 '?\:v'-’??fg" TR
near term: BV s e e e
. Increase the rating of the Shelby-E. Sidney-Quincy-Logan Sy LR B
138 kV line to 224 MVA by Replace/raise a three pole 5 o e
swing out structure; Push/pull/retension conductors on two ! - sk 6 |
spans; Lower eight spans of single phase underbuild g il Y
(B2540) o ! e
;‘ 3‘5:" 230 %V
. Estimated Project Cost: $0.042M o= L N e e M5kY
5 Xis 765 kv i
. . ) { é O subs identified TR
Required IS Date: 6/1/2015 bmna i VDG
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Plan to mitigate the Construction Delay of
B1572

Existing Approved Plan:
. B1572: Construct a new 138 kV line from

West Milton to Eldean

. Required IS date: 6/1/2014
. Projected IS date: 6/1/2018

Additional recommended scope to maintain
reliability in the near term:

. As needed in PJM Operations, connect two
30MVAR mobile shunts to Eldean 69kV and
Sidney 69kV buses, Block the LTCs for
Eldean 138/69kV and Sidney 138/69kV
transformers after either the loss of the
Shelby — Sidney 138KV line or the loss of
Miami — Eldean - Staunt 138kV line (B2541)

. Estimated Project Cost: $0M

Required IS Date: Immediate Need

PJM TEAC - 9/25/2014
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The Charles 138 kV breaker
‘919’ is overstressed

Recommended Solution:
Replace the Charles 138 kV
breaker ‘919’ (B2451)

Estimated Project Cost: $0.25M

Required IS Date: 6/1/2018

PJM TEAC - 9/25/2014
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Dom|n|on Transmission Zone

Col,ovsrifal H\elght<

NERC Category B Violation ot T Ly £
Problem: \‘ ;
* Forloss of Line #69 segment (Locks — Reams Fe \ —
115kV DP), opening switch #6976 at Reams and

Recommended Solution:

Required IS Date: Immediate Need
Estimated Cost: $ 2.9M

closing switch 69T148 at Purdy results in Line
#1438 (Clubhouse — Purdy 115kV) exceeding 94% inwiddie
of its summer rating of 41 MVA.

On line #148 4 spans have insufficient ground
clearance and 16 wood H frames are in poor
condition

REAMS DP

LIDAR survey shows that Line #148 (795 ACSR
conductor) can be re-rated from 50C to 75C with a
summer rating of 161 MVA.

Replace 24 115kV wood H-frames with 230kV
Dominion-pole H-frame structures (B2457).

PJM TEAC - 9/25/2014 PJM©2014
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NERC Category B violation
Project B1504 Update
Problem:
* By summer 2013, the N-1 contingency loss of NOVEC’s 115 kV
transmission circuit #923 will result in an overload of Dominion’s
Line #134 (Bull Run-Harrison 115 kV DP) while trying to restore
load. Additionally, normal loading on Line #134 (radial) is above
100 MW
Recommended Solution:
* Re-build Lines #134 and #163 for higher capacity, approximately
0.5 miles from Bull Run Substation to Harrison DP
» Install a tie-switch between the lines at Harrison DP
* UPDATE: The rebuild of Lines #134 and #163 (B1504.1), to
resolve the thermal issues, was completed on time by summer
2013. Installation of the tie-switch (B1504.2) was initially
delayed to fall 2014 due to permitting issues. The tie-switch
installation has been further delayed to fall 2015 due to
operational considerations associated with construction of the
Cloverhill-Liberty 230kV. Mitigation of load on Line #134 will be
accomplished via internal switching on the NOVEC system.

Estimated cost $3 M
+ $2.3M cost-to-date (as of 01/28/2014)

+  $0.4M estimated cost remaining
Required IS Date: November 2015 (Revised)

PJM TEAC - 9/25/2014
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NERC Category B Violation
Project b1793 Update
Problem:

* In 2016 an outage of the Line #90 (Kerr Dam — Carolina
115kV) breaker at Kerr overloads Line #22 (Eatons Ferry —
Carolina 115kV) by 1.8% (No Surry 230 kV generation )

Recommended Solution —

* Wreck and rebuild remaining section of Line #22, 19.5 miles

and replace two pole H frame construction built in 1930.
Recommended addition to solution —

» The Carolina 22 SPS prevents overload of Line #22 for loss
of Line #90. After this project is complete, the Carolina 22
SPS will no longer be needed. Remove the Carolina 22
SPS to include relay logic changes, minor control wiring,
relay resets and SCADA programming (B1793.1).

Estimated Cost: $25.0 M

Estimated Additional Cost: $25.0 K

Required IS Date: May 2016

PJM TEAC - 9/25/2014
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Dominion Transmission Zone

- 4

HEIRE - - L -
NERC Category B Violation i | e /\
S J MARGARETTSVILLE
2060 /\
KEVIEW d? . SEABOARD
Project B1795 Update A/ ,..--"9
EMARY 1-"-‘--' \\ ' Northampton
. NUG I Y ) ROANOKE
Line #54 Uprate R hﬁLLE'f JACKSON
TOWN Ja '® s : Ik 9
Problem: | S -
« In 2016 an outage of Line #2012 T ) | repos 0P
(Roanoke Valley NUG to Earleys 230 kV) [ MLIFA.:I{DF‘J.
overloads a segment of Line #54 : b
(Carolina to Woodland 115 kV) by 3% (No ,
Surry 230 kV Generation) -
Continued on next slide..... , Halifax ~, o
‘-jjn £ § e, :
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F Y Dominion Transmission Zone

. Recommended Solution Lme #54 Uprate

Reconductor segment of Line #54 (Carolina to Woodland) to a minimum of 300 MVA. Most of the 27 miles of line are on the same structures
with Line # 2012. Preliminary Engineering review indicates that the structures will not need to be replaced due to the reconductoring.

. Proposed Revised Solution

Further engineering review has shown that the existing 336 ACSR sagged at 90°C can be uprated to a sag of 150°C by replacing 12 wood H-
frame structures with steel H-frame structures and installing shunts on all conductor splices. All line switches and substation components at
Carolina will be upgraded to meet or exceed the new conductor rating. This will increase the line rating from 118 MVA to 174 MVA. Replace
14 wood H-frame structures with steel H-frame structures that are in the same line section. These 14 structures are being replaced due to
poor condition, mostly in a swampy area and while the mats are in place. Replace 2.5 miles of static wire (B2458.1 — B2458.4).

. Proposed Addition to Solution —

The Carolina 54 SPS prevents overload of Line #54 for loss of Line # 2012. After this project is complete, the Carolina 54 SPS will no longer
be needed. Remove the Carolina 54 SPS to include relay logic changes, minor control wiring, relay resets and SCADA programming

. Previous Estimated Cost: $ 18.0 M
. Revised Estimated Cost: $4.9 M (includes $25,000 for SPS removal)

. Required IS Date: May 2016

PJM TEAC - 9/25/2014 PJM©2014




F Y Dominion Transmission Zone

. Operational Performance: { CRYSTAL e

. Line # 32 from South Boston — Halifax 115 kV has 6 ! Halifax HILLDER LAUREL
miles of exposure serving 7600 customers. The line / HUBER DP
built in 1928 is mostly 3/0 ACSR on 2 pole wood H | Line #32 e
frame that is deteriorating. It has a motor operator auto- ; s

sectionalizing scheme that transfers South Boston's / Rebuild A
4500 customers to Line # 127 (Reedy Creek — Halifax 151 pon {
115 kV) for Line #32 lockout. Line # 32 has had 3 3

momentary operations in the last 5 years. ! : A

. Line #127 has 27 miles of exposure serving 5300 ] e SINAI A
customers. It has had 12 momentary operations and 2 i _APLYWOOD
lockouts in the last 5 years. FOUTHEOSTD } / \ 7\ REEDY — DRYBUR

+ Recommended Solution: 1 OMEGA DP
- Rebuild the 115 kV Line #32 from Halifax to ‘ V'S
South Boston (6 miles) for a minimum of 240 WELCO @
MVA and transfer the Welco tap to Line #32. @
Moving Welco to Line #32 requires disabling the
auto-sectionalizing scheme (B2504).

. Estimated Project Cost:
$6.5M
. Required IS Date:
6/30/2015 —seEN
' CP&L

PJM TEAC - 9/25/2014 PJM©2014




F Y Dominion Transmission Zone

1 NORTHERN NORTHERRL_ ——

. Operational Performance: X N NEckeTcr D e o
AR 115 KV |
. Line #65 Whitestone — Harmony Village 115kV is presently s A{
attached to the Rt. 3 bridge crossing the Rappahannock River T ) 3 Northumberiand
- GARNER
. VDOT maintenance on the bridge requires an outage of the 65 B
Line segment between Harmony Village and Whitestone e = NS, W, ¥ >
Substations and creates a radial line for several months to 0 TR
over a year at time. P SR e S :
. This line serves almost 19,000 customers including over b ]I:{emc\)/\\;ili_ln;a el
5,800 NNEC customers. rqm lestone
, . : , ng andfQueen| Bridge
. Outages attributed to bridge maintenance equipment have »
occurred while line segment is energized. R A~
. Damaged insulators have been found due to objects thrown l ¢
from bridge. N i
—y x 2016
sl 85 [ e i
«  Recommended Solution: e ,;;.c--‘in’E.SJT [ ] PaRMONY
- Install structures in river to remove the 115 kV #65 line [ < N, : : B | &
from bridge and improve reliability of the line (B2505). ~ pA‘P;E’;‘M.&L . gl
. Estimated Project Cost: CORRE;’TiéNALT'}Q e
$10M ] fGloucester
. Required IS Date: 8 = £ %
5/31/2016

PJM TEAC - 9/25/2014 PJM©2014




F Y Dominion Transmission Zone

. B1794 Cost Increase:
. Project Scope:

— Build a new substation near the Edgecombe NUG
to be called Morning Star Substation with a 230-
115kV Tx, 4-230kV breakers in a breaker and half
scheme, 3-115kV breakers in a ring. Re-configure
Lines 80 (Battleboro — Anaconda), 229
(Edgecombe — Tarboro) and 2058 to terminate into
Morning Star Substation.

. Cost increase due to revised engineering cost. The
increased cost includes an additional $1.2M for site
development from previous estimate.

. Estimated Project Cost: R Legend

Substations Transmission Lines

Previous > $ 145 M el | e p

Scotland Neck

Dominion

138 kV 15KV

; g & BNV \/ 138KV
NeW 9 $ 19 M X - - 20KV ‘:
. M5k
. Required IS Date: a , - 0w L
) il coor (NET
5/30/2016 = prarboro (EMENC) Y .

©  subs igentted
Conetoe D.P. HoC

Bethel-Carolina

PJM TEAC - 9/25/2014 PJM©2014



F Y Dominion Transmission Zone

B2505 Cost Increase: ' "°“{,‘§1§: 8
+ The project is to remove Line #65 Harmony Village to ;

Northern Neck 115 kV from the Whitestone Bridge by A » e

installing structures in the water to improve operability and

reliability

Revised Project Cost: From $10M to $30M due to:

*Greater Water depth than anticipated.

Remove Line #65
from Whitestone

*11 H-Frame structures on quad cylinder pile foundations
required in the river.

*Q structures at 120’

+2 structures at 200’

Doeminion
Harmony.

Village g3 8
*4 new structures on land required.

Substations Transmission Lines
. MSkV 6%

. 138KV 15KV

L \/ 18k
- 230KV \/ 181

*Permitting required with FAA, Army Corps, Virginia
Marine Resource Commission, local wetlands board
(Lancaster and Middlesex Co)

Revised IS Date: 12/30/2017

Y
- 500KV
. BkV
765 kV
©  subs identfied

230 KV
345 kV
500 kv
765 KV
HVDC

nexa Newport Reservoir

Toan:
Jeano

PJM TEAC - 9/25/2014 PJM©2014




Dominion Transmission Zone

Legend
Substations Transmission Lines
. X

The Idylwood 230kV breaker
203512’ is overstressed
Significant Driver: Construct new
underground 230 kV line from
Glebe to Station C (B2443)

Recommended Solution:
Replace the Idylwood 230kV
breaker 203512’ with a 50 kA
breaker (B2443.1)

Estimated Project Cost: $255 K
Required IS Date: 6/1/2018

PJM TEAC - 9/25/2014 PJM©2014




v Dominion Transmission Zone

i) D.P. Galidls|Road
o Legend

:\\” son D.P. Burke Substations. Transmission Lines

* The Ox 230kV breaker ‘206342’ (|-t
is overstressed

» Significant Driver: Construct new "3
underground 230 kV line from
Glebe to Station C (B2443)

« Recommended Solution:
Replace the Ox 230kV breaker
206342’ with a 63 kA breaker O S
(B2443.2)

« Estimated Project Cost: $270 K
Required IS Date: 6/1/2018

------
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F Y Dominion Transmission Zone

Operational Performance - ol

Midlothian 500kV Ring Bus Sotton

(O Church

* Midlothian is the last remaining substation on the Powhatan
Dominion system that has a 500/230kV transformer
that is tapped directly to a 500kV line and has motor
operated switches. This does not meet Dominion’s

minimum operating standards for 500kV. Dominion S e
« Recommended Solution: At Midlothian, replace
500kV breaker 563T576 and motor operated
switches with a 3 breaker 500kV ring bus. Also,
terminate Lines #563 Carson to Midlothian and Wint Tristniasion Lives

88

#576 Midlothian to North Anna and Transformer #2 > '_:* e 15AY
in the new ring (B2471). 1/ RN
. Required IS Date: 11/1/2015 i I il

Estimated project cost: $ 9 M 4

HVDC
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F Y Dominion Transmission Zone

Baseline Project b1912 scope
update

Project B1912 was established due to the
Chesapeake Units #1-4 Retirement

— Re-consider scope due to electrical and X i
physical considerations 7 Greof e

Landstown

Bajns Store

_Virginia Beach

+  Existing Problem: Voltage collapse in the Va Beach area . N B R Landing
for an N-1-1 outage of Suffolk-Yadkin 500 kV Line and the s SN s S

Yadkin — Fentress 500 kV Line

*  Previous Recommended Solution: (B1912) — Install a 500 ,/ '
MVAr SVC at Landstown. | Hkory T

Substations Transmission Lines

*  Re-consider this solution due to electrical and physical

. . ET 89
considerations . 1w 54V
" 1BV o1 kv
20KV \ e
. . . sk /
+  Previous Estimated Project Cost: $60 M. - sk Y

- 69KV

- Required IS Date: 06/01/2016 mw
Continued on the next slide..... O suvs enttes '

HVDC
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...continued from the previous slide

Amphibious Base

Chesapeake Units #1-4 Retirement - T = ik il R T

Revised Solution chiand  Melaugn
Existing solution: Install a 500 MVAr SVC at Landstown. ‘ [Bosmshve._ [Gree Lyifihave
Estimated Project Cost: $67 M J '

Bajns Store

_Virginia Beach

New recommended solution: Install three smaller +/- 125 King? o 4| o ({7 ndleton
MVAr STATCOM at three different Substations (Landstown, ; ergy Center LANAStoWn el O
Yadkin, Fentress) (B1912). =6 g b, 2 A

; Thrasher b ed

New Estimated Project Cost $70 M 3 w N sourramm
New recommended solution benefits: £ 0

Required IS Date: 06/01/2016

Three smaller distributed resources, instead of a single larger
resource

Improved reliability in coastal environment due to the indoor

configuration of a STATCOM

Less acoustic noise in urban areas

Three locations provide better physical security and a smaller . ::::

foot print - 20Ky
. 345kV

Device response
+ 500kV

Located closer to load centers . eawv
TES kv

Substations
s MERV

PJM TEAC - 9/25/2014

©  subsidentified

Legend

Transmission Lines

]
LT

N/ 13ekv

AV ]
230 kV
M5V
500 k'
TE5 kY
HVDC
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« Recommended Change to Existing
Approved Baseline Project

* Project B2184 - Tarboro 230kV
breaker cost increase

» Reason for change: Reliability
improvements and necessary
construction increased cost from
$2.5M to $3.9M:

. Installation of 230kV breakers on high side of
both transformers instead of circuit switchers

. Installation of 115kV breaker at 55T 105 instead of
installing sectionalizing scheme

. Replacement of A-frame in station with a 230kV
backbone to accommodate new breaker

« Estimated cost $3.9M
* Projected IS Date: 12/31/2014

PJM TEAC - 9/25/2014

Dominion Transmission Zone

| e —
/b DIESELTAP i HEAD

2 1139

BATTLEBORO A, f .

: 2’
A a\ BE'B?:ON

TO f oq
OCKY MOUNT/ TAR <
cPaL %%, RIVER /\vgﬁb & ~
g ?7 A o /\\Qb 7
<\ & @ 4 u
0 2 4
Ty, 223
< S ZI®  TARBORO DP 50z
/ ¥ R rA 4 o | 2302
J oS el SHILOHDP (FUTURE) [ g & | a5 :
A s i -
Edgecombe Qg’oq;,OQg\Q‘G g 105 & é Lég Martin Wevererts
\ TR & AL
&K g 96105
RN NO /\ B
QO &V
/ e ~—
CONETOE A 7
/ DP BETHEL- e
CAROLINA
VOICE OF
J~AMERICA~J
on ! N
LEGGETTS.
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F Y Dominion Transmission Zone

P8 WoSos FREDERICKS- - ¥ y -
. . 1 % CHANCELOR A :5-\-~ ) v >~ <
NERC Category B Violation M TODDS A\ wne P WG J B
b TAVER N RD N— DS =\ CORNER
Problem: N e 2F gt

* In 2016 summer an outage of the Fredericksburg to
Ladysmith 230 kV line (Line #2090) with Surry 230kV
Generation off-line results in the EImont to Four
Rivers 230kV (Line #2032) loading to above 94% of the
emergency rating.

This overload also occurs in the 2018 RTEP analysis for
Category C contingencies.

WOODPECKER DP

A ST. JOHNS

Carolfine

Proposed Solution:
» Uprate the summer emergency rating of Line #2032 to 1195
MVA by replacing the 230kV line switches at
Hanover Substation with 3000a switches and replacing the
Line #2032 wave traps at Four Rivers and Elmont with

{ FOUR RIVERS ./
$a) EEAR ISLAND DP ./

= &
3000a wave traps (B2460.1 and b2460.2). ‘E oocf'r/
1
Estimated cost $ 0.25 M . A/: e ) .,
N L ~ / Hanover 5 LS “ -
ReqUired IS Date: 5/1/2016 P _""A"‘L\ ——— W ELMONT < f ]
g > Lol FTEN. o /\ PEARSONS Rl |
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EKPC Criteria Violation

The Kargle-KU Elizabethtown 69 KV line
section is overloaded for an outage of the
Central Hardin-Hardin County 138 KV line
section with LGE/KU's brown #3 out.

Increase the MOT of the 266.8 MCM ACSR
section (1.4 miles), of the Kargle-KU
Elizabethtown 69 KV line section to 266°F.
(B2544)

Estimated Project Cost: $0.0276M

Required IS Date: 6/1/2015

PJM TEAC - 9/25/2014

EKPC Transm|SS|on Zone

e ’J)eatswlle
) NE QJ'
Lebanon /
Y /
: °V\bst B
Radchﬁ
T Brown Logsdon \ {
\\ Vine Grove g yBe
2 Fon Knox \ ¥
A7 A ‘JJV_\th‘E
Rineyville L Wooslsf: L
o~ \ e |
| Smithersville by )
Central Hardin 4 YiLE— X éamowr
Tunnel Hlll !
: Lyma’ﬁB WdHams Nelson County
.b_
Hardin Co.
e"""”\Ehzabethtown
Kargle
y Cemral
\\‘ / EK
-
\ e
—
\ st 4"’1‘2‘{99 Legend
' ) Substations Transmission Lines &
\ g NS KV 59
‘ “ . 138KV H5KV
. 181KV AVARE T
- 230KV \/ et
IMORY 230 kv
S 345 kY
/ s 500 kv
\ agnolia i
quplon ‘Mn»_ © subs identified gy

R HDC
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F Y JCPL Transmission Zone

* FE Planning Criteria Violation :

« The Captive Plastics to Morris
Park 34.5 kV circuit is
overloaded for the loss of the
Gilbert — Glen Gardner 230 kV
circuit.

« Recommended Solution:

— Reconductor 0.9 miles of the
Captive Plastics to Morris Park
34.5 kV circuit (397 ACSR) with
556 ACSR (B2497).

o2

Glen Gardner J C P //

Ly
o =1

Legend

« Estimated Project Cost: .
$ 0.6 M | T

* Required IS Date:
6/1/2015

PJM TEAC - 9/25/2014 PJM©2014




FE Planning Criteria Violation :

The Lebanon to North Branch 34.5 kV
circuit is overloaded for the loss of the
Branchburg — Readington 230 kV and
the Readington 230/34.5 kV
transformer #1.

Recommended Solution:

— Extend 5.8 miles of 34.5 kV circuit from
north Branch substation to Lebanon
substation with 397 ACSR and install
34.5 kV breaker at Lebanon substation
(B2498).

Estimated Project Cost:
$2M

Required IS Date:
6/1/2015

PJM TEAC - 9/25/2014

nbxy
j ile B L
meadeRd
N=

Substations Transmission Lines.
+ NSkV 69
. 138KV "5V
. 16KV AVARE T
- 230KV \/ 81
. 345KV
+ 500KV
. 69KV
765 kv
O subs identited

230 kY
345KV
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Brunswick d Oak

F Y JCPL Transmission Zone

* FE Planning Criteria Violation :

« The Englishtown to Monroe . -
(H34) 34.5 kV circuit is \ g
overloaded for the loss of the
Englishtown —Monroe — Wyckoff
St. (D82) 34.5 kV circuit.

« Recommended Solution:

— Upgrade the terminal equipment at

Monroe on the Englishtown to
Monroe (H34) 34.5 kV circuit VL

(B2500).
« Estimated Project Cost:
$0.1M
* Required IS Date:
6/1/2015

Forrestal Devils Brook

‘ Plainsboro

P.SEG

Englishtown,
.

Legend
Substations Transmission Lines

11111
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FE Planning Criteria Violation :

The Franklin 115/34.5 kV
transformer #2 is overloaded for
the loss of the Franklin 115/34.5
kV transformer #1.

Recommended Solution:

— Replace the Franklin 115/34.5 kV
transformer #2 with a 90 MVA
transformer (B2496).

Estimated Project Cost:
$3M

Required IS Date:
6/1/2015

PJM TEAC - 9/25/2014

JCPL Transmission Zone

Franklin
.

Legend
Substations Transmission Lines

oooo

------

55555
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F Y JCPL Transm|SS|on Zone

rakgfstown
aquesl River ol

I L er Molint BethellEne

/ l

 FE Planning Criteria Violation:

« The Glen Gardner 230/34.5 kV
transformer #1 is overloaded for ﬁiL;:;%'
loss of Chester — Glen Gardner ~
230 kV circuit.

- Recommended Solution: Ll A 2

JesAsbury

— Replace the transformer leads on G S P (P
the Glen Gardner 230/34.5 KV #1  sigeon = - .
transformer (B2495).

« Estimated Project Cost:
$0.1M

» Required IS Date:
6/1/2015

E. Fleming
(]

PJM TEAC - 9/25/2014 PJM©2014




F Y JCPL Transmission Zone

L

« B2234 Scope Change:

«  Existing Scope:
Install 260 MVAR reactor at West Wharton 230 kV.
. New Proposed Scope:

Install -260/+40 MVAR SVC at West Wharton 230 kV
substation.

. The SVC will have the ability to control an existing
350 MVAR capacitors at West Wharton. It replaces

Hinchmans Ave.

o

the loss of dynamic reactive reserve due to UCEL oy A

generator retirements in the area. It will mitigate any
potential voltage collapse due to an excessive
number of capacitor switching steps required.

»  Estimated Project Cost:
Existing > $ 8.6 M 7
New > $41.4 M i "

7

Legend

15V
DRI \/ 13skv

-2k \/ 161

«  Expected IS Date: ,{3‘ L s

4112015 /I

4 ©  5uts Idenfied
HvDC
Billette

PJM TEAC - 9/25/2014 PJM©2014
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e The Hunterstown 115 kV breaker
‘96192’ is overstressed

« Significant Driver : Install 2nd
Hunterstown 230/115kV
transformer (B2452)

Hunterstowny 'y,
Lrftanna /Lincatr

« Recommended Solution: Replace
the Hunterstown 115 kV breaker
‘96192’ with 40kA rated breaker
(B2452.3)

Legend

w|
Substations Transmission Lines
89

East Waynesboro

[ ]
7

Estimated Project Cost: $285 K

HSKV
. 18KV \/ 1y

\/ 81
Taneytown IMORY 230kv

Required IS Date: 6/1/2017 7 e

765 kV

’ Catoctin HDC
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&

Add Additional upgrades to existing project
scope to address required work in neighboring
transmission zones

The existing B2006 upgrade establishes
Lauschtown 500/230/69 kV stations and loops
TMI — Hosensack 500 kV into the new 500 kV
stations. (Estimated Project Cost: $95 M)

Add additional upgrades (B2006.1.1 and
B2006.2.1) to address the required
MetEd/FirstEnergy work that is required as part
of the existing B2006 upgrade.

B2006.1.1: Build new sections to loop the 5026 (TMI
— Hosensack 500 kV) line in to the Lauschtown
substation and upgrade relay at TMI 500 kV.
Estimated Project Cost: $5.25 M

Required IS Date: 6/1/2017

B2006.2.1: Upgrade relay at South Reading, on the
1072 230 kV line.

Estimated Project Cost: $0.25 M

Required IS Date: 5/1/2016

PJM TEAC - 9/25/2014

'MetEd Transmission Zone

Allentown
Domeyville

................

------------

Substations Transmission Lines
- OHERV ]
. 138KV "5kV
161KV AVaRTT Y
- 2RV \/ 181
s M5RV
- 500KV
+ RV
TGS kv
©  subs identfied

230 kv
345 kY
500 kV
TS kY
HVDC
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PCO Transmission Zone

Vs g st
« The Whitpain 230 kV //E?/ < N e
breakers “155," '525,” and 1 ) -
‘175" are overstressed 7 Ny 1 o
- Recommended Solution: O e i
Replace Whitpain 230 kV ‘7 -

breakers ‘155,” ‘'525,” and
175 (B2527 — B2529)

« Estimated Project Cost:
$600 K per breaker
Required IS Date: 6/1/2016

PJM TEAC - 9/25/2014 PJM©2014



F Y PENELEC Transmission Zone

AES Westover

 Light Load Reliability Analysis

g Nonh Waverly

East Sayre

* The South Troy — East Towanda
115KV line is overloaded due to
various single contingencies

« Recommended Solution: Rebuild
and Reconductor 115 kV line from
East Towanda to S. Troy &
upgrade terminal equipment at
East Towanda, Tennessee Gas &
South Troy. (B2463)

Substations Transmission S
89

. . i ® 181KV \V4 mn:/
« Estimated Project Cost: $40 M B

Required IS Date: 3/1/2016 o e
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F Y PenElec Transmission Zone

Buffalo
Road

* FE Planning Criteria Violation and
Operational Performance:

+ Voltage violation in the North
Western Pennsylvania
(Warren/Buffalo Road) vicinity for
multiple contingencies.

* Recommended Solution:

— Construct Warren 230 kV ring bus
and install a second Warren
230/115 kV transformer (B2494).

« Estimated Project Cost:

ENELEC

3
£3
e

alconer

Warren
¢ Req u I red I S Date : Substations LE:::tmisslon Lines

6/1/2016 e

. 1BV \/ 138wy
- 230KV \/ et
. 3RV
c 0KV
. B8RV
785 %V
©  subs identifies

230 kv
345V
500 kV
7685 kV
HVDC
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Cancelation of B1808.2 and B1808.4
upgrades

B1808.2 (replace AVR and rectifier bank
on Susquehanna unit 1) and B1808.4
(replace AVR and rectifier bank on
Susquehanna unit 2) were identified as
part of the overall plan to mitigate a
previous stability criteria violation at the
Susquehanna generation plant.

However, the stability issue is already
mitigated by B1808.1 (install PSS at
Susquehanna unit 1) and B1808.3 (install
PSS at Susquehanna unit 2).

As a result, B1808.2 and B1808.4 are not
required and will be canceled.

PJM TEAC - 9/25/2014

PPL Transmission Zone
4 ~' R

Legend
Substations
Ol Voltage
d o s00kv
o 230kV
Transmission Lines
Voltage
1 A/ so0kv
= /\/ 230kv
o—=_ | &7 Water Feature
Urban Areas
f PJM Zones
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I The Athenia 138kV
breakers ‘2L H’ and

‘2TH’ are overstressed ~ wew |
s:ms Identified \\J
Recom mended Substations

solution: Rebuild the
Athenia 138kV

substation to 80kA
(B2474).

Estimated Project Cost:
$131 M

Required In-Service
Date: 6/1/2018
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Questions?
Email: RTEP@pjm.com
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F Y Revision History

* Revision History

— Version 1: Original version posted to the PJM TEAC on 9/24/2014

— Version 2: Slide 72 Baseline Upgrade ID Typo corrected; Slide 80 (B1794) removed due to
duplication; Posted on 9/25/2014

— Version 3: Updated Flowgate Number from 1.1 to 1.4 on Slide 22 on 10/3/2014
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