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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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//
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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

B—Perpdnan
L7
Perryman Com| :/ stion Turbines
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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
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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
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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

PJM TEAC - 9/25/2014 PJM©2014



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
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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
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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
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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 - H