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é/ Dominion Transmission Zone
Baseline Project

Baseline Reliability - TO Criteria Violation
Replacement of Fixed Series Capacitors on Line #547 Lexington—-Bath County & Line #548 Valley—Bath County

COLOR VOLTROE TRANSMISSION LINE NUMBER
Problem Statement: Dominion “End of Life Criteria” —— | 500 kv. | 500 theu 539 Harrisonbu
 The fixed series capacitors (FSC) on 500kV Line #547 at Lexington and on 500kV Line #548 at Valley were e e s ONET
constructed in 2000/2001 to mitigate the Bath County angular stability issue. These two series capacitors need to | —— g ot e
be rebuilt to current standards based on Dominion’s “End of Life” criteria. The existing summer emergency rating B9 KV, | AS NOTED
(Rating B) of the FSCs is 3118 MVA. The existing summer emergency rating for the line segments is 3954 MVA. Highland

* Replacement is needed because:
— Existing series capacitor units run out of spare parts, manufacturer no longer produce parts for legacy models.

— The breaker module of the capacitor has a current rating of 3000 Amps, which makes the FSCs the thermal

limiting factor (normal operation rating 2858 MVA; emergency rating 3118 MVA) to the transmission line (normal ™R
operation rating 3954 MVA ; emergency rating 3954 MVA). S~

COUNTY

WEST STAUNTON \

Augusta

TRIMBLES

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

Bath

STUARTS,
DRAFT

Alternatives:

Installation of 500kV Thyristor controlled series capacitor (TCSC) and FSC combined systems on Line #547 at
Lexington and on Line #548 at Valley to replace existing FSCs. This device would be a TCSC unit combined with a
fixed series capacitor unit which provides dynamic compensation at [43% 120%)] of line impedance. The current rating
on the device will be increased from 3 kA to 4 kA for normal operation. The combined capacitor system could

. . .. . . . . Line #547 Lexington — Bath
potentially improve the stability of Bath County with higher a compensation range. Additionally, the TCSC could

County; Line #548 Valley — Bath

potentially help to mitigate transient stability and damp transient oscillations during a contingency that occurs close to /., r..,. A FHSES - County FSC Replacement
the installation area. AcoReE O Rockly g ———
,\® / \Jrockerinee -
Estimated Project Cost: $ 28.9 M (existing FSCs) / 35.7 M (alternative TCSC consideration) /" ermcerop ex&y
% Bugnd Vista
Possible IS Date: 4/1/2020 / ok

Project Status: Conceptual
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é/ Dominion Transmission Zone
Baseline Project

Existing b2361 Cost Increase and Scope Modification
Original: Baseline Project: Idylwood to Scott’s Run 230kV Line and Substation

Revised: Idylwood to Tysons 230kV Line and Rebuild Tysons with GIS ¥
2079) _
(?_ FO
Problem Statement: » 99-2466
A Idylwood to Tysons -

« N-1-1 loss of Line #2010 (Reston-Tysons) and Line #2035 (Idylwood-CIA) results in the loss of more than 300 MW :s%' \ By, AV EE  INew 230KV Line and Rebuild 5029)
(NERC Category P6 - Multiple Contingency — Two overlapping singles). 9T -9 |Tysons Substation with GIS_ |7

@
. . T predaam 01 SWIN ClA
Date Original Project Presented: 08/21/2013 (SRRTEP); 09/12/2013 (TEAC) g RESTON. ey @19 \L MILL/ =
. . — —(20a3) @ HUNT TYSONS/\ 7~ (2035)
Original Proposed Solution ﬂ DISCOVERY G A JE = ARLINGTC
. — . . . 2005
» Construct a 230kV OH line along existing Line #2035 corridor, approx. 2.4 miles from Idylwood to Dulles Toll Road —(2109) ~) CLAR "-A (2@ é‘%’%(
(DTR) and 2.1 miles on new right-of-way (ROW) along DTR to new Scott’'s Run Substation. (Est. cost $32M) %SULW (j ,....,: 26, 275) "3%
PENDER lDYLWOOD FALLS A'\"’
- @03) 5 @—@ @y CHURCH GLE
Reason for Scope Modification and Cost Increase: e - 3 \(097 CARLY
2 : GALLOWS
« Project scope had to be modified due to issues with siting of the new Scott’s Run substation in Fairfax County. | Tad Sy (. 20@ ( AR‘C;;%IC
‘ 207 = 273
 Areais very densely populated and is in close proximity to interstate highways and the DC Metro rail system limiting |11 K BRADDOCKANNANDALE
the options of bringing an additional source into the area. Multiple substation options were also considered. (Refer 2 CENTREVILLE ‘ i SAVexandri
to the next slide.) [ Q (244) BURKE 20)(27)
* Very narrow existing right-of-way also limits the ability to expand. \s Park city SIDEBUR Y / -;, e
» Conversion of Tysons to GIS was determined to be the best option given the obstacles presented. SN CLIFTON femn . MY 052) 210} /
. . . . . COLOR VOLTAOE TRANSMISSION LINE NUMBER e
» High real estate and land costs along with conversion to GIS drove costs considerably higher. 237
j— 5@a K. | 508 theu 599 [t
—_— 230 kY. | 200 thru 299 & 2000 theu 2099 ﬂ o _ g B :_
Continued on next slide... A b _“}}i - Y4
89 KV, | AS NOTED ST Tt :
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é/ Dominion Transmission Zone
/b Basellne Pro ect b2361 Sltes Examlned

[llustration of space constraints in the § 43 .

S 020 4O0D Ny
Al
=

area and all the substation options
considered

5
O A LLTRANSIT,
ER U STATION ALTERNATIVE

o
- Aot
5 ,-- WNSin . ’5"
rewmsviteid® / ‘;9 Rﬂ »

i i =5 A / e - L : S LIBERTY A%, &

Primary Site a2 : ;\ ; : 3 v N SUBSTATION [ Bl

. e : ; i WALTERNATIVE *
Tysons Substation - : :

Alternate Sites
Jones Branch Road
Chain Bridge Road*
Scotts Run Road
Cloverleaf

Eliminated Sites
Liberty Crossing
Transit Depot*
Old Meadow Road

Ui

A

< G._z\ne u

*Sites identified by Fairfax DOT

¥

Continued on next slide... 5 ol s/ o e (,- o,
O T WopR N ALTERNATIVE /’(\@ /‘- f"e\
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é/ Dominion Transmission Zone

Existing b2361 Cost Increase and Scope Modification
Original: Baseline Project: Idylwood to Scott’s Run 230kV Line and Substation
Revised: Idylwood to Tysons 230kV Line and Rebuild Tysons with GIS

Revised Proposed Solution

» Construct a 230kV UG line approx. 4.5 miles from ldylwood to Tysons. Tysons Substation will be rebuilt, within its
existing footprint, with a 6-breaker ring bus using GIS equipment. (Est. cost $111.7M)

» Costincrease due to change in terminal location (Scott’'s Run to Tysons), detailed evaluation of routes, and $29.2M
to rebuild Tysons Sub using GIS equipment

Alternatives

» Construct a 230kV OH line approx. 5.2 miles from ldylwood to Tysons. Rebuild Tysons Substation, within its
existing footprint, with a 6-breaker ring bus using GIS equipment. (Est. cost $122.6M)

Original Projected IS Date: 6/1/2017
Revised Projected IS Date: 6/11/2022
Project Status: Conceptual

Baseline Project

99-2466

Idylwood to Tysons -
New 230kV Line and Rebuild 5@
Tysons Substation with GIS [~

@h@ l SIWINK A\ CIA

— —(20a3) (288 e N\ TYSONS/ (3035)
ﬂ DISCOVERY G\ N =\ ARLINGTC
—(2109) = CLARRY. (2@ } @%Qq{(
e,
%SULLY (@/ Na G [278) i,
- IDYLWOOD - =S
PENDER FALLS /TSIy
@00 @5@- CHURCH GLE Af
¥ Q)\) 3 \@97 CARLY
i Fairfax CitySALLOWSA -
209@ (273 ARLINC

@D UBRADBOCK

COLOR VOLTAGE TRANSMISSION LINE NUMBER

— 528 K. | 528 thro 599

230 Ky, | 208 thru 299 & 20008 theo 2099

S— 1S KV. | L thru 199
— 138 Kv. | A3 NOTED

89 KV, | AS NOTED
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é/ Dominion Transmission Zone
Baseline Project

Baseline Reliability - TO Criteria Violation

Line #205 and #2003 Partial Rebuild () ““O (@
BELLWOOD O
. Py 7
Problem Statement: Dominion “End of Life Criteria” (2?9}‘ 2 \ fgmﬂ/
« 230KV line #205 and #2003 run from Chesterfield to Locks and Poe respectively. An approximate 3 X ;:5953(‘3”\ N /-
. . . . . ;i . - ¢ CHESTERFIELD
mile section of these lines from Chesterfield to Tyler was built on double circuit weathering steel CENTRALIA\ 7 W‘T, P
(Corten) towers in 1962. The corten structures are in poor condition. 4 (208) / Q3c (2059
« Permanent MW load loss for removal of these lines is 140MW. ol I \T;LEEP el A
v ~ v/ ALPINE
» These line sections need to be rebuilt to current standards based on Dominion’s “End of Life” criteria. i g 7\ ALLIEC
Line #205 and #2003 Partial ' > ENON CHEMIC.
Rebuildl - ., 2'3
Potential Solution: (205 l gﬁ) POLYEST

—_IDLE
@

« Approximately 3 miles of line #205 and line #2003 will be rebuilt to current standard using with a

/ ; 5 ( ’ c )-HCF
i 211 :
HARROWGATE % WALTHALL Ty \\\\@CC

summer emergency rating of 1047 MVA at 230kV. Proposed conductor is 2-636 ACSR. Considered 7 Q@ s |
structures include double circuit steel pole and double circuit galvanized steel tower. The Chesterfield - ,./ LEge o &
- Tyler segments of line #205 and #2003 have an existing summer emergency rating of 478MVA. l AVENUE p\__ SIS

Coloni .He:ght@
Prince Gen ge

Alternatives: No feasible alternatives " HARVELL LEE

| | { &
Estimated Project Cost: $9.5M S e @ @
Possible IS Date: 12/31/2022 — | 23 kv, | 200 eheu 299 4 2000 thru 2099 - . PetegHurg
Project Status: Conceptual = Toow. [ o @ L (Good)

B9 Kv, | AS NOTED
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é/ Dominion Transmission Zone
Baseline Project

Project Cancellation

Baseline Reliability - Operational Performance 3 LANEXA
b2181 Prince George Line #2141 Auto-Sectionalizing Scheme / _
Problem Statement: §§" M
. . , , CHESTERFIELD
 Lockout of Line #2124 Hopewell — Prince George 230 kV causes an outage of Prince George Electric N —=—= T
Cooperative's Brickhouse DP. %2 @c) ) Gos0)
A :\‘_ﬁ WELDERS 'C'.
230 KV YLER
Recommended Solution: B S Cavegl #
ST : . . . . ] \ ENON ~ CHEMICAL
« Install a transmission line sectionalizing scheme at Prince George Substation to automatically open : 3 2049)
the 230kV switch at Prince George for Line #2124 (Hopewell to Prince George 230 kV) lockout and (205) S Goo YA TEN
allow Brickhouse DP to be re-energized from the 115kV source. This project adds a motor operator to 1f{9> 045
an existing switch at Prince George and the control scheme. (b2181) i Py QOOGENTRIX
i _jCBD _ 24@
; . ' TEMPLY SISISKY : g -
Reason for Cancellation: AVENUES 7= o
. . . . . . . . Hejight :
» Coop has no current time frame for the installation of field ties to support required outage window. | &) Pf“wios;,ﬁ ge g
i HARVELL LEE PRiNgs
. o)
Previous TEAC Date: 11/5/2012 ( ,IPriﬂceGelcirgelLline#Q‘lzti Fince oL Dp
COLOR | vOLTAOE TRANSMISSION LINE MUMBER ({Auto-Sectionalizing Scheme [ o ]
Estimated Project Cost: $1.11 M AL : é—@ roe7— (121) s )' 2
—— | 238 kV. | 200 thew 299 & 2000 theu 2099 ! - 8 - B g
Projected IS Date: 5/31/2017 — | s tv. [ e 199 . Pete Gs) k) e
— 138 kY. | AS NOTED g :
B9 KV. | AS NOTED : 500 60_5 TO G
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Immediate Need Projects
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= Y XLPE Technology
XLPE Cable Technology

e Cross-linked polyethylene
* No insulating oil required
e Environmentally sound
* No oll, associated pumps and loss of rating due to loss
of pumping plant
e Lower O&M costs
e Higher Rating
 Industry moving to XLPE
« HPFF (High Pressure Fluid Filled a.k.a. Pipe Type Cable
PTC) conductor future supply chain in question

PJM TEAC - 10/12/2017 PIM©2017
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é/ PSEG Transmission Zone

rnpike
Generation Deliverability (Summer and Winter):

Previously presented: 9/14/2017
Problem Statement:

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

. The Warinanco — Aldene 230 kV circuit is overloaded for tower contingency loss
of the Linden to Deans and Linden to Sewaren 230 kV circuits. (FG# GD-W353)

Foundry St
jewark Bay

Jelrsey

Federal Square

Passaic Valley Sewerage Commission oNewarkr Energy Center

|

f-*'i Bayonne

Immediate Need:
. Due to the immediate need, the timing required for an RTEP proposal window is N“““]A"evj
infeasible. As a result, the local Transmission Owner will be the Designated . -

Entity.
Recommended Solution:

. Wreck and re-build the VFT — Warinanco — Aldene 230 kV circuit with paired
conductor. Addresses tower age. Does not require new right of way. Paired v
conductor can address load requirement with room for future growth. Tosc0 35 —pekon

Alternative Solutions:
 Install parallel towerline - Dense, industrial area with limited property available. Would require

Legend

Substations Transmission Lines

new right of way and new station terminations. Ahnwest |/ 1Y B9kV
 Install parallel XLPE cable - Requires opening the street. Adjacent to a railroad. Requires two : m .
new terminations. Create an impedance imbalance with the parallel overhead circuit. Cable g a o Vom
will have lower impedance and lower capacity than the overhead circuit. ! e ) Vo

. . ) _ ‘ ANGodbri =S (B \/ t61kv
Estimated Project Cost: $90.4 M Y, g . 0w

230 kV
345kv

Required IS date: 6/1/2018 / | e caw
Project Status: Conceptual " %

765 kv
O subs Identified

785KV
Kilmefode; PIM 872017
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é/ PSEG Transmission Zone

R
Harings Gji[’figrf\ o

Generation Deliverability (Summer): 5J D\/
Previously presented: 9/14/2017 VI o

Problem Statement:

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

(FG# GD-S601)

Immediate Need:

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

tillsdale

awihome

&air Lawn

. Jackson Rd.
Recommended Solution: ol
n Rd.

. Replace existing cable with 5000kcmil XLPE cable.

Alternative Solution:

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

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

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

Saddi&B
Cedar Grove, “ Rd /

0 '.:b}ﬁ?s’.‘/'i?: .'. nye Cllﬁéﬂ

seland

' \ LaureIAve Substations  Transmission Lines

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

o 5KV 15KV

TES kY

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

] e ; 161 kY

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

i O Subs dentified

Project Status: Conceptual
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é/ PSEG Transmission Zone

N-1-1 Thermal (Summer): Y.z \\Albndale W
Previously presented: 9/14/2017 At N R |E\ N

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

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

Recommended Solution:
. Replace existing cable with 5000kcmil XLPE cable.

Alternative Solution:

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

Yackson Rd.

Kuller Rd. |
Sedar Grove Sa
> S

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

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

v 230KV
230KV

* HGkV

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

Q subs ldentified TERC

Project Status: Conceptual
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2017 Proposal Window #1 Update
Preliminary Recommendations
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el

Generation Deliverability and Baseline (Summer), (GD-
S579, GD-S587, and N1-S175):

Problem Statement:

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

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

Preliminary Recommendation:
* Replace terminal equipments at Pruntytown and Glen Falls 138 kV
station.
» Reconductor approximately 8.3 miles of the McAlpin - White Hall
Junction 138 kV circuit. 2017 _1-10G

Estimated Project Cost: $4.01 M

Required IS date: 6/1/2022
Project Status: Conceptual

PJM TEAC - 10/12/2017

APS Transmission Zone

|

P Rivesville
Chesapeake
Sanford
East Run
Alcan
Everson Stony Road
Margaret South Fairmont Marfinka
; cidoa White Hall Jct
Harrison Reserve oq‘*.; Hall Junction

Shinns Run’

Bametts Run

Vamer HREA Chiefton - Glen Falls s,

Bridgeport Hil Mapie Lake

Oak Mound
Quiet Dell
Legend
Substations Transmission Lines
. BOKV 69 kV
. 115k HERY
TAP1257
120 kV \/ 120k
:::3 il t Milford National Carbon o
[ 181kv : e
o 230KV v Rider SS
230kV
. 345KV
one Union Road

*  500kV
765KV

500 kV

5 765kV
Subs Identified

Copynght &:2814 Esn
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B

Generation Deliverability (Summer):

Problem Statement:

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

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

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

 The Allenport — Charleroi 138 kV circuit is overloaded for
tower line outages loss of the Charleroi — Yukon and
Charleroi —Westraver 138 kV circuit OR loss of the Yukon
— Charleroi and Yukon — Westraver 138 kV circuits. (GD-
S581 and GD-S582)

....Continued on the next slide
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APS Transmission Zone

— 2 AlBUUIY .\
Krendale, shanor Manor.
Krendale’®)™ %ShanorManor
eednile (o JButler
@ppel Steel MC Calmont % 7 ¥ 'Cabfey Jet. Tap
Markwest 2 .© Seneca Mt Gathering Woodland Sy
b - 7. @7, ool Kittanning
Maple' Zelienople TAP Konburg NorthPointe St nde
it Jackson C;be / Housevil
ey, 0’\-@( P Sivervill g

thoe MIN Fe?'y/ Three Rivers Aluminum
/é)TTERSS Ao

AER
. Pine
g, ulk Mail Fac / £
5® Raoc%al/i il s Federal St. Kiski Valley ‘
W . . Brackenridge Vandergrift
EIED i ick speymias Brackenridge Junction
Airco—" Crescent Wildwood North  TAMIT o g i Mesteny ducton
/J Sewickley Aristech Chemical O A Spingdele - North Washington
A HaileTap il Mt. Nebo CheswLick FShaffers Comer Saltsburg
Findlay ? ogan's Ferry B R AN
Toronto Montour  arenal~ Highland-o Ea i
o ; [ Wylie ki V.o Universal Social Hall
ChARPTs 0" Brunot Isfand ‘Forbes /- Oakland Nt Sunco Delmont i
A P i 7% = et . White Valley, Blairsville East
T Smith Joffre Edlow | South Side "D pyun, Wilmerdin i s
sirton llier'  Homestead potfery | Wabco 9000 North Oakford ~ Vasco Tap VASCO _
e North Faye Brentwood - US Steel linois Hanison/City Ethel Springs
] Woodville Elwyn 2 BOC Gases pem - South qufom Ed
i Bettis Dravosburg y Stony Springs Jct. Tap - Edgewater
W Mifi ' North,Greensburg
South Fayette USAP M US Steel F Ivin - A P s Hoop Loyalhanna
Substations  Transmission Lines ed Ringy Fork _ Robbins
+ 6IKV 69 kv Crossgales Clairton Works ~ Sewickley ~ Hempfield - Bracken Jct. Tap Bethlen
. 5KV o Bethel Ead( Mot t
120 kv V 120k Peters  Mitchell Walt? Mils asigate
138 kv \/ 13k Unondet 2o Shepler Hill Y!/k Youngwood
TR\, ey Vanceville DY Run ukon SONY
= B30 KV . Ja?t Tap g King Farm
e 230 kv TAP12IT Charleroi ) ceusts mithton
500 kV Sk Sheetor SmithtOh A Staner Jet. Tap Donegal
765 kV j:g :: Allenport llenport Frazier Iron Bridge
Subs Identified
Cahfomia P E NCaEnvmgIM@EMg'\
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. Continued from previous slide

Generation Deliverability
(Summer):

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

..Continue on the next Page
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APS Transmission Zone
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APS Transmission Zone

2022 Window 1 APS/Duguesne area proposals Comparison
Project Cost

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

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

2017_1-5C Greenfield Nextera 11.8 GD-S581, GD-S582, GD-S577, GD-S857, GD-S578, GD-S583, GD-S584 and $0.7 M for the cut in and remote work)
Springdale-Plum 138KV
2017_1-4A Greenfield Duquesne 4.49 GD-S577, GD-S578, GD-S581, GD-S582, GD-S583, GD-S584, GD-S587 Cheswick — Wycoff 138kV
Northeast
Transmission GD-S857, GD-S578, GD-S582, GD-S584, GD-S577, GD-S581, GD-S583, GD-S44,
2017_1-2C Greenfield Development 22.2 GD-S53, GD-S766, GD-S787, GD-S765, GD-S786 Several Duquesne breakers overdutied
Northeast
Transmission GD-S857, GD-S578, GD-S582, GD-S584, GD-S577, GD-S581, GD-S583, GD-S44,
2017 _1-2D Greenfield Development 64.8 GD-S53, GD-S766, GD-S787, GD-S765, GD-S786 Cost not Competitive
GD-S44, GD-S53, GD-S857, GD-S578, GD-S582, GD-S584, GD-S581, GD-S583, GD-
2017_1-3A Greenfield PSEG 120.3 S577, GD-S766, GD-S787, GD-S765, GD-S786 Cost not Competitive
GD-S44, GD-S53, GD-S857, GD-S578, GD-S582, GD-S584, GD-S581, GD-S583, GD-
2017 _1-7A Greenfield Transource 29.46 S577, GD-S766, GD-S787, GD-S765, GD-S786 Cost not Competitive
Cost not Competitive
2017_1-7G Greenfield Transource 9.91 GD-S44, GD-S53, GD-S766, GD-S787, GD-S765, GD-S786 Short circuit under evaluation
2017 _1-10F Greenfield FirstEnergy 23.4 GD-S857, GD-S578, GD-S584, GD-S577, GD-S583, GD-S582, GD-S581 Cost not Competitive
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. Continued from previous slide
Preliminary Recommendation:

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

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

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

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

Required IS date: 6/1/2022

Project Status: Conceptual

PJM TEAC - 10/12/2017
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é/ AEP/DEOK Transmission Zone

Generation Deliverability (Winter) (GD-W3, A ) (‘)
|
GD-W5, GD-W6, GD-W7, and GD-W8): :Wlley |
Problem Statement: Mapleknoll :
«  The Tanner — Miami Fort 345 kV line is overloaded for Mt Healthy Fioneylown
. . . . - Morgan
multiple single contingencies \ =2 e
Alt fi id d Glenview M ‘—|G°|
ernatives considered: . enkel””" Elmwood
Mid 4
2017_1-7B ($19.32 M) b g il WA
2017_1-7D ($55.09 M) Cumminsville/?
2017 _1-7F ($11.45M Central
- ( ) Miami Fort Gas Turbine Rochele—="" Ashland

2017_1-8C ($1.2 M)

Whittier
Greendale (}Metro Sl'Z‘\'\"E”i\Queensgate AN

Preliminary Recommendation: La renc;ljgly ‘ \¥ Westg%— Ch?r'es
« Upgrade existing 345kV terminal equipment at nefd Greek Yok
Tanner Creek station. 2017 _1-8C

N Augustine

N&
Crescent “Wilder
&tance c/ \

Jo Kenton Kentuc

Estimated Project Cost: $1.2 M
Legend \.\ 1N Donaldson

. . : el
. Substations Transmission Lines . e "
Required IS date: 12/1/2022 o eakv 69 kv N N Florence

115 kV 15KV i\ S ! Hands

Project Status: Conceptual . e 120k

138 kV 138 kV
161 kv

e 230kV
* 345kV
500 kV
765 kV

161 kV
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é/ AEP Transmission Zone

Generation Deliverability (Winter) (GD-W92):

Dawkins
Problem Statement: Blue Cresk
. L Baseline (P.P. Co-Op)
. The Maddox — East Lima 345 kV line is overloaded for . : ;
; ; Timber Switch  Hayiland Riley Creek Switch
the loss of the Marysville — Sorenson 765KV line T

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

‘Maddox Creek

.. . N. Wo
Preliminary Recommendation:

* Replace terminal equipment on Maddox Creek -
East Lima 345kV circuit. 2017_1-8A o,

Cambell Rd. Switch Rockport

......
=
.....
......
= &

Estimated Project Cost: $1.48 M

Required IS date: 12/1/2022 rton
Project Status: Conceptual

Ford Lima

Legend NorthwestLima  Rockhil
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el it Eastown Road y K
v oot oAV
120 kV . !
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18RY \/ 161 kv Sinee Sterling
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230 kV :
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é/ DEOK Transmission Zone

Common Mode Outage and Basecase Analysis
(Summer) (GD-S763, GD-S746, GD-S814, GD-
S745, GD-S813, N1-S91, N1-S92 and N1-S126): York
Problem Statement: \ , ® 11/ '
«  The Pierce 345/138kV transformer #18 is overloaded for Wilder” \ L | el o o

the loss of the Pierce 345/138kV transformer #17 with the
breaker stuck at Pierce.

. The Pierce 345 /138kV transformer #17 and the connected X

\ O laFage

Kentucky Univ. =

Silver Grove + o,
Bellevue N . X
Cold Spring N

N

\ Dayton

Pierce —Beckjord 138kV circuit are overloaded for the loss
of the Pierce 345/138kV transformer #17 with the breaker
stuck at Pierce.
Alternatives considered:

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

*  69kV 69 kV

of buses at Beckjord. . MKV 15 kv

|

2017_1-2E ($12.7 M): Build a 345 kV switching station 120kv \/ 120kv
("Twelvemile") interconnecting the existing Silver Grove - e W
Zimmer 345 kV transmission line and the Pierce - R
Buffington 345 kV transmission line . 2:2:: A
765 kv SO0V \
Continued on the next slide... O subsidentiied . LY
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é/ DEOK Transmission Zone

Continued from the previous slide......

Project 2017 RTEP Window #1 target

Project ID Cost Analysis

Sponsor | reliability flowgates solved?

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

Yes; NTD scope + $3M TO scope in current year)
But causes an N-1-1 thermal Cost cap = $14M (in-service year $’s) for NTD scope of
2E NTD : :
overload on the Beckjord — Pierce work
138kV line (violation) The fix for the new overload on the Beckjord — Pierce

138kv line is approximately $1M;

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

Notes:
 NTD cost cap includes AFUDC and escalation, i.e. in-service year dollars
* Further reliability performance, economic performance and constructability/feasibility evaluations are in progress by PJM.
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= Y Dominion Transmission Zone
Generation Deliverability (Summer) (GD-S126, GD-S585 and Pb E/dwardsFerry y!

i

GD-S661): i
Problem Statement:

. The Pleasant View — Ashburn 230 kV is overloaded for single contingency
loss of the (Brambleton — Yardley 230 kV, for a tower line outage loss of the ; .
Dy Ml Pleasant View

(Brambleton — Yardley plus (Brambleton — Poland Rd. 230 kV circuits. /_"L__,
Cochran M

asant View e )
xishbu m

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

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

PEF

Dranesville

Herndon Park Tap\;
\Bes on

Sunset Hills

Preliminary Recommendation: Middleburg
» Split Line #227 (Brambleton — Beaumeade 230 kV )and terminate into

existing Belmont substation. 2017_1-1C e
Legend
Estimated Project Cost: $ 3.05M Substations Transmission Lines s
J . . o 69KV B89 kV
o 115kV 1M5kV
Required IS date: 6/1/2022 S
161KV \/ ek
bRy 230KV
Project Status: Conceptual o sk

765 kV o )
: P Burke

Subs Identified ik v |f§| sfrial
s [dentifie N Cetitrevi I’Ql]o 2
Eopyright © 2014 Esn
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el

Generation Deliverability (Summer) (GD-S107, GD-S159
and):
Problem Statement:

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

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

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

Estimated Project Cost: $4.49 M

Required IS date: 6/1/2022

Project Status: Conceptual

PJM TEAC - 10/12/2017
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é/ DPL/PECO Transmission Zone

T

El

Generation Deliverability (Summer) (GD-S798 and GD-
S815):

Problem Statement:

. The Edge Moor — Claymont — Linwood 230 kV circuit is overloaded for line )
fault stuck breaker contingency loss of the Edge Moor — Linwood 230 kV 0 M e
circuit and two units at Philips Island. : g

Alternatives considered: O e e pom? 4%
2017 _1-9A ($1.83 M) 2017 _1-9H ($55.7 M) _ ' s g
2017_1-9B ($28.4 M) 2017_1-91 ($64 M) e cl )
2017_1-9C ($5.73 M) 2017_1-9J ($37.69 M) 2wt )
2017_1-9D ($37.95 M) 2017_1-9K ($9.58 M) " ValleyRoad
2017_1-9E ($26.78 M) 2017_1-9L ($1.4 M) Cei il ol Siterbrock
2017_1-9F ($28.69 M) 2017_1-9M ($8.37 M) Clay Mermaid WestWﬂmmgton
2017_1-9G ($36.56 M) 2017_1-9N ($79.03 M)

{

Statu S ' Substations Transmission Lines rchmans Basm Road ‘F ;.\ 3

. 619:::\, 89 kV \Ne\m:astle / hurchtown
« Study in progress i Bear

138 kV A :
\/ 13k ke City of New C.asﬂe
161 kV \/ 161KV /

SO Hares Comer

230 kv 3 7 !
o 345KV ‘ \ ‘
345KV f
. 500KV : - ¥ /
500 kV >~ Red Lion | , Orchard
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é/ PSE&G Transmission Zone

PSE&G FERC 715 Local Criteria - Equipment
Assessment

Roseland — Branchburg — Pleasant Valley
Corridor

PJM TEAC -10/12/2017
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é/ PSE&G Transmission Zone

Roseland — Branchburg — Pleasant Valley Corridor

+ PSE&G’s FERC 715 \~ I P Ry )
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é/ PSE&G Transmission Zone

Roseland — Branchburg — Pleasant Valley Corridor

e Refer to PSE&G criteria;
VIlI. EQUIPMENT ASSESSMENT AND STORM HARDENING

http://www.pjm.com/~/media/planning/planning-criteria/PSE&G-
planning-criteria.ashx

— Roseland to Branchburg is approximately 30 miles of 230 kV circuit and the average structure
age is approximately 90 years.

— Branchburg to Pleasant Valley is approximately 22 miles of 230 kV circuit and the average
structure age is approximately90 years.

— Parallel to Roseland-Branchburg 500kV corridor
— The terrain is variable and includes rural, National Wildlife Refuge and municipalities
— This facility also serves 240 MVA sub-transmission load in adjacent territory (JCP&L)

WWW.pjm.com PIM©2017
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= Y Roseland — Branchburg — Pleasant Valley Corridor

« PSE&G commissioned external consultants to assess tower foundations and
tower structures of the 50 mile Pleasant Valley-Branchburg-Roseland
corridor

e Assessment result:

 The assessments identified towers with foundations needing reconstruction,
towers exceeding loading capability, Also identified through LIDAR are
NESC ground conflicts; the Project was developed as a result.

* These towers were built in 1927-1930. Small portions were rebuilt from 1961
to 2015 (see next slide). At 795 ACSR, some existing conductors are smaller
than the current standard of 1590 ACSR.

« The two major components of the overall corridor are the Roseland —
Branchburg segment and the Branchburg — Pleasant Valley segment

PJM TEAC -10/12/2017 PIM©2017
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B

Assessment Result:

— Consultant findings — Transmission
Tower Foundation assessment

o About 25% of structures for
Roseland — Branchburg —
Pleasant Valley will require either
extensive foundation rehabilitation
or total foundation replacement.

— Consultant findings — Tower line
assessment

* Due to the present condition, 54%
of the towers are exceeding 100%
of the tower’s load bearing
capability, and 84% of the towers
are exceeding 95% of the tower’s
capability.

* 9% of spans violate LIiDAR ground
conflicts

WWW.pjm.com
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PSE&G Transmission Zone
Roseland — Branchburg — Pleasant Valley Corridor
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2 Roseland — Branchburg Segment

Tower Condition on Circuits U-2221, M-2265 (162 towers)

Towers with foundation requiring extensive reconstruction 40 (25%)
Towers exceeding 95% loading capability 144 (89%)
Towers exceeding 100% loading capability 129 (80%)

LIDAR conflict (# spans) 17* (10%) *LiDAR conflicts as of 9/29/2017

PJM TEAC -10/12/2017

PIM©2017



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

= Y Branchburg — Pleasant Valley

Evaluate Towers on Circuits 1-2209, Q-2243, Z2-2357, L-220-12 (102

towers)
Towers with foundation requiring extensive reconstruction 27 (26%)
Towers exceeding 95% loading capability 77 (76%)
Towers exceeding 100% loading capability 14 (14%)
*LiDAR conflicts as of 9/29/2017
LIDAR conflicts (# spans) 7* (7%)

[

[ 220-)2
Tower, R=[_A q};{_

| Lﬁ’j"” -
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Problem:

PSE&G FERC 715 local
Transmission Owner Criteria

Equipment condition
assessment for the entire
corridor

Equipment has reached its end
of life

WWW.pjm.com
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PSE&G Transmission Zone
Roseland — Branchburg — Pleasant Valley Corridor
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é/ Solution Alternatives Considered

1. Remove and retire the 230 kV corridor without replacing

2. Install new parallel circuit on new right-of-way and remove
existing 230 kV corridor

3. Replace the existing 230 kV single-circuit corridor with new dual-
circuit structures and initially string one 230 KV circuit

PJM TEAC -10/12/2017 PIM©2017
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Solution Alternative #1.:
é/ Remove the existing 230 kV corridor without replacing

 Would leave 240 MVA of JCP&L load supplied by 34.5kV sub-
transmission with significant voltage and thermal violations

 Would require extensive construction, and associated cost, to
relieve voltage and thermal violations on 34.5kV

e Loss of up to 996 MVA transmission system capacity
 Thermal/Voltage violations on the neighboring JCP&L system

e Because of the above issues, removal without replacement is not
a viable option.

PJM TEAC -10/12/2017 PIM©2017
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FY Solution Alternative #2:
Install New Circuit and Remove EXxisting

o Potential permitting challenges due to new facility

« Martinsville, East Flemington, Readington and Rocktown
require feeds from 230/34.5kV substations and
associlated additional lines to loop in an out of each
station

 Would require more than 50 miles of new overhead
construction, new ROW and new permitting

* Due to the above issues, installing new equipment in new
areas Is the highest cost option

PJM TEAC -10/12/2017 37 PIM©2017
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é/ Solution Alternative #3:
Replace the existing 230 kV corridor with new structures

e Maintain system reliability

* Eliminate safety risk from damaged structures
 No new ROW required

 NO new substations or reactive devices required

* No topology change — additional studies, extensive protection
coordination not needed

 Minimal new siting, permitting and construction involved

e Maintain transmission capacity between Branchburg and
Lawrence substations
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15 Year Analysis Results
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= Y 2017 RTEP 15 Year Analysis Simulation

 Test Procedure: Generator deliverability, load deliverability and
common mode outage analysis for years 6 through 15

 Focus on events more likely to highlight long lead time violations
single and tower line contingencies

 Full AC analysis followed by a linear extrapolation based on
future forecasted load

PJM TEAC - 10/12/2017
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Fr Bus Fr Name
216915 CDRGV
218307 ALDENE_2

218316 WARINICO_2

219050 VFT_1

219110 GLOUCSTR
228401 MCKLTON
228401 MCKLTON
243233 O5TANNER

246929 05MADDOX

314004 6ASHBURN
314041 6GLEBE

314072 6PL VIEW
314094 6WOODBR

314196 6LADYSMITH

To Bus
217054
218430
217122
219049
219755
228402
228402
249567
242935
314010
314185
314004
314067

314911

To Name
JACKSNRD
STANTER_1
ALDENE_4

WARINICO_1
CUTHBERT 4

MONROE

MONROE
08M.FORT

O5E LIMA
6BEAMEAD
6RADNOR
6ASHBURN
60CCOQUN

8LADYSMITH

2017 RTEP 15 Year Analysis Simulation

2017 RTEP 15 Year Analysis

Circuit #
1

L I e e S e S e e N N

=

KVs
230/230
230/230
230/230
230/230
230/230
230/230
230/230
345/345
345/345
230/230
230/230
230/230
230/230

230/500

TO Zones
PSEG
PSEG
PSEG
PSEG
PSEG
AEC
AEC

AEP/DEOK

AEP/DEOK

Dominion

Dominion

Dominion

Dominion

Dominion

100% Year
2022
2022
2022
2022
2022
2032
2032
2022
2022
2022
2032
2030
2022

2028

Comment

2017 RTEP Window 1

2017 RTEP Window 1
2017 RTEP Window 1

2017 RTEP Window 1
2017 RTEP Window 1
2017 RTEP Window 1

2017 RTEP Window 1
2017 RTEP Window 1
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Short Circult Projects

PJM TEAC - 10/12/2017 PIM©2017


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

é/ BGE Transmission Zone
“ Brlkner |s|aﬁ\d/;/ Q%Eéstpérsbu( Burle r;t”f'“’“\’”“ Da“\

Problem: Short Circuit

g Donnelley Gravure
) , Substations Transmission Lines Sincaster Air Pro du%@ sl B
. The Conastone 230kV breakers ‘2322 B5’ and . 69 kv ) B o i

1S kV 115 kV X - ohrerstown’

‘2322 B6’ are overstressed o S 120k gty
138 kv N\ i
Significant Driver: . o 161 kv a Wesg\\ﬁzgzz
230 kV 5 Parkesbu
. Creating new Furnace Run 500kV and 230kV i ik
. 500 KV
stations (b2752)" o 765 kv
Subs Identified chrar
Immediate Need: onges Ml
. Due to the immediate need, the timing required i >

for an RTEP proposal window is infeasible. As a
result, the local Transmission Owner will be the
Designated Entity.

Alternatives Considered:
\

. Due to the immediate need of the projectno
alternatives were considered

Recommended Solution:

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

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

Crossroads

Colonial Pipeline ock Ridge

Shawan Rd. agley

East Towson \Summerfield Tap2

ummerfi ’Id Tap

Westminster Otter Pt. i/
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é/ Penelec Transmission Area
Problem: Short Circuit X :

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

Proposed Solution:

 Replace the Keystone
500kV “NO.14 Cabot” and
“NO. 16 Cabot” with 50kA /
breakers (b2953 &2954) S AT

Kittanning
Garretts Run Jet.

All-Dam

Vandergrift

Estimated Project Cost:
$1.24 M (per breaker)

Required IS Date: S
June 1, 2020

Subs Identified

Saltsburg

Blairsville East Flﬂ{nce

PJM TEAC -10/12/2017
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Supplemental Projects
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ry

Supplemental Project: Broadford 765 kV CB-Q1 Replacement
Date Project Last Presented: 9/14/2017 TEAC

Problem Statement:

Equipment Material/Condition/Performance/Risk:

Broadford 765kV QL1 is a 50 kA air blast breaker type PK10D that will be
replaced. PK’s have historically presented a safety concern for field personnel
in general. From experience, PK’s are prone to catastrophic bushing failures
(shards of porcelain are usually violently expelled from the bushing) and can
result in injury to anyone inside the station. Additional drivers include age (1969
Mfg. year), number of fault operations (32; Mfg. recommendation is 10) and lack
of available repair parts.

Selected Solution:
* Replace the Broadford 765kV Q1 Circuit Breaker with a new 4000A, 63KA

breaker. (S1381)
Alternatives: No feasible alternatives

Estimated Project Cost: $3.3 M

Projected IS Date: 3/31/2019

Circuit Centerline

7
12
14
23
34
40
46
69
88
115
138
161

Project Status: Engineering

PJM TEAC -10/12/2017

AEP Transmission Zone
upplemntal Project

< >

Broadford 138kV
:l i L=

163-296/1

»
z
2
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é/ AEP Transmission Zone
Supplemental Project

Supplemental Project: Jacksons Ferry 765/500 XFR Replacement
Date Project Last Presented: 9/14/2017 TEAC
Problem Statement:

- e e
Peak Creek

Fulazki- ™

Equipment Material/Condition/Performance/Risk:

Several circuit breakers at Jacksons Ferry station are showing signs of
deterioration. These breakers are 3000 A 50 kA air blast PK breakers, which | ey
present a significant safety concern for individuals entering the station. From 7 nghw-‘;.l Wyths
historical experience AEP has determined that PK breakers are prone to " T i | e SR . v
catastrophic bushing failures which could result in injury to anyone inside the :

substation fence. The drivers for replacement of these breakers are age, 2 ol
potential bushing damage, number of fault operations, and a lack of available > \ kK | o2 Jacksons Ferry
repair parts. :
Transformer 1 phases 1, 2, 3 are all showing significant signs of deterioration. o =

" 'Progress' Park ™"

it i vl e

Drivers for replacement include dielectric strength breakdown (winding - - =l pustinville _ o : T

insulation), short circuit strength breakdown (due to the amount of through fault T el o - - \ % Duaspin

events), and accessory damage (bushings). All three phases of Transformer 1 Bytidsior = . -
will be replaced with 500 MVA units. Larger sized units were evaluated but due o e Gircuit Centerline

—7
S — 12

to physical limitations (tunnel systems) in the area it was required to install

500MVA transformers. In addition to the physical limitations, there is no

justification of installing units larger than 500MVA.

Selected Solution:

* Replace Jacksons Ferry 765/500 kV 500 MVA Transformer #1 (all three
phases) and 138kV Circuit Breaker ‘R1’, ‘P’, and ‘P2’ with 3000A 63kA Circuit
Breakers. (S1382)

Alternatives: No feasible alternatives

Estimated Project Cost: $27 M

Projected IS Date: 12/01/2020

Project Status: Scoping

— 14
1 — 23
e 34

40
c pre ;m"‘? 46
psto
reco
rte
sae
"

69
88
115
138
- J 161
230
345
500
765
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B

Supplemental Project: Winter’s Branch 230kV Delivery

Problem Statement:

» Dominion Distribution has submitted a DP Request for a new substation to accommodate a new
datacenter campus in Prince William County. Initial installation will include a 84MVA 230-34.5kV
transformer.

Potential Solution:

 Interconnect the new substation by tapping the 230kV Line #2132 (Cloverhill - Cannon Branch) to
the proposed Winter’'s Branch Substation. The new substation will be set up for an ultimate six-
breaker 230kV ring bus to meet the future growing demands of the region. Install line switches, a
230kV circuit switcher, and high side switches and necessary bus work for the new transformer.

Estimated Project Cost: $4.3 M

Possible IS Date: 7/15/2019

Project Status: Conceptual

COLOR VOLTACE TRANSMISSION LINE NUMBER

GE@ V. | S08 theo 599

238 Ky, | 208 theo 299 & 2008 theo 2099

1S KV, | L thru 199

138 Kv. | A3 NOTED

89 KV, | AS NOTED

PJM TEAC - 10/12/2017

Dominion Transmission Zone

Supplemental Project
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é/ Dominion Transmission Zone
Supplemental PrOJect

Supplemental Project: Allied 230kV Line #2049 and #2050 Terminal Equipment Replacement X \ ol [ '\. =

59 nrico
Date Project Last Presented: 9/14/2017 TEAC (‘@0‘3) VARINANY S (21
SPRUANCE(‘I—?’) N TURNER
116 =

Problem Statement: r. (
259

+ Allied substation 230kV Line #2049 and #2050 terminal equipment needs to be replaced due to S LANEXA

age and operational issues. ’ \E\’@
\ BOVERI

Selected Solution: : . . . . c?::: % RE‘*“ET-' Allied Line #2049 and #2050

* Replace three 230kV breakers, two line wave traps, and associated line terminal equipment at 5 A= Terminal Equipment Replacement
Allied substation (s1378) CHESTERFIELD

UNIT 7
* The two new 3000A wave traps increase the summer emergency rating of the National Welders — TYLER“—@?OO -f-@@

Allied segment of Line #2049, and the Alpine — Allied segment of Line #2050 from 797MVA to Do viEe  WELDERS A o]
.

vy ALPINE
SOOMVA. 115KV & ALLIED
ENON 20‘;@ CHEMICAL
Estimated Project Cost: $2.2 M l— i (_j -
Q <2O5 @3 ; 222_) = POLYESTER
. . \»___ X E2 - 00 2046) \. 2 HCF
Projected IS Date: 11/30/2017 e }m \{: s /., WALTHALL @11 - ey G) -
A= = FO e =
Project Status: Engineering : ',/ Sty L %0?6 ,_Q"‘)@‘i> (24@

; AVENU
COLOR VOLTAOE TRANSMISSION LINE NUMBER &

I .. L
| j ST SUR RY
— 523 K. | 500 theu 599 l § S L
—— | 230 KV, | 200 thew 299 & 2000 thew 2099 ! 2
— | us kv | tthru 19 " '
— 138 Kv. | &3 NOTED /2
B9 KV. | AS NOTED : 5 GE pp
' N E e
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B

Supplemental Project: Chesterfield 230kV Line #2049 Wave Trap Replacement

Date Project Last Presented: 9/14/2017 TEAC

Problem Statement:

Dominion Transmission Zone

» Chesterfield 230kV Line #2049 wave trap and associated line terminal equipment needs to be replaced.

Selected Solution:

» At Chesterfield 230 kV, replace existing Line #2049 2000A wave trap with a 3000A wave trap. Chesterfield —
Enon line segment summer emergency rating will be increased from 797MVA to 927MVA due to wave trap

replacement. (s1379)

Estimated Project Cost: $0.5 M
Projected IS Date: 11/30/2017

Project Status: Engineering

PJM TEAC - 10/12/2017

Supplemental PrOJect
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TRANSMISSION LINE NUMBER

S@a KV,

B08 theu 599

238 Kv.

200 thru 299 & 2000 thru 2099

1S K.

1 thru 199

138 Kv.

&5 NOTED

B9 KV,

AS NOTED

N = A
/ FO \)\O?e\f‘\e \@69 C
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é/ Dominion Transmission Zone
Supplemental Project

Supplemental Project: Line #238 Wave Trap and Line Terminal Equipment
Date Project Last Presented: 9/14/2017 TEAC

Problem Statement:

» Clubhouse line #238 wave trap, Carson line #238 breaker and associated line terminal equipment need to be
replaced due to age.

Dinwiddie

Selected Solution:

* Replace one 230kV breaker and #238 line relay at Carson. Replace existing line #238 1600A wave trap at
Clubhouse with a 3000A wave trap. Sapony — Clubhouse segment summer emergency rating will be
increased from 637MVA to 722MVA. (s1380)

Sussex

Estimated Project Cost: $1.2 M

Line #238 wave trap and line
relay replacement

Projected IS Date: 11/15/2017

Project Status: Engineering

i South

COLOR | VOLTAGE TRANSMISSION LINE NUMBER: N (
—— | 588 kv. [ 588 thes 599 f s
—— | 230 kv. | 200 theu 299 & 2008 thru 2099 r,-’/ _?R'N;(S i ) ['?: ;
R [ [ /.f (ﬂ G_reensvn‘;‘e-;{ 56 i
— 138 Kv. | 43 NOTED / = ——f— [ FO 3

89 KV, | AS NDTED / v 5;_1 1

PJM TEAC - 10/12/2017 PIM©2017



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

2017 RTEP Next Steps
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Upcoming TEAC Meetings and anticipated PJM Board Review

10/12 — TEAC Reliability Analysis Update and Market Efficiency Update — Today’s Meeting
10/17 - PIM Board of Managers Review of September TEAC Recommendations

10/19 — TEAC Market Efficiency Update

10/30 — Sub-regional RTEP — PJM South

10/31 - Sub-regional RTEP — PIM Mid-Atlantic

11/02 - Sub-regional RTEP — PJM West — Morning
11/02 - TEAC Reliability Analysis Update — Afternoon
e 2017 RTEP Window #1 - Reliability Recommendations

November 11/9 - TEAC Reliability Analysis Update

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

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

DLWl el 12/19 — Sub-regional RTEP — PIM Mid-Atlantic

WWW.pjm.com PIM©2017
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é/ Upcoming TEAC Meetings and anticipated PJM Board Review

10/12 — TEAC Reliability Analysis Update and Market Efficiency Update — Today’s Meeting
10/17 — PJM Board of Managers Review of September TEAC Recommendations

10/19 — TEAC Market Efficiency Update
e 2016/17 Long Term Window — RPM Market Efficiency

10/30 — Sub-regional RTEP — PJM South
10/31 — Sub-regional RTEP — PJM Mid-Atlantic
11/2 — Sub-regional RTEP — PJM West — Morning

11/2 — TEAC Reliability Analysis Update — Afternoon
* 2017 RTEP Window #1 - Reliability Recommendations

12/4 — PIJM Board of Managers Review of November TEAC Recommendations
12/14 — TEAC Reliability Analysis Update and 2018 RTEP Assumptions Review
12/18 — Sub-regional RTEP — PJM South — Morning

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

12/19 — Sub-regional RTEP — PJM Mid-Atlantic

(If necessary, additional online/teleconference meetings to be held to review potential and recommended solutions)
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Questions?

Planning ?

B Community
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APS/Duquesne Area Proposal Comparison

Comparison of APS/Duquesne Area Proposals

Re-conducior ke Witk 954 ACER,
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= Y Revision History

« V1-10/6/2017 — Original Slides Posted
e V2-10/9/2017 —
— Removed original Slide #46
— Added slide # 9-13 and 26
e V3-10/11/2017 —
— Slide #16: Correct the typo for Charlerio
— Clarified costs on Slide #23
— Corrected calendars on Slides #53-54
e V4-10/17/2017 —
— Slide #47: Updated the problem statement

. V5 —-12/13/2017
— Added table between slides 14 and 15.

e V6-1/5/2018 —
— Slide #20: Corrected Required IS date to 12/1/2022 the problem statement
— Slide #21: Corrected Required IS date to 12/1/2022 the problem statement
— Moved “Comparison of APS/Duquesne Area Proposals” table to the Appendix.
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