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é/ BGE Transmission Zone: Supplemental Project
Howard and Jericho Park 230 kV Breaker Replacement

O J PP, . Gt C”gn?

. ) ‘ orcherd o |;1 wtAve, o WeSiport ‘w\»fl
Previously Reviewed at 2/8/2018 TEAC )l LN ,\ 0 | g
Problem Statement: w}’&%d ), CREET fe
« Two 230 kV oll circuit breakers at Howard and two ? Columbis | WP nr

oil circuit breakers at Jericho Park are at risk of 5y SRR

poor performance, environmental concerns, and fentde/ N " tr
. .- . Riddeview Shiple Ny s s
parts availability issues. 5 eiow §Jioey b )
Selected Solution: : | Ihcmsmgs g - fscons
 Replace two breakers at Howard 230 kV and two S| SR

o DorseyTé e D

breakers at Jericho Park 230 kV with new 63 kA s N G Rty
rated gas circuit breakers. (S1531.1 & S1531.2) '

Laurs) Tipton Terminal \; ck Ave

Tipton

{ : i Sevem;\ - i
Legend S Odelyon (A
. Substati T e \ { \
Estimated Cost: $1.308 M e i \ /} @y Crownsvile
i . o 115KV E 4 A\ &;—\.\’\// i

Expected In-Service: 12/1/2018 o @\ oo Jericho Rark /

® 138KV \/ 138k Bo iJericho Park

. . . ® 161k \V L\

Status: Engineering = A |

O ity U5 kY Wildércroft ‘\ ?

o 500KV i Bowie

765 kV SO 3 b s/ 10 i T Priest Bridge
V4 ~ 1l

PJM TEAC - 3/8/2018 PIM©2018
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é/ BGE Transmission Zone: Supplemental Project
Calvert Cliffs Nuclear Power Plant Swmg Transformer Upgrade

T VN MEuv T BEE )

— o Bunonsvd g Roc ABa, i /s
SRR - Washirgton Odejto Sevema Paﬂc By

Sugarland Run . lIs Mill *pretro Area Wa 5

* Improve operational flexibility during maintenance outages SN

. . Saring Potomac MetzergttRd.  Lanha Jench Park Best G eTap
Previously Reviewed at 2/8/2018 TEAC pedonPat Bagais) P oty AL onsile
PN b Vér;’Ness { Bueng Vs Bgm’//e Bestgate, \\Cedar , [lP 0" (| \Vj
Problem Statement: ’l SRk TS Hadenshi Riva Road AUI | MR G
. . . " . . u &I'GYEH nnagolis \ 7~
« Calvert Cliffs is planning to add an additional (third) plant service transformer to: et °s‘s:§m : ‘i wmle &> @ B
e . . Fals Chuh N N Marriott Hil 5 4 § IPew
« Improve reliability in case of a plant service transformer failure Certenle tousRoa m 2 B”ﬁ:ﬁi:‘:‘ve‘*'“;a : i 4
0 Annar Aﬂnglnn pm,, River 2\ 7 :
« Further protect against loss of offsite power sources G ol Ragtorh T Qe RS X
Pl Hayﬁgd OWirginia Hils N p Al A
e Mi \ 0 Palmers Comer y NS oGy

Selected Solution: Y égénd: :rva::iywme(:ogenerauerrFamh o \ AR

» Connection of the new plant service transformer requires modification to the e A1 .. oFCHAIndustiaDP 4 &
BGE 500 kV switchyard, including the addition of four breakers in a new 500 kV ~~7 cidiist sy FE AL
bay

 Two additional breakers will be installed for the current plant service

Hawkins Gate (PEP) & 3 4
L3 Plata [ Hawkins Gate (SMECOY”

tranSfOFmeI’S (81532) Substations Transmission Lines . ;., /.\‘ \ \‘ "‘U ), \’ ';.‘:.
Expected In-Service: 9/30/2020 500 weo ARG S g;'fg:" 6
. ) ) 120 kv \/ 120kv J/f 7 R \'_7 \
Project Status: Engineering | o me 7 \ Avagonparsiecy Ny CaverCis
161 kV \/ etk 7N ~

. Soller's Wharf

o 230KV Nl
o 345kV
¢ 500kV
765 kV

Subs Identified

230KV i
345 kV Morgntgwn
500 kV / 5

765 kV (RS
Nl

107
SN

' L.20 Miles i1

|

deurun

PJM TEAC - 3/8/2018 PIM©2018
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é/ BGE Transmission Zone: Supplemental Project
Northeast and Pumphrey Breaker Replacement
{ T

b ’ipe-ReiSterstown rthwest#2
Previously Presented: 01/26/2018 m"% _

Problem Statement:

Notch/Cli

EastT wsb/ Win

pupyder RappdelRd.._Joppatownt

» Five 115 kV oil circuit breakers at Northeast and two 115 FG
KV oil circuit breakers at Pumphrey are at risk of poor
performance, environmental concerns, and parts ® S
availability issues s g e %Pmm
Selected Solution: ;
* Replace five breakers at Northeast with new 63 kA rated
gas circuit breakers. (S1574.1) i ,
* Replace two breakers at Pumphrey with new 80 kA rated e W BaE

gas circuit breakers. (51574.2)
EStImated COSt $2389 M Substations Transmission Lines // /
Expected In-Service: 12/1/2018 Wi

120 kV

161 kV
e 230kV
*  345kV
* 500 kV
765 kV
Subs Identified

. . \/ "',f /'J,’//‘\
Status: Engineering M AT

PJM SRRTEP - Mid Atlantic - 3/23/2018 PIM©2018
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é/ BGE Transmission Zone: Supplemental Project
| Five Forks — Face Rock 115KV line Re-conductoring

Previously Presented: 03/23/2018 = A —

Problem Statement: ) jj;m N\ \ )

« The BGE owned portion of the 110901-1/110901-2 115KV tie-line p (
consists of double lattice towers operating as a six wire circuit me c

« The BGE-owned portion of the line is approximately two miles long D Vo= e
extending from BGE’s Five Forks station to the Maryland/Pennsylvania s wief
state line.

r Creek

» The towers were installed in the 1910’s and are experiencing hardware

deterioration and avian-related issues 2 ¥ o 2
* The existing 300kcm 19-strand AAC conductor and hardware was 0
installed in the 1930’s and is showing signs of corrosion and annealing wu e
along with having past splice failures /
Selected Solution: i e ~
* Replace the BGE side of the Five Forks — Face Rock 115 kV double el S p c o
lattice towers with single monopole structures and install single 795kem i, R AN 7L A
30/19 ACSR conductor, connect into single dead end switch and the R L)
existing breaker at Five Forks. (S1630) I, Rige
» Coordinates with PPL Supplemental Project S1154 presented - . : S 9\,
7/26/2016 : ; B G/ E
Estimated Cost: $2.7 M : - Geramfo !
Expected In-Service: 12/1/2020 . ; ote

Status: Engineering .

PJM SRRTEP - Mid Atlantic - 5/25/2018 PIM©2018
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é/ BGE Transmission Zone: Supplemental Project
Transmission Supply to new Loch Raven Distribution Substation

Previously Presented: 01/26/2018 & S T T s
Problem Statement: Sl e ' e
« A 115kV transmission supply is needed for the new Loch Raven distribution substation.
The new Loch Raven distribution substation replaces an existing Hillen Road
distribution substation that is at end of life due to both aging infrastructure and capacity
limitations.
* The existing transmission supply to the area is via 115kV Hazelwood — Hillen Road
underground (UG) Self Contained Fluid Filled (SCFF) transmission cables which
require replacement and should not to be used to re-supply the new Loch Raven
Substation
- 445kcem CU hollow conductor (2.4” OD) Medium Pressure Fluid Filled (MPFF)
cable pair originally built in 1968

- Cables are the only two transmission cables supplying this area and are connected
to Windy Edge — Erdman circuits in a simple tap configuration

- Cables have experienced 12 leaks over the past 20 years with most recent in
November 2017 and January 2018.

- Outages associated with leak repairs generally last at least 2-3 days and require
significant operating steps to secure distribution load during repairs

- One of the four stop-joints failed in the late 1990s, requiring a 3 month repair time

- Cable duct manhole end walls are cracking and are not BGE’s to be able to
consider repairs

- Spare materials for this cable type are becoming obsolete

- Specialized contractors to support cable repairs are not widely available and
cannot always provide immediate support

Continue on the next page ...

PJM SRRTEP - Mid Atlantic - 5/25/2018 PIM©2018
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é/ BGE Transmission Zone: Supplemental Project
Transmission Supply to new Loch Raven Distribution Substation

hawan Rd.
AN

205 7

Mays Chapel o'[exs_

Continue on the last page ... o ATk X \
e \
Selected Solution: 7 m rﬁe@Tap
» Build new Loch Raven 115/13 kV substation and supply the new hG(f,"nf:,owde,

Windy.Edge

Substation with UG XLPE 115kV cables from Erdman Substation

.__Honeygo

« At new Loch Raven Substation, install 115kV breakers and high side
bus work to supply the distribution station PR

« At Erdman 115kV Substation, expand the 115kV station to a GIS
breaker and half configuration to connect new circuits to supply the
new Loch Raven substation. (S1631)

Allison

/.'- Northeast

' (®) Hilen Road

lgspring . Baltimore ™ Ry

Estimated Cost: $130M Jfolfeld o MetioArsa /%
Expected In-Service: 6/1/2024 oeed ‘ Middle River
Substations Transmission Lines g %
Status: Conceptual o B0 kv AN
w 115kV

120KV \/ 120k
dee Ry \/ 138KV

Gty \/ 161kv
230kV
. 230 kV

e 345kV

345 kv
* 500 kV

500 kV

765 kV
; 765 kV
O  subs Identified

\ Y A /a5

PJM SRRTEP - Mid Atlantic - 5/25/2018 PIM©2018
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é/ BGE Transmission Zone: Supplemental Project
East Towson-Loch Raven Transmission Network

Previously Presented: 01/26/2018

Problem Statement:
« Current East Towson and Hillen Road distribution stations are each
radially fed by 115 kV fluid filled cable pairs
 Single cable outages expose distribution stations to risks requiring
significant operational steps to ensure continued customer service
» N-2 contingencies create undesirable conditions which have significant @"“m‘m‘
own

customer impacts to numerous major customers, such as hospitals,

universities, government facilities, etc.

- Operating procedures including distribution load transfers are no
longer a feasible option to maintain customer load

- Time to repair cable problems and associated equipment failures can
be significant

- Distribution recovery plans are difficult to implement, require significant
construction and material, and take a long time

udbrook Park "7\ Noteh Cif

& Gunpowder

Cold: pring'. Baltimore X
) MetroArea

Selected Solution: ;ouo‘r.eld

» Network East Towson substation to new Loch Raven Distribution o

Substation with UG 115kV XLPE cables Substations  Transmission Lines
* Install East Towson and Summerfield substation breakers and equipment e o , : ; 1

to accommodate transmission network. (S1632) . \v/ o X ' b i g
Estimated Cost: $93 M T | ‘
Expected In-Service: 6/1/2024 W

500 kv
765 kV

765 kV

Status: Conceptual O subs Identified

PJM SRRTEP - Mid Atlantic - 5/25/2018 PIM©2018
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é/ BGE Transmission Zone: Supplemental Project
Rebuild Five Forks — Windy Edge 115kV (110511 110512)

Jm:;:;ﬁbm‘(//J [/////

Previously Presented : 05/25/2018

Problem Statement:

Aging Infrastructure

* The 20.7 mile Five Forks — Windy Edge 110511/110512 115kV Circuit pair
(Conductors/Towers/Foundations) was originally constructed during the period between 1910
and 1918

» Construction of the 115kV circuit pair is two single circuit lattice towers contained in a single
ROW with a circuit configuration that is conducive to Avian related issues

» Original towers were re-conductored between 1965 and 1966 with 1033.5kcm 45/7 ACSR &
634.9kcm 12/7 ACAR conductor

» Foundations are grillage type foundations that have shown signs of rust, particularly at the
air/surface line

+ Porcelain insulation hardware is deteriorating/losing glaze preventing adequate washing,
allowing dirt and dust to accumulate, compounded the tower location through farm fields
where dirt is regularly disturbed

+ Directly serves two BGE distribution substations and two transmission customers along with
providing network transmission to BGE system

Performance - BGE’s 4th worst performing circuit pair Westminster

« Avian related issues as a result of conductor spacing/configuration OFi Shawan Rd.

* Farm equipment tower hits

* Normalized outage rate of 6.1 operations/100mi/year (110511), 2.03 operations/100mi/year

Craigtown

Peryvile
Havre de :
Bel Air Grace

-
-

Aberdeen;‘ J)
Harford .~

O
-

Perryman Combustjd‘anurﬁines

(110512) . ,
Selected Solution: St:bs:t::\)/ns Trans;::smn Lines
» Rebuild both Five Forks — Windy Edge 115kV (110511, 110512) circuits using steel SERTERY H5kV
monopole, double circuit construction with sufficient capacity to support future needs. (S1670) R AL . y b
« Addresses line and customer reliability, aging infrastructure, ground-line impact, future e i v T AN S [Ty 2
capacity requirements T SR _
Estimated Cost : $60M D U5k
Expected In-Service: 12/31/2022 765 kv e

) 765 kV
Subs Identified

Status: Conceptual

| Vaguls | nnmm \I l

PJM SRRTEP - Mid Atlantic - 7/20/2018 PIM©2018
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é/ BGE Transmission Zone: Supplemental Project
Transmission Supply to Sparrows Point Redevelopment

* . Center.

Previously Presented : 05/25/2018

Problem Statement:

* Redevelopment of the Sparrows Point peninsula

» Retirement of existing customer owned Finishing Mill and Steel Side
substations

» Planned (BGE Distribution) construction of new 34kV&13KkV (Fitzell)
substation located near existing Steel Side substation to supply ~95
MW of new forecasted distribution customer demand on peninsula

Selected Solution: Xl \ O Vo
«  Build new 115KV station to supply 34kV & 13kV distribution station. (e Vil G New Sib
(S1671) f BEY SO0 T e s

* Provide diverse overhead transmission supplies from Riverside and PRI | / ' k)
Windy Edge substations to new 115kV station
* Retire remainder of unused transmission infrastructure at Finishing

Legend

Mill and Steel Side Substations. e ——— ]
Estimated Project Cost: $45M : E:Vz -
Expected In Service Date: 12/1/2026 e g Eg
Status: Conceptual o 20y

345 kv

500 kV S
765 kv Y ! 7 Miles '

o 500KV
765 kV
Q  subs Identified

S 0N © 2014 Est

PJM SRRTEP - Mid Atlantic - 7/20/2018 PIM©2018
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§ : PSE&G Transmission Zone: Supplemental Project

Problem Statement:

. PSEG recently have performed LIiDAR analysis and
identified a conflict on 5038 causing a deration.

. Two spans of the existing New Freedom — East
Windsor (5038) 500 kV circuit conductors are currently
hanging above the right shoulder of a reconfigured on-
ramp to a major highway and doesn’t meet minimum
NESC ground clearance without de-rating the circuit.

Selected Solutions:

. Rebuild/Replace Two spans of the exiting 5038 (New
Freedom - East Windsor 500 kV) circuit. Replace the
tower structure with an offset to the east of the ramp.
This project will provide a clearance that meets NESC
requirements along with PSE&G standards without
derating the circuit. (S1655)

Estimated Project Cost: $3.9M
Projected IS date: 12/31/2018

Project Status: Engineering

PJM TEAC - 6/7/2018

Rebund Circuit 5038 Highway Ramp Tower
. ":\ ,J P B/cklngham JCP.\L Lawrer&_{aﬁswlle - WW(Q/ bgg:;l?smwn

[Smence Hightstowno e

Trenton East Windsor
West Freehold

Smithburg

- Tenong East Windsor
Kuser Road
Biles Island

rminster

Jarrett
Hé:on

cres

Ford Mill
Rollmg Mill RS icks

A Emllle +Bordentown,” oiicierteld
Z\n / Florence
rass) e Bustlefon

Bryn Mawr Ba Nonh Philadelphia=g”
B\ fastery Tuna-

) i Pemberton
Raly 5019 C "Wh,'L\ Delaware MountLaurel ~ Lumberton
) Ju"“el i disa ert Blvd. ~—~Hg
E"“W"Od Peltz wsComer /%
pgssyu k\ Camden gen Ma it )
4 GIou ter .
g = Camden .
zagle Roint 5
L ]
' Crown Pomt Deptford eaver Brook ' Medford aks
Thorofare pe s 0 Substations Transmission Lines

o 69KV 69KV
e 15kV 15kV
120kv \/ 120kv
138 kV \/ 138Kkv

18EKY \/ 161kv
. 230KV oty
. UKV

345kV

* 500 kV
500 kv

765 kV

20 Miles 765 kV.
| Subs Identified

PIM©2018
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é/ PSEG Transmission Zone: Supplemental Project
Harvey Switching Station

Previously Presented: 12/19/2017 (
awth

Problem Statement:
Equipment Material Condition, Performance and Risk:

Hinchmans Ave.

air Lawn
As discussed during the 8/31/2017 SRRTEP Mid Atlantic meeting, there
are several 26kV and 13kV substations in the Clifton area with e ewMiIford
equipment in poor condition. The majority of equipment at Allwood, Paferson
Nutley, and Van Houten Substations is over 60 years of age and must MR fC &P b - A% ool
be addressed. o Pt e ‘ ,
Selected Solution: oy Kol RE oA '

Construct a new 230/69kV and a new 69/13kV station in the Clifton area ;

on the existing ROW. (S1575) - , o\ ssbrouck Heights
» Construct a new 230/69kV (Harvey) station in the Clifton area. Iy Lo \ X :
* Install 230kV ring bus with two (2) 230/69kV transformers and 69kV

West Caldwelle™>" &3

ring bus at Harvey Switching Station. / B umeE ghroen
* Loop in overhead 230kV (Athenia — Cook Rd.) line to Harvey nkle Street o

Switching Station. : : Carlsta
Substations Transmission Lines

* Install two (2) 69/13kV transformers fed from Harvey 69KV ring bus. . s 1

« Provides a source for a third supply to Kuller Road from Harvey 69 . .
kV 120 kV \/ 120k ingsland
. 138 kV \/ 138 kV 2

1BERY \/ 161kv

Estimated Cost: $195 M Ao 20w
345 kv
Expected In-Service: 12/30/2022 £y 0w
. . O  subs Identified 765va

Status: Engineering ', B Taommieion . Gocermn

7

PJM SRRTEP - Mid Atlantic - 3/23/2018 PIM©2018
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é/ PSEG Transmission Zone: Supplemental Project
Cranbury Area Network

Previously Presented: 03/23/2018 ms

Problem Statement: P NN, ek n
Load Growth: ¢ (Va o b
The Cranbury area is currently served by long 13KV circuits ; //'\ “

from Plainsboro and Devils Brook. Of the eight Plainsboro and ‘e \

Devils Brook 13kV circuits feeding this area, five experienced S~/ \JDeans B
overloads in 2016, while the remaining three were loaded at R, B%(;DE
over 75%. PSE&G continues to receive new business requests P/ s G

in the area. | /
Network Availability: 7 Princelon -~ SOt /

The Cranbury area is at the edge of PSE&G territory and does S e JZﬁf@F”’eStaf “Devis rook b

not have a transmission supply source to feed a new station. 7ot 4ex” Doy, Road Tap Plainsboro ~ CAMUY [
Operational Flexibility and Efficiency, Customer Service: oo

Sand Hills is a 69/13kV station that serves around 20,000 Substations  Transmission Lines Jjraishtown
customers with load of around 80MVA. A stuck breaker event TR IR G
on the 69kV bus would cause the loss of two lines and a i B

capacitor bank. This would cause the voltage on the 69kV bus  [RaE RN e

to drop by roughly 10%, resulting in a voltage below 0.95 pu. : 330 o . Japan
Continue on the next page ... 0 s 71 N

PJM SRRTEP - Mid Atlantic - 5/25/2018 PIM©2018
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é/ PSEG Transmission Zone: Supplemental Project
Cranbury Area Network

Continue from last page ... e \ss,-z\_\ =E

Selected Solution: (g

Construct a new 69/13kV station in Cranbury, construct a Ergiin _
230/69KkV station at Plainsboro (Hunters Glen), and reconfigure songigSand Hill 0
69KV bus at Harts Lane and Sand Hills.(S1647) . S/ ‘

Princeton

 Install a 69KV ring bus, two (2) 69/13kV transformers, and 18 _
MVAR capacitor bank at new Cranbury station. Lo ,52';“.?‘~vF°"°f;:aln;f§w1'31kar°°k

« Reconfigure 230kV bus, install a 69kV ring bus, and install D 2 DeyBoadgar HERstaR
one (1) 230/69kV transformer at Hunters Glen.

» Convert 69kV straight bus to 69KV ring bus at Harts Lane to
provide a new line position.

« Convert 69kV straight bus to 69kV breaker-and-a-half bus at 2R s N ,
Sand Hills to resolve voltage issues and provide a line TrenTon HUNTERS GLew SwiTc Brunswick Swirc
position. . = ]

» Construct a 69kV network between Cranbury, Harts Lane, L AWRENCE SwiTcn HuNTERs GLen
Hunters Glen, Penns Neck, and Sand Hills. ssoreonsil e

Estimated Project Cost: $307 M
Projected IS date: 11/31/2021
Status: Engineering

(f;)anbury
4

BRUNSWICK
69kV

HARTS LANE
69KV

PJM SRRTEP - Mid Atlantic - 5/25/2018 PIM©2018
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é/ PSEG Transmission Zone: Supplemental Project
Academy Street 69kV Conversmn
Infrastructure Resilience:

N 6reat Notch m/(
Academy St is currently below FEMA 100 year flood elevations R g
and is at risk in case of a major storm event. i 2 WS sdon Transmsion Proet 77T
Equipment Material Condition, Performance and Risk: v R S //
The majority of the equipment at Academy St is over 60 years of
age and must be addressed.

Problem Statement:

Leong/ iy Vork
City. Metro
Area

Selected Solution:
Eliminate Academy St and construct a new station at a nearby

. McCarter
location. (S§1674) L7 New vy > Y /f
h . . . . MetroAre :lewark B Jer: Academy Street // |
* Purchase new property In Jersey Clty Property negotlatlons 0t O SN yéassalcValleySewerage Comm|ss|on
are on g 0] | n g [: e Doremus Pl Newark Energy Center j ,

i
Bayonne  / »

» Install a 69kV ring bus and two (2) 69/13kV transformers at Newark e
the new property. iy ARG
» Construct a 69kV network between the following stations: s Tasmsinis YR (%
Greenville, Kearny, Madison, and the new station. .o Rl
. oy . . o 15KV o : :‘
- Easier constructability and logistics. o s e
138KV 1, N 3‘ ,./]
Estimated Project Cost: 90M o N R v
| o azw i 4 ; ; : N New Ygrk/'
Expected IS Date: 12/31/2022 30 st SN TS
g 7 { » a
. . T65kV B ) s e X i New Ygrl(i, '/',«’
Status: Engineering s e o) [ o | p irie o

PJM SRRTEP - Mid Atlantic - 7/20/2018 PIM©2018
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é/ PSEG Transmission Zone: Supplemental Project
Woodlynne & State Street 69kV Conversions

) vovania riymoum- - sedarbrook Levy Z

Eddin’gtoi _on b-'.’;’

\ ’ X

Bl 5. e Grass

Problem Statement:

Infrastructure Resilience: Paol
State Street and Woodlynne are currently below FEMA 100-year flood elevations :
and are at risk in case of a major storm event.

Equipment Material Condition, Performance and Risk: \Priladelphia

Metro Area

Crescentville

The majority of the equipment at State St and Woodlynne is over 60 years of age 52 By Manr P >
and must be addressed. L e i g
-\C\UpperDarby 7

Selected Solution: g

Eliminate State St and construct a new station at a nearby location. Raise and : B

rebuild Woodlynne above FEMA flood elevation. (S1675)

 Ata new location, install a 69kV ring bus and three (3) 69/4kV transformers to
feed State St load. o

* At Woodlynne, purchase adjacent property and install a 69KV ring bus with two =/~ = : s, e

(2) 69/13kV transformers. - ‘ £ g \

p
EOCU 5 C?nr(rllg‘e& sI]E!?ln &\Mital
‘ © Woodlynne NI
uthwark VA

Gl 6 r
- Camden

Medfc
Lake

» Construct a 69KV network between the following stations: Camden, Gloucester, ~ESSEEREEE 0"
. . Thorof i
Delair, Locust St, Woodlynne, and the new station. AL v oy
120kV 120kV = ao - ilver/Lake
Estimated Project Cost: 153M o on Lo « Pre il Bt
. 0w o : /" Pine Hil Tap
Expected IS Date: 06/01/2022 0 i e Maitau' Wenonah

* 500 kV B
SOy Terra

765 kV 0 25 5

I I | | I
z

765KV
O subs Identified

Status: Engineering

10" Miles \
1 E

q
L' Nhitman Square

\\ /F"TE“ oro
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é/ PSEG Transmission Zone: Supplemental Project
Orange Helghts SW|tch|ng Statlon

Previously Presented : 07/20/2018 PO | (o s pact: B
Problem Statement: /%Lm
Infrastructure Resilience: Orange Valley is a 26kV station currently below : Jios ot """"3‘”‘; i p—

FEMA 100 year flood elevations and is at risk in case of a major storm event.
Equipment Material Condition, Performance and Risk: Station equipment at
East Orange and Orange Valley 26kV supplied stations has been identified : Y
as being in poor condition and must be addressed. Both of these stations are A 7 SN O . S fr s
Type C stations, which have metal clad buildings that rust and leak over time, P e \ 77 i

causing bus failures. East Orange was installed in 1959 and serves over S \. """ o “%fﬁ? ’W

New York
City Metro
Area

W.49 St.

Federal Squal

21,000 customers and 34 MW of load. Orange Valley was installed in 1952  #% o i Vi - Tewnbaglae S
and serves over 7,000 customers and 16 MW of load. i j

New York
City Metro

Newark Bayonne
Area

Bayonne

Selected Solution: s v oo SRR TRt
Construct a 230/69/4kV station near the location of Orange Valley. (S1722) e i : | Sraepre Rt TR ,
«  Purchase new property near Orange Valley. sy Yo ' A Y L R
- Install a 230kV ring bus with one (1) 230/69kV transformer. Iy e e , , - g
- Install a 69kV breaker-and-a-half bus with three (3) 69/4kV T IN .~ e e oo
transformers. = SR

« Construct a 69kV network between Lakeside, McCarter, Springfield Rd,
and the new station.

« Enables retirement of Orange Valley and East Orange 26kV SomineEELD Ro
Substations
Estimated Project Cost: $ 328M

Expected IS date: 10/31/2022

Status: Engineering

WEST ORANGE ORANGE HEIGHTS

To
19™ AvVE 69kV

In Service 230 kV
In Service 138 kV
In Service 69 kV

69/4KV 69/4KV 69/4KV 69/4KV

-
@®
Q
]
3
a

New Project

PJM SRRTEP - Mid Atlantic - 8/24/2018 PIM©2018



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

é/ PSEG Transmission Zone: Supplemental Project
Lakeside 69kV Conversmn

Fair Lawn

Warren Point

=

P s For&'etff Street T

Previously Presented : 07/20/2018 = * Tesheek/
Problem Statement: ey 7 .;g B,genf'f’ i
Infrastructure Resilience: o i ud;sénrransm-ss-on Project
Lakeside is a 26kV station that is currently below FEMA 100 year flood elevations and is o o A
at risk in case of a major storm event. LT
Equipment Material Condition, Performance and Risk: oA s s““iz;mf :aycg__m oy Gy
Station equipment at Lakeside has been identified as being in poor condition because of R Yotk Bayo:ifte"”"’f‘,’f“" &y
its extreme age. In addition, the physical building is deteriorated and must be S dsS
addressed. The majority of the equipment at the station is still original. Lakeside was — [RSEEEREREREEEE, e ewonien PR
installed in 1929 and serves over 10,000 customers and 22 MW of load. S Lo i) N ARG~
Selected Solution: B = By o A=
Relocate Lakeside outside of the FEMA flood zone. (51723) s T :\’“ A s

«  Purchase property to relocate the Lakeside station. '

« Install a 69KV ring bus and three (3) 69/4kV transformers at the new property. SPRINGFIELD RD ORANGE HEIGHTS MCCARTER

230/69kV,

To
230/69kV 19™ AVE 69kV

«  Construct a 69kV network between the following stations: Branch Brook, Orange
Heights, Toney’s Brook, and the new station.

Estimated Project Cost: $106M L
Expected IS date: 10/31/2022
Status: Engineering To

TONEYS BROOK 69kV

» TO
>
CLAY ST 69kV

BRANCH BROOK

Legend:
In Service 230 kV

In Service 138 kV

69/4kV 69/4KV 69/4KV In Service 69 kV

New Project
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é/ PSEG Transmission Zone: Supplemental Project
Toney’s Brook 69kV Convgrsion

Previously Presented : 07/20/2018 N V\\\ S e v
inchmans Ave_ S Lawn B

Problem Statement: . AR c.;a"g.éimnm New i

Infrastructure Resilience: Toney’s Brook is a 26kV station that is Lot 4 v R T T e g

Totowa

KullerRd. & i

Saddle Brook
William__Sedar Suby .
mv Sl o ¢
West Caldwell 4 S Bergep

4 £ 1 East Rutherford N. :-.‘
S roneys Brole 1
boR~Tgney's rgo. =

Bengviue\%}m
lel%slde ”;
West Orary O

Teaneck
l/eonia

currently below FEMA 100 year flood elevations and is at risk in case
of a major storm event.

Equipment Material Condition, Performance and Risk: Station .
equipment at Toney’s Brook 26kV supplied station has been identified el

. . . . . . ! ..‘.". ‘ Turnpike, Hobo . q- 9
as being in poor condition and must be addressed. This station is a S g Mc%@ﬁ& e
Type C station, which has metal clad buildings that rust and leak over — ““% e s A

New York
£/ JCity Metro

. & p Area
Hudson Transmission Project

2 Bglielille
KingslandQ 49th Street

“xe)Branch Brook gt omestead

River Road

verage Comrmmson
Doremus PI. Newark Energy Center

time, causing bus failures. Toney’s Brook was installed in 1964 and e Pae 4 s
Bayonne
serves over 9,000 customers and 23 MW of load. e, T NG =
- . 69KV 69 kv ¥ - 5% i 4 New York Cit)
Selected SOlUUOn: 2 :;::: v :;::: brook “ ) Men’oAreay < - ¢
Raise and rebuild Toney’s Brook above FEMA flood elevation. (S1724) [EEEEEERENN - e e

* Purchase neighboring property to accommodate new o .
construction. S

» Install a 69kV ring bus and three (3) 69/4kV transformers at
Toney’s Brook.

« Construct a 69kV network between the following stations:

Belleville, Harvey, Lakeside, and Toney’s Brook. Tonevs BRoOK
Estimated Project Cost: $98M
Expected IS date: 10/31/2022
Status: Engineering

'3.5ierson /7ve Woodbridge Er1agmilesiter

| S

SPRINGFIELD RD ORANGE HEIGHTS

MCCARTER
To
230/69KV, 2 9 19™ Ave 69xV
To
v ST 69KV
To

sssssssssss

In Service 230 kv
In Service 138 kv

VAN WINKLE 69KV

ssssssssss

—
— |1 Service 69 KV
—

New Project
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é/ PSEG Transmission Zone

L R
Fair awn\ \ % : '.
4 "x X X
! 0%,
\ < 00
q 4

McClean Bl
“OWarren Pomt

Need Number: PSEG-2018-0001
Need Presented: 9/21/2018
Solution Presented: 10/29/2018
Selected Solution Posted: 12/19/2018

Process Stage: Local Plan Submission S Nort Paterson z/ 5K
: Fortieth Street < |

XX

< Voot
Supplemental Project Drivers: Equipment Material Condition, Performance and '»> XP"LJ
Risk | < SgleBok Hacken: o
KulIerRoad‘ KulIeer ></ g X X : X M
R ;

) [
Problem Statement: ] /,/
. Hackensack is supplied by 26kV circuits with increasing performance ) .«" J/ ‘»
problems. { //
—  Over the past decade, the 26kV supply circuits have seen significant | /
momentary and extended outages, with total duration of hundreds of | XA . /’ §
hours Substations Transmission Lines  § b4 - ov| % f’ g? /' *
: BIKV 69 kv s 5“’/’ &
. Station equipment at Hackensack has been in service for over 60 years. 115 kV 116 KV e g’
This equipment has been identified as being in poor condition and needs to . IO K
be addressed. R O] o
161 kV R OO0
—  Hackensack serves roughly 5,000 customers and 30 MVA of load |/ [SEESss N /1 YO
Specific Assumption References: 500k i /s
) 500 kv G ol
. Auqgust 2017 26KV to 69kV PSE&G Presentation : :i:;enﬁﬁed o : At 9 Street RSN/

. PSE&G 2018 Annual Assumptions

3 mestead:’ /

PJM SRRTEP — Mid-Atlantic 10/29/2018 PIM©2018
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Need Number: PSEG-2018-0001

Solution:
« Hackensack Station Upgrade

— Install a 69kV ring bus with three (3)
69/4kV transformers.

— Construct a 69kV network between
Hackensack, Hasbrouck Heights,
Maywood, and New Milford.

Estimated Cost: $83M
Projected In-Service Date: 05/2023

Supplemental Project Number: S1752

PJM SRRTEP — Mid-Atlantic 12/19/2018

PSEG Transmission Zone

To To
PATERSON SOUTH PATERSON B9/13 G913V Mavwoop
69V 69KV ulu ulu “1”
230/69V
KuLLr Ro PASSAIC PLAUDERVILLE To
SPRING VALLEY RD
1,75 MiLes 69KV
To
HAsBROUCK Dumion
69KV
CARLSTADT HEIGHTS HACKENSACK ‘
To
TEANECK
69KV
230/69kV ”T“ 138/60KV "]“
To
HARVEY EAST RUTHERFORD RIVER RD 69/4V  69/4xV 69/4ky NEw MILFORD

69KV

Legend:
|1 Scrvice 230 kV

In Service 138 kV
In Service 69 kV

New Project
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é/ PSEG Transmission Zone

/b air Lawn . o \ %
2 )
) )

McCIean Bl R
%Warren Pomt

Need Number: PSEG-2018-0002
Need Presented: 9/21/2018

Solution Presented: 10/29/2018
Selected Solution Posted: 12/19/2018
Process Stage: Local Plan Submission

Supplemental Project Drivers: Equipment Material Condition, Performance
and Risk; Customer Service

Problem Statement:
* Plauderville is supplied by 26kV circuits with increasing performance problems.
— Over the past decade, the 26kV supply circuits have seen significant momentary and ;.. %,
extended outages, with total duration of hundreds of hours.

« Station equipment at Plauderville has been in service for over 60 years. This equipment
has been identified as being in poor condition and needs to be addressed. The station
has outdoor metal clad switchgear that has resulted in rust and leaks over time, which
causes bus failures.

Py

};'
)

X
X

A
4’}
X

‘ . [ /s
— Plauderville serves roughly 3,000 customers and 15 MVA of load. 5“"5"”":;;/ e : X AK | B
. . . . . 69KV X ' /(42
+ Stations around Plauderville are at or near capacity. There is a need for additional 15 kY e KX 8

capacity in the area. 120 kv v

— Maywood serves roughly 26,000 customers and 110 MVA of load. Em 138KV » 30 £
— Saddle Brook serves roughly 35,000 customers and 137 MVA of load. : 20k LA el B A
- . : 2K & A
Specific Assumption References: o ey '

Tonnelle :
49th Streg)t;
7 mesteadf /

* Auqgust 2017 26kV to 69kV PSE&G Presentation o 500V y
. PSE&G 2018 Annual Assumptions Ik 8 |

o
L/
Y
B
/

‘!;_; '3{ /
Copyright©20 1 4/Esni
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Need Number: PSEG-2018-0002

Solution:
» Plauderville Station Upgrade

— Purchase nearby property to
accommodate new construction.

— Install a 69kV ring bus with two (2)
69/13kV transformers.

— Construct a 69kV network between
East Rutherford, Maywood, Passaic,
and Plauderville.

Estimated Cost: $94M

Projected In-Service Date: 05/2023
Supplemental Project Number: S1753

PJM SRRTEP — Mid-Atlantic 12/19/2018

PSEG Transmission Zone

SOUTH PATERSON 69/13V 69/13¢V Maywoop

P
i ™ "

230/69kV

PLAUDERVILLE
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SPRING VALLEY Rp

69KV

1.75 mies

To
HAsBROUCK DumonT

CARLSTADT HEIGHTS HACKENSACK o

To
TEANECK
69KV

230/69KV "T“ 138/69¢V NT“
To
HARVEY EAST RUTHERFORD RUER RD 634V BO/ARV 69/4V NEw MILFORD
69V
Legend:

——— 1 Service 230 kY

In Service 138 KV

In Service 69 kV
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AEC Transmission Zone: Supplemental Project

69/12kV Wenonah Substation — Retire/Bypass Substation

Previously Presented: 03/23/2018
Problem Statement:

« Existing transformers at Wenonah, a 69/12kV
distribution substation, are deteriorated. There are no
existing 69kV breakers at the substation (current
configuration is not built to existing standard.

Selected Solution:

* Retire Wenonah substation, shift load to Mantua
substation, and have the 69kV 0785 line from
Mantua to Lamb bypass the existing Wenonah
substation. (S1625)

Estimated Cost: $0.3 M
Expected In-Service: 12/31/2020
Status: Engineering

PJM SRRTEP - Mid Atlantic - 5/25/2018

e B9kV
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Previously Presented: 03/23/2018

Problem Statement;:

* At Washington Substation, a 69/12kV
distribution substation, the two existing
transformers are projected to experience
overloads beginning in summer 2020,
requiring a third transformer.

Selected Solution:

« Convert the Washington 69kV line bus to a
ring bus to bring station up to AEC’s current
design standard while accommodating the
additional transformer. (S1626)

Estimated Cost: $5.6 M
Expected In-Service: 12/31/2020
Status: Engineering

PJM SRRTEP - Mid Atlantic - 5/25/2018

AEC Transmission Zone: Supplemental Project
Washington Substation — Convert Line Bus to Ring Bus

Camden > K O %2 L " AT
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AEC Transmission Zone: Supplemental Project

Middle — Rio Grande — Cape May 69 kV — Rebund Llne 0735 #2

Previously Presented: 03/23/2018

Problem Statement:

» This project is needed to mitigate performance risk
associated with the current equipment material and
condition. Specifically, based on inspection data,
deteriorated and cracked poles were identified,
which places this line in the top quartile of the ACE
age and condition ranking.

Selected Solution:

* Rebuild line 0735 #2 between Middle, Rio Grande,
and Cape May substations. All structures,
conductor, and static wire will be replaced with new

weathering steel poles, conductor, and OPGW. S D
(51627) e o
Estimated Cost: $9.9 M Siw N

® 161kV \/
161 kv
230 kV

Expected In-Service: 12/31/2021 DT

Status: Engineering o o T

PJM SRRTEP - Mid Atlantic - 5/25/2018
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é/ AEC Transmission Zone: Supplemental Project
Middle — Rio Grande — Cape May 69 kV — Rebund Llne 0735 #1

Previously Presented: 03/23/2018 ol

Problem Statement:
» This project is needed to mitigate performance risk

associated with the current equipment material and /
condition. Specifically, based on inspection data, / [ hehe
deteriorated poles were identified, which places this Middl‘em/?

line in the top quartile of the ACE age and condition Vil o Gra%moemde

ranking.

Selected Solution:

* Rebuild line 0735 #1 between Middle, Rio Grande,
and Cape May substations. All structures,
conductor, and static wire will be replaced with new

: Wildwood"

weathering steel poles, conductor, and OPGW. O e
(51628) = e S
Estimated Cost: $11.4 M o v\ o

® 161kV \/
161 kV
230 kV

Expected In-Service: 12/31/2022 DEY aw

345 kV

e 500 kV
500 kV.

765 kV

Status: Engineering o W
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é/ AEC Transmission Zone: Supplemental Project
Harbor Beach Substation 69/12kV Rebuild

> AEC

Previously Presented: 03/23/2018

Problem Statement:

» Brigantine Island is supplied by the existing Harbor
Beach and Brigantine Substations, which are served
by two 23kV sources. The N-1 contingency loading is
projected to reach the emergency limit of the 23kV
lines. Additionally, the existing lines, transformers,
and switchgear have been identified as being in
deteriorated condition.

Selected Solution:
 Build a new six breaker 69kV GIS ring bus at Harbor i

Beach. Install two new 69KV sources from Huron and
from Ontario. Retire the two existing Brigantine Island

=
JGPL

7 Brigaritifie "

RS 7
; -~ Harbor Beach

Substations Transmission Lines

23kV substations and 23kV lines. (51629) ey | g
Estimated Cost: $70.3 M S0 b S AT
® 161KV \/ 1e1kv 0 (\ >
Expected In-Service: 12/31/2022 5

345 kV
500 kV

Status: Engineering

e 500kV

Q subs dentified
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DPL Transmission Zone: Supplemental Project

Stevensville Substation 69kV N Install Line Bus

Previously Presented: 03/23/2018

Problem Statement:

 The Stevensville area faces repeated outages
due to the existing substation configuration and
the remote location at the edge of DPL territory.
There are no 69kV breakers at the substation.

Selected Solution:
* Install a 3 breaker 69kV line bus at Stevensville,

isolating faults and limiting customer interruptions.

(S1633)
Estimated Cost: $2.5 M
Expected In-Service: 12/31/2019
Status: Engineering

PJM SRRTEP - Mid Atlantic - 5/25/2018
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é/ DPL Transmission Zone: Supplemental Project
Massey Substatlon 69kV - InstaII Line Bus

~——\

1Sy

D P L{

Havre de
Grace

Yy

Previously Presented: 03/23/2018 atideon ¢

Harford .

Mt. Pleasant

Problem Statement:

« The Massey faces repeated outages due to the
existing substation configuration and the remote i
location. There is no 69kV bus arrangement atthe ~ «

Town of Middletown

765 kV > : x 4 13 Miles North Slreet

© subs Identified

substation. | A0 Townsend
Selected Solution: MSSYMMEC
 Install a 3 breaker 69kV line bus at Massey, o M yagely
Isolating faults and limiting customer interruptions. T D 3{ o
(S1634) L ;‘ Clayon
Estimated Cost: $2.2 M
Expected In-Service: 12/31/2019 o v | g
Status: Engineering B x / \
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é/ DPL Transmission Zone: Supplemental Project
Lynch Substation 69kV — InstaII Line Bus

H::rf:rd( ‘ Dp|_ ' Mt. Pleasant
) Perryman Combustion?%T:l;ir;inés Town of Middletowny
Previously Presented: 03/23/2018 g
Townsend

Problem Statement:

 The Lynch area faces repeated outages due to the P«
existing substation configuration and the remote ' K%//M
location. There is no 69KV bus arrangement at the /1 Ch%&);‘/w:g e
substation. *

Selected Solution:

» Install a 3 breaker 69kV line bus at Lynch, isolating
faults and limiting customer interruptions. (S1635)

Estimated Cost: $1.9 M | Lognd

i Substations Transmission Lines N )

DemecNUG ~ Smyma
Clayton

Cheswold

Expected In-Service: 12/31/2019 N
Status: Engineering o

® 161kV \/
161 kV
e 230kV
230 kV
345kV
500 kV

765 kV

o 35KV
o 500KV

765 kV
Q subs dentified
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Previously Presented: 03/23/2018
Problem Statement:

DPL Transmission Zone: Supplemental Project

Church — Chestertown 69kV-— Rebund Line 6727

Aberdeen 4
Harford 6,

Ailg
| .

This project is needed to mitigate performance risk
associated with the current equipment material and
condition. Specifically, based on inspection data,
deteriorated, cracked, and weathered crossarms and
deteriorated poles were identified, which places this
line in the top quartile of the DPL age and condition
ranking.

=== Perryman Combustiqn Turbines
B G BV

Chestertown ----
Lynch

Selected Solution:

Estimated Cost: $35 M
Expected In-Service: 12/31/2022
Status: Engineering

Rebuild line 6727 between Church and Chestertown
substations. The work would be split into three
construction stages: Church — Massey REA, Massey
REA — Lynch, and Lynch — Chestertown. All
structures, conductor, and static wire will be replaced
with new steel poles and conductor. (S1636)

Legend
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é/ DPL Transmission Zone: Supplemental Project

North Seaford - Bridgeville 69kV — Rebuild Line 6737
Previously Presented: 03/23/2018 \//\/ i W—C

Problem Statement:

« This project is needed to mitigate performance risk
associated with the current equipment material and
condition. Specifically, based on inspection data,
deteriorated, cracked, and weathered crossarms and
deteriorated poles were identified, which places this i
line in the top quartile of the DPL age and condition 3
ranking \

Bidgevies) Bridgeville Cac

Selected Solution:

* Rebuild line 6737 between North Seaford and |
Bridgeville substations. All structures, conductor, and
static wire will be replaced with new steel poles and | o

Substations Transmission Lines

conductor. (S1637) Cewaw

o 115kV M5 kv
® 120kv \/ 120kv

Pine Street Switchyard Dupont Seaford

/(oPépper

Concord.II Conaway

Estimated Cost: $7.2 M ' a o
Expected In-Service: 12/31/2020 CEN T

345 kv
¢ 500kV
500 kv

Status: Engineering — TEmoe o

Q  subs dentified
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é/ DPL Transmission Zone: Supplemental Project
Carrcroft — Silverside 69kV— Rebuild Line 6831

Previously Presented: 03/23/2018 - o/ s N o !
Problem Statement: et s
« This project is needed to mitigate performance risk el ¥ . i, LB s
associated with the current equipment material and B /
condition. Specifically, based on inspection data, R TN RS
deteriorated, cracked, and weathered crossarms and RS aE _ e DR il
deteriorated poles were identified, which places this S e e
line in the top quartile of the DPL age and condition Roag Shsterst S (=
ranking. o P e 7 e
Selected Solution: cancoh et e
« Rebuild line 6831 between Carrcroft and Silverside TR
substations. All structures, conductor, and static wire oifiiee
will be replaced with new poles, conductor, and Sietrook st Wiingn

; Hlpont Edge Moor A

OPGW. (51638)
Estimated Cost: $2.5 M
Expected In-Service: 12/31/2020
Status: Engineering |

7 Edge Moor

Pennsgrove
West ~ General Motors 89
PR
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é/ DPL Transmission Zone: Supplemental Project
East New Market — Cambrldge 69kV— Rebund Line 6719

Previously Presented: 03/23/2018

5: ) p ;- My~ hoya Eésfﬂﬂ&_inaTspton ¢
Problem Statement: DPL LT m/nd \D\w
» This project is needed to mitigate performance risk S Toppe
associated with the current equipment material and A R -
condition. Specifically, based on inspection data, s

deteriorated, cracked, and weathered crossarms and
deteriorated poles were identified, which places this
line in the top quartile of the DPL age and condition

rankng EastNe;JMarketCEC
Selected Solution: NV &2 s Emt
o N N e
* Rebuild line 6719 between East New Market and A S=7 NoE Markmey o
Cambridge substations. All structures, conductor, v. NS @ = (o b 15
and static wire will be replaced with new poles, e T \ |
conductor, and OPGW. (S1639) S \Mard:l-:
. ® 120kv \/ 120kv epron
Estimated Cost: $21.6 M o\ \
L \/ 181kv £/
Expected In-Service: 12/31/2020 Caw 2] S
Status: Engineering 0 s ™k —;.,,,3‘;_‘25 e e i

PJM SRRTEP - Mid Atlantic - 5/25/2018 PIM©2018
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é/ DPL Transmission Zone: Supplemental Project
Chestertown Close 69kV Ring Bus

/ Havre de Penywlle 7 7
Grace\ > k.4 (I

BelAir

Previously Presented : 05/25/2018

Problem Statement;:

« Chestertown is currently an open ring bus. Closing
in this substation will provide operational flexibility
and provide high side protection for the existing
transformers.

Selected Solution:
» Close the Chestertown 69 kV ring bus by installing
a new circuit breaker and line relaying. (S1673)

Estimated Project Cost: $2.0M
Projected In-Service: 12/31/2019
Status: Engineering

PJM SRRTEP - Mid Atlantic - 7/20/2018

Aberdeen’.

\ Mt. Pleasant
Harford: -

1i Town of Middletow
| Townsend f\\

DemecNUG  Smyr
Clayton

Perryman Combusﬁdh‘TurBines

Nidlle River N A - Cheste rtown_ R WOREL X
C P Crane . / “ ennedyvi
\° ) 7 f &% Ches%t\om o 0 L

Substations Transmission Lines
o 69kV 89 kV

/ l' J
X, f ;, o -
777N el A7 N\ =l
/) Y s
# i 4
J A
’v" (" = %
o 15KV M5 kV / ‘, )
120KV 4 %))
V 120k 2l =, J (L= .B,Comers
LY \/ 138kv ; e e i P Q
[ ’—-1 A /‘ \/7' \‘ ‘ ( /
~ 1t it sl )
\ueid i~
y |

161 kv \/ 81kv

. 230KV
o 345KV
o 500KV
765 kV.

N O subs identified

230kV
345 kV \ Y/ i |~

500 kV. N\ S & =

765 kV ‘l? N 53 \‘ 16 Miles
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Previously Presented: 03/23/2018

Problem Statement:

Operational Flexibility and Efficiency

» Improve operational flexibility during maintenance
and restoration efforts.

« Eliminate the simultaneous outages to three or more
system elements.

Selected Solution:

« Middletown Junction, Install eleven (11) 230 kV
Circuit Breakers to complete the double bus
configuration including replacement of the #2 (75
MVA) & #5 (75/84 MVA) 230/115 kV transformers
with 180/240/300 MVA units, and removal of the #1
(75 MVA) 230/115 kV transformer. (S1640)

Estimated Project Cost: $13.5 M
Projected IS date: 6/1/2023
Status: Engineering

PJM SRRTEP - Mid Atlantic - 5/25/2018

MetEd Transmission Zone: Supplemental Project

Middletown Junction Substation

JEner uiy %"‘o (o) k Somh Hershey % i
axton Creek ‘\\\ Reese 1 Y 5
Sapitol Park Harrisburg U (S0 ’#}Jatara
: > X, = N\~ Dukef \/éiershey Medical Center,
- |
e

Harrisbur Lf
N \\I
i

g
T stown

|

‘Amp Park No. 1 P

Steelto

R

Jetn. Eiizabethtoun

Elizabethton
Ve rs’°E' Elizabethtown
Rheems

Legend

Substations Transmission Lines

* 69KV 69 kV Mount doy tMt
* M5kV 15KV /
o N ke > A X Armstrong Tap ey
® 138kv \/ 138k
® 161KV \/ etk /
o SO 230KV ,
.+ WU5KV

o 345 kv
2 ¢ I a

500 kV i Amstrong-Mariettag™ = " “g
765KV Mt

765 kV : i 7 Miles Y

© subs Identified
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é/ MetEd Transmission Zone: Supplemental Project

Previously Presented: 03/23/2018

Problem Statement:

Operational Flexibility and Efficiency

« Reduces customer outage exposure.

« Mitigates loss of Tolna substation for a fault on
the 115 kV line to the generator.

Selected Solution:

 Install new 115 kV circuit breakers at Tolna on
the generator terminal and in the bus tie
position. (S1641)

Estimated Project Cost: $2.4M
Projected IS date: 12/31/2018
Status: Engineering

PJM SRRTEP - Mid Atlantic - 5/25/2018

PECO

Johnson Controls

Colonial Pipe%
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é/ MetEd Transmission Zone: Supplemental Project
Hunterstown — Lincoln (963) 115 kV Line & Orrtanna 115 kV Substation

g

Previously Presented : 07/20/2018
Problem Statement (Scope and Need/Drivers):

Operational Flexibility and Efficiency “
«  Provide networked source for radial load that Gk x it }é/‘w —fr

cannot be transferred to other substations %’;,;«—%g A e
Selected SOIUtlon ntri Orrtanna Geuyé.'f_',’ﬁ‘,’g Suab&ﬁ Sk .a"“ ~S

Hunterstown — Lincoln (963) 115 kV Line. (S1725.1)
* Loop the Hunterstown — Lincoln (963) 115 kV line

~9 miles into Orrtanna substation £ o
Orrtanna 115 kV Substation. (S1725.2) @ 0
« Construct a five (5) breaker 115 kV ring bus S | T L VU st
Estimated Project Cost (Line Loop): $30.9M — rlunterstoun Hneoln
Estimated Project Cost (Ring Bus): $ 9.2M 230KV | = ‘ P y ‘
Projected IS date: 12/31/2021 Iikkvv — 7
Status: Conceptual Sid el

PJM SRRTEP - Mid Atlantic - 8/24/2018 PIM©2018
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é/ MetEd Transmission Zone: Supplemental Project
South Reading Substation

T

Previously Presented : 07/20/2018

Fleetwood

Problem Statement (Scope and Need/Drivers): iy e .
Operational Flexibility and Efficiency i
* Improve operational flexibility during maintenance = Vi
and restoration efforts. S - S
« Reduce amount of potential local load loss under ok
contingency conditions. ’ 2 Y

« Eliminate the simultaneous outages to three or more
system elements

Selected Solution:
South Reading Substation. (S1726)

,_
g

« Expand the existing 69 kV yard to a breaker-and-a- A e e e
half configuration — ooend e ot rendng ot Boyeronn
Estimated Project Cost : $19.4M 20k | ———— [ ®
Projected IS date: 12/31/2020 o | ——— ‘/%r
Status: Conceptual 46 kv LAUSCIONY ote: Muliple lines exit
New [— South Reading 69 kV.

PJM SRRTEP - Mid Atlantic - 8/24/2018 PIM©2018
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é/ MetEd Transmission Zone: Supplemental Project
Cly Substation, Middletown Jct—Round Top & Middletown Jct—Smith Street 115 kV lines

Previously Presented : 07/20/2018 Ao B S S e

Problem Statement (Scope and Need/Drivers): M

Operational Flexibility and Efficiency : \

* Improve operational flexibility during maintenance
and restoration efforts.

* Reduce amount of potential local load loss under
contingency conditions

Selected Solution:

Middletown e Jotn.

Jctn-p

G Fhrr e Island
NH

Cly Substation e e ’
« Construct a five (5) breaker 115 kV ring bus. BV f"
(S1727.1) Ly Srmith Straetigmmswes’
.. . - sookv e ¥ o N York Mt Rose
* Loop the existing Middletown Jct. — Round Top and y

Middletown Jct. — Smith Street 115 kV line into the —_ o D o
ring bus. (S1727.2) — /’\

Cly 978

Estimated Project Cost : $12.2M 230 KV | e "L ]
Projected IS date: 12/31/2020 69 kv

— ~~~~115-13.2 kV

New Round Top Smith Street

Status: Conceptual

PJM SRRTEP - Mid Atlantic - 8/24/2018 PIM©2018
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é/ MetEd Transmission Zone: Supplemental Project
North Boyertown Substation

Alburtis (ME)

Previously Presented : 07/20/2018
Problem Statement (Scope and Need/Drivers):

Lyons

Operational Flexibility and Efficiency el
« Improve operational flexibility during maintenance = R
and restoration efforts. (
« Eliminate the simultaneous outages to three or more 4 A
system elements =gt
* Loss of the South Reading — Hosensack 230 kV i e
line also outages the North Boyertown 230-69 kV  gimzzamm \elo
dansformer. T R . .
Selected Solution:
North Boyertown Substation s - A _
« Expand the 230 kV bus to a three (3) breaker 230 kV — e B =
ring bus. (S1728) LR
Estimated Project Cost : $5.0M 230k W‘Read‘”g North Sy ”‘k
Projected IS date: 12/31/2020 — g
Status: Conceptual —

PJM SRRTEP - Mid Atlantic - 8/24/2018 PIM©2018
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é/ Penelec Transmission Zone: Supplemental Project
Jackson Road 115/46 kV Substation

Previously Presented: 03/23/2018 /
Problem Statement: /
Equipment Material Condition, Performance and Risk
* Improve system reliability and performance | Ebepsti
 Remove obsolete & deteriorated equipment. Nariy

. Glo Cambria Nug
Selected Solution: Sy §

* Replace the existing Jackson Road 25 and 28/37.3 / L —
MVA 115/46 kV transformers with 45/60/75 MVA X Jaz':::f;de-
units. 4 \ :
 Install a 115 kV breaker on the high side of each & -~ ST
Jackson Road transformer. (S1642) :
o Poftage

EStl m ated PrOJ ECt CO St : $3 . 7 M St:bstations Transmission Lines

69KV 69 kV

Mariner

e MSKV 15 kv

Projected IS date: 11/30/2018 o my 2
133KV \/ 138kv Bon Air
Status: Engineering O ...

345KV 1L 27
; 345 kV O Prospegt:

* 500 kV
500 kV
o 0l 4175 el3
765 kV 4 ¥
Subs Identified ST i
o /IOW I I I N\ | [
\ X W4

5
=

7 Miles
|

! ] Krayn T e |
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é/ Penelec Transmission Zone: Supplemental Project
Roxbury 138/115 kV Substation

Previously Presented: 03/23/2018

Problem Statement:

Equipment Material Condition, Performance and Risk

* Improve system reliability and performance

* Remove obsolete & deteriorated equipment.

» Upgrade to current FE Standards

« Eliminate the simultaneous outages to three or more
system elements

Selected Solution:

» Replace the existing Roxbury 100 MVA 138/115 kV
transformer with a 224 MVA unit. (S1643)

« Convert Roxbury 115 KV substation into a four (4)
breaker ring bus. ST

e 69KV 69 kV

Shade Gap

Newville

Estimated Project Cost: $4.2 M S Wiy 1A A
. ® 138KV \/ 138k . rer::;] % Greene arlisle Pike
Projected IS date: 12/31/2019 B oy

230 kV
e 345KV

Status: Engineering $ sy

500 kV
765 kV
765 kV 0 2:5 5 10 Miles
Q subs Identified
|_|_ichalnpérshurg

PJM SRRTEP - Mid Atlantic - 5/25/2018 PIM©2018
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é/ Penelec Transmission Zone: Supplemental Project
Hilltop 115 kV Sub

Previously Presented: 03/23/2018

Ebensburg
Problem Statement: Nany G e
Operational Flexibility and Efficiency [ D
* Improve operational flexibility during maintenance and \ 74 _ s
restoration efforts. %/@ 7 e
« Reduce amount of potential local load loss under c,memaug\‘ |
contingency conditions. \ jorees
- Eliminate the simultaneous outages to three or more N T HiﬁmpL Ly
system elements. ) oo
Selected Solution: Tl ‘ 5 | g
« Expand the existing Hilltop115 kV substation to a six o Jraies. s
(6) breaker ring bus. (S1644) ; T / Rotel i
Estimated Project Cost: $9.3 M e A g 814:;%
Projected IS date: 12/31/2018 o gliiii \
Status: Engineering L \ e
o jz: :: 0 25 5 10 Miles

Q subs Identified

PJM SRRTEP - Mid Atlantic - 5/25/2018 PIM©2018
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é/ Penelec Transmission Zone: Supplemental Project
Cambria 115 kV Substation

Carrolitown
a

Previously Presented: 03/23/2018

Problem Statement: |

Operational Flexibility and Efficiency

* Improve operational flexibility during maintenance and Westal
restoration efforts. Evensol VEID ) S

« Eliminate the simultaneous outages to three or more T 7
system elements. g~ WA EIZE# C

Selected Solution: Wil pod Foligey

Bearrock

» Expand the existing Cambria Slopel15 kV substation
to a six (6) breaker ring bus. (51645)

Johnstewn

K
s W 230 kV

345kV

| Portage
EStImated PrOJ eCt COSt: $8.7 M Substations Le::::smissionunes
Projected IS date: 6/1/2019 T o
| @ 120k \/ 120kv 1
. . . | @ 138Ky \/ 138kv Krayn aysbur
Status: Engineering o v\ &5 oy Diysurg

o USKV Salix

o 500KV
765 kV
© subs Identified

500 kV Rachel Hill
765 kV 0 25 5 10 Miles
| | | | | | | |
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é/ Penelec Transmission Zone: Supplemental Project
Wayne 345/115 kV Substation

Previously Presented: 03/23/2018

Problem Statement:

Operational Flexibility and Efficiency

« Planning analysis identifies concerns related to loss of
an existing transformer at a specific voltage level.

» Loss of substation bus adversely impact transmission
system performance

* Improve operational flexibility during maintenance and
restoration efforts. ez

 Eliminate the simultaneous outages to three or more
system elements.

Selected Solution:
Wayne Substation
 Install a second 345/115 kV 168/224 MVA transformer. Leyend

Substations Transmission Lines

Convert the 115 kV yard to a 4 breaker ring bus. (51646)

o 115kV 15kV

Meadville
Morgan Street

A

Titusville

tusville

Frank|

/&0 ] p

Estimated Project Cost: $5.8 M o
Projected IS date: 6/1/2019 dan i

345kV
e 500kV

Status: Engineering s Srs o

A 765 kV
Q  subs Identified ‘ ‘
| | |
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Previously Presented : 05/25/2018

Problem Statement:

Equipment Material Condition, Performance and Risk

» Enhance system reliability and performance.

« Upgrade equipment due to degraded equipment performance,
material condition, and obsolescence.

Operational Flexibility and Efficiency
« Improve long-term overall system reliability and performance of

the system.

« Improve operational flexibility during maintenance, outage, and
restoration.

* Reduce amount of potential local load loss under contingency
conditions

Selected Solution:
Rebuild Seward-Glory-Piney 115 kV line . (S1672)
* Rebuild ~66 miles of 115 kV line using double circuit 230 kV

construction.
» Install 1033 ACSR conductor (six-wired) energized at 115 kV.

Estimated Project Cost: $150M - $200M (subject to detailed
design)

Expected In-Service: 12/01/2023

Status: Conceptual

PJM SRRTEP - Mid Atlantic - 7/20/2018

Penelec Transmission Zone: Supplemental Project

Seward -Glory-Piney Rebuild
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Madera

BlCes /O'Cabot A
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rs \
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helocta
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d EastPke—""7
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Legend Vandergnft W iana

Substations Transmission Lines [
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o 115kv 15kV th Washington
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o 345KV Delmont Sewa I'd
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{)/ L0y 11 Fiewly
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e 500kV
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é/ Penelec Transmission Zone: Supplemental Project
North Meshoppen Substation

Previously Presented : 07/20/2018

Problem Statement (Scope and

Need/Drivers):

Operational Flexibility and Efficiency

» Improve operational flexibility during NAMSEhanpeny
maintenance and restoration efforts. : \’:ZZ S Sy

* Reduce amount of potential local load loss
under contingency conditions.

» Eliminate the simultaneous outages to three
or more system elements

Selected Solution:

Mehoopany
OMO ntain Top

North Meshoppen Substation et W e o S
« Expand the existing 115 kV yard to a breaker- . North Meshoppen
. . Legen 230/115 KV AN AAA 2307115 KV
and-a-half configuration. (S1729) " East Towanda
Estimated Project Cost: $17.6M izz ’
PrO]ECted IS date 12/31/2020 69 kV NLIVIVL 3% NMMlMehoopany
Status: Conceptual — o

PJM SRRTEP - Mid Atlantic - 8/24/2018 PIM©2018
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é/ Penelec Transmission Zone: Supplemental Project
Blairsville Substation

Previously Presented : 07/20/2018

Problem Statement (Scope and Need/Drivers):

Operational Flexibility and Efficiency

* Improve operational flexibility during
maintenance and restoration efforts.

* Reduce amount of potential local load loss
under contingency conditions.

« Eliminate the simultaneous outages to three or
more system elements.

Selected Solution:

Blairsville Substation

 Convert the Blairsville East 115 kV substation
into a six (6) breaker ring bus. (S1730)

Estimated Project Cost: $9.0M
Projected IS date: 12/31/2019
Status: Conceptual

PJM SRRTEP - Mid Atlantic - 8/24/2018

S}]t- urg

Blai||'sville
East
Blairsville'East

Social Hall

VascoTap.  VASCO Ethel Springs

Bethlen

,,,,,,,,,,,,,,,,

Shelocta

500 kv

230 kv

138 kV

Social Hall
138/115 kV

115 kv

69 kv

46 kV

Y

~
115-23 kV

New

Blairsville East
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é/ Penelec Transmission Zone: Supplemental Project
Erie West Substation

Previously Presented : 07/20/2018 ; f?") Lo
Problem Statement (Scope and Need/Drivers): T e o
Operational Flexibility and Efficiency =73
» Improve operational flexibility during maintenance e
and restoration efforts. ooy s e
* Reduce amount of potential local load loss under
contingency conditions. Sanvorn
« Eliminate the simultaneous outages to three or more

system elements.

Selected Solution:
Erie West Substation S,
e Convert the Erie West 115 kV substation into a five T

airview East

E C
Edinboro South

Cambridge
Springs
1go Jet.

Meadvill
rgan‘\Street

(5) breaker ring bus. (S1731) 500 kv -
Estimated Project Cost: $4.8M — g )
Projected IS date: 12/31/2019 o S
Status: Conceptual a6 kv

PJM SRRTEP - Mid Atlantic - 8/24/2018 PIM©2018
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@

Previously Presented : 07/20/2018

Problem Statement (Scope and Need/Drivers):
Operational Flexibility and Efficiency

Improve operational flexibility during maintenance
and restoration efforts.

Reduce amount of potential local load loss under
contingency conditions.

Eliminate the simultaneous outages to three or
more system elements

Selected Solution:
Raystown Substation (S1732)

Install a second 230-46 kV transformer (100 MVA).
Install 3-230 kV circuit breakers to create a four (4)
breaker 230 kV ring bus.

Install 46 kV bus tie breaker

Estimated Project Cost: $ 8.0M
Projected IS date: 6/1/2019
Status: Engineering

PJM SRRTEP - Mid Atlantic - 8/24/2018

500 kV

230 kV

115 kV

69 kv

46 kV

New

Penelec Transmission Zone: Supplemental Project

Raystown Substation

Reeds Gap Swiin Station, P I yer s
Huntingdon C-180 Mcconnelstown

o
o

Altoona Raystown Lewistown

230-46 kV 230-46 kV
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é/ Penelec Transmission Zone: Supplemental Project
Hill Valley — Mount Union — Lewistown 46 KV Line

Previously Presented : 07/20/2018

Problem Statement (Scope and Need/Drivers):

Operational Flexibility and Efficiency

» Improve operational flexibility during maintenance
and restoration efforts.

« Transmission line that cannot be utilized for post
contingency switching or networking normally open
points

Selected Solution:

Hill Valley — Mount Union - Lewistown 46 kV Line.

(S1733)

» Reconductor/Rebuild line and upgrade terminal
equipment

» Replace line tap switches at Lewistown Industrial
Park, Strodes Mill, McVeytown, and Atkins Mills

Estimated Project Cost: $37.2M
Projected IS date: 12/31/2020
Status: Conceptual

PJM SRRTEP - Mid Atlantic - 8/24/2018

55555

500 kV

230 kV

115 kV

69 kv

46 kV

New

Hill Valley

Lewistown .
Lewistown .
Industrial Park
; Strodes Mills .
McVeytown .

Atkins Mills REC .

Mount Union
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é/ Penelec Transmission Zone: Supplemental Project
Tyrone North — Fowler 46 kV Line

Previously Presented : 07/20/2018 J oo Vete,

Problem Statement (Scope and Need/Drivers): / P G
Operational Flexibility and Efficiency e e 2 Eom—

« Improve operational flexibility during maintenance .
and restoration efforts. i t o

» Upgrade existing line switches to desired operating it
capability (i.e. line charging, loop splitting, etc.).

Selected Solution: I i

Tyrone North — Fowler 46 kV Line. (S1734) : : et ey

« Upgrade terminal equipment at Tyrone North. . : i

* Replace switches at Westvaco and Vail to provide L= e o 4 /
appropriate interrupting capability.

Estimated Project Cost: $1.5M 500 kv

230 kV

Projected IS date: 6/1/2019 —
Status: Conceptual 69 kv

Legend

Tyrone North Scotia

Westvaco Vail Fowler Port Matilda

46 kV

New

PJM SRRTEP - Mid Atlantic - 8/24/2018 PIM©2018
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é/ Penelec Transmission Zone: Supplemental Project
Forest 230/115 kV Transformer

Previously Presented : 07/20/2018

Problem Statement (Scope and Need/Drivers):

Equipment Material Condition, Performance and Risk

* Improve system reliability and performance

 Remove obsolete & deteriorated equipment.

« Eliminate the simultaneous outages to three or
more system elements

Selected Solution:

Forest Substation (S1735)

* Replace the existing 150 MVA 230/115 kV
transformer.

* Convert the Forest 230 kV substation into a three
(3) breaker ring bus.

Estimated Project Cost: $9.1M 230KV | e . s
Projected IS date: 6/1/2020 o | ——— -
Status: Conceptual

Willamette Emporiui
Penntech NUG

Forest | Paper City
oren vy )

n Center Junction Tap _Carbon Center
Saint Marys'

A = S

Glade

Forest

Squab Hollow
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Previously Presented : 07/20/2018
Problem Statement (Scope and Need/Drivers):

Equipment Material Condlition, Performance and Risk

Improve system reliability and performance
Remove obsolete & deteriorated equipment.

Selected Solution:

Keystone Substation. (S1736)

Replace the existing 351 MVA 500/230 kV
transformer.

Install a 500 kV high side breaker.

Estimated Project Cost: $ 21.7M
Projected IS date: 12/31/2019
Status: Conceptual

PJM SRRTEP - Mid Atlantic - 8/24/2018

Penelec Transmission Zone: Supplemental Project
Keystone 500/ 230 kV Transformer
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utler
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é/ | UGI Transmission Zone: Supplemental Project
: 66kV Double Circuit Loomis Tap — Distribution Load Growth & Reliability

Previously Presented: 03/23/2018

Problem Statement:

« Distribution load growth requires the construction of a
double circuit 66kV transmission line serving a two-
transformer (Type Il) substation. The installed and under
construction load served by UGI’s HIP Substation (Type
Il) exceeds current substation capacity for loss of a single
transformer reducing reliability. In addition, proposed
expansion of industrial and commercial load further
magnifies the capacity limitation.

Selected Solution:

» Construct 0.6 mile double circuit 66kV transmission line
serving Looms 69/13.8 kV new substation with two-
transformer (Type Il) and six (6) overhead feeders.
(51648)

Estimated Cost: Transmission = $1 M, Substation 2> $8 M Y
Expected IS Date: 9/30/2019 Legend

[ UGI Substations New Distribution Circuit 1 = Existing 230KV Transmission UGI-owned Properties

* New Loomis Sub (Proposed) s New Distribution Circuit 2 — Existing 66KV Transmission Available for New Development]

Status: Planning and Engineering

New Distribution Circuit 3 === Proposed New Double-Circuit 66KV Transmission
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