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2018/19 Market Efficiency Window

PJM TEAC - 07/11/2019 PIM©2019


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

2 2018/19 Market Efficiency Window Analysis Status

« Data validation for all projects (completed)

 Preliminary N-1 contingency analysis for all proposals (completed)

«  PROMOD modeling of proposals (completed)
— Completed PROMOD models for all proposals
— Projects were modeled using the submitted assumptions

« PROMOD simulations for the proposals (completed)
— Simulated years 2019, 2023, 2026, 2029
— Both Base Case and FSA sensitivity

« Calculated preliminary PJM benefits and determined preliminary B/C ratios for all
proposals

« Market Efficiency Analysis performed on a base case that includes all previously
approved PJM RTEP enhancements and expansions
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Preliminary Results for Hunterstown-Lincoln
Proposals
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é/ Hunterstown-Lincoln Proposals Analysis

« Completed preliminary N-1 contingency analysis for Hunterstown-Lincoln
proposals to determine flowgates to monitor

« Completed the PROMOD runs for the 22 proposals received from 7 entities

« Calculated preliminary benefits and determined preliminary B/C ratios
— B/C ratios were computed using the submitted in-service cost of components

« Descriptions of submitted proposals included in Appendix A
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é/ Hunterstown-Lincoln Proposals Preliminary Results

Install SmartWire** power
flow control 5% series

PJM TEAC - 07/11/2019

. . : Rebuild the Hunterstown- Build a 115 kV ring bus at the

Proposal Description reactance device in series ) ) :

: ) Lincoln 115 kV line. Lincoln tap.

with the Lincoln
Tap-Hunterstown 115 KV line.

Project Type Greenfield** Upgrade Greenfield
B/C Ratio Metric Lower Voltage Lower Voltage Lower Voltage
In-Service Cost (MM)* $4.65 $7.21 $7.58
Cost Containment No No No
In-Service Year 2022 2023 2023
% Cong Driver Mitigated 100% 100% 86%
2023 Shifted Cong ($MM) $2.03 1.78 $1.35
Base Case B/C Ratio* 110.51 76.22 53.53
FSA Sens. B/C Ratio* 12.75 8.84 7.85
Map HL 469 HL 622 HL 007

* Costs under review by PJM
** PJM seeking clarity on installation details and project scope

6
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é/ Hunterstown-Lincoln Proposals Preliminary Results (cont.)

Build new Build new

Hunterstown-Lincoln

Hunterstown-Lincoln

Proposal Description Bl Meade_ 15 HunteE;:ti:SNrr]f\li\;ncoln Igzttfilr; :tsLﬂ\(/:\:)ﬁ]-qigr LEILS iz, el LS/ nish (e
KV substation. 115 KV line. KV station. 10 MW 2-hour battery 25 MW 2-hour battery
at Lincoln 115 kV at Lincoln 115 kV

substation. substation.

Project Type Greenfield Greenfield Greenfield Greenfield Greenfield

B/C Ratio Metric Lower Voltage Lower Voltage Lower Voltage Lower Voltage Lower Voltage

In-Service Cost (MM)* $8.95 $10.13 $17.36 $19.22 $25.81

Cost Containment No Yes Yes Yes Yes

In-Service Year 2023 2021 2021 2021 2021

% Cong Driver Mitigated 86% 100% 27% 100% 100%

2023 Shifted Cong ($MM) $1.35 $1.89 $0.18 2.02 $2.01

Base Case B/C Ratio* 45.34 52.97 7.14 25.54 19.44

FSA Sens. B/C Ratio* 6.65 6.34 1.1 3.74 2.89

Map HL 293 HL 960 HL 201 HL 413 HL 402

PJM TEAC - 07/11/2019

* Note: Costs under review by PIM
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é/ Hunterstown-Lincoln Proposals Preliminary Results (cont.)

Rebuild Hunterstown- Build a 115 kV ring bus at the

Install a 25 MW  Installa 50 MW  Build new : : Lincoln tap. Build Otter Creek
] Lincoln 115 kV. Build Peach .
Proposal Description 4-hour battery at  2-hour battery  Littlestown- Bottom-Graceton 230 kV 500/230 kV substation. Replace
Lincoln 115 kV at Lincoln 115 Germantown circuit. Unarade Face Rock Face Rock 115/69 kV
substation. kV substation. 115 kV line. - UPY transformers. Reconductor

LSS el rsasl s Manor-Graceton 230 kV line.

Project Type Greenfield Greenfield Greenfield Upgrade Greenfield
B/C Ratio Metric Lower Voltage Lower Voltage \I/_oolgzre Lower Voltage Lower Voltage
In-Service Cost (SMM)* $26.69 $28.98 $44.92 $54.75 $55.12
Cost Containment Yes Yes No No No
In-Service Year 2021 2021 2024 2023 2023

% Cong Driver Mitigated 27% 25% 97% 100% 7%
2023 Shifted Cong ($MM) $0.18 $0.35 $5.65 . .

Base Case B/C Ratio* 4.64 7.69 13.05 11.42 6.80
FSA Sens. B/C Ratio* 0.71 4.86 1.57 3.03 1.54
Map HL_453 HL_892 HL 830 HL 021 HL_647

* Note: Costs under review by PIM
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Hunterstown-Lincoln Proposals Preliminary Results (cont.)

Proposal ID HL_847 HL_357 HL 511 HL_868

Proposal Description

Project Type

B/C Ratio Metric
In-Service Cost (SMM)*
Cost Containment
In-Service Year

% Cong Driver Mitigated
2023 Shifted Cong ($MM)
Base Case B/C Ratio*
FSA Sens. B/C Ratio*

Map

PJM TEAC - 07/11/2019

Build new Robinson Run-
Graceton 230 kV line.
Rebuild Cooper-Graceton
230 kV line. Reconductor
Hunterstown-Lincoln 115
kV line.

Greenfield
Lower Voltage
$56.00
Yes
2023
100%
$0.28
10.79
3.81

HL 847

Build new Robinson Run-
Graceton 230 kV line.
Rebuild Cooper-
Graceton 230 kV line.
Build Hunterstown-Green
Valley 230 kV line.

Greenfield
Lower Voltage
$91.35
Yes
2023
100%
6.28
2.58

HL_ 357

* Note: Costs under review by PIM

Build a 115 kV ring bus at the
Lincoln tap. Build Otter Creek

500/230 kV substation.
Upgrade Otter Creek-
Conastone 230 kV line.

Replace Face Rock 115/69 kV

transformers. Reconductor
Manor-Graceton 230 kV.

Greenfield
Lower Voltage
$95.47
No
2023
74%

4.07
1.18

HL 511

Build new Delta Tap-
Conastone 500 kV line.
Build a 115 kV ring bus at
the Lincoln tap. Replace
Face Rock 115/69 kV
transformers.

Greenfield
Regional
$122.08

No
2023
88%
2.02
0.88

HL 868

PIM©2019
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é/ Hunterstown-Lincoln Proposals Preliminary Results (cont.)

Rebuild Hunterstown- Rebuild Build new Wentz-
Lincoln-Germantown Hunterstown- Build new Wentz- Build new Littlestown-  Carroll 230 kV line and
115 kV and : : Carroll 230 kV line. Germantown 115 kV Peach Bottom-
. Lincoln 115 kV line. . : :
Proposal Description Germantown-Carrol 138 : Increase ratings of line and new Peach Graceton 230 kV line.
: Build Peach : :
KV corridors as a new Bottom-Graceton Carroll-Mt. Airy 230  Bottom-Graceton 230 Increase ratings of
Hunterstown Carroll 230 : KV line. KV line. Carroll-Mt. Airy 230 kV
. 230 kV line. :
KV circuit. line.
Project Type Upgrade Greenfield Greenfield Greenfield Greenfield
B/C Ratio Metric Lower Voltage Lower Voltage Lower Voltage Lower Voltage Lower Voltage
In-Service Cost (SMM)* $136.64 $147.64 $152.18 $183.69 $290.95
Cost Containment No No No No No
In-Service Year 2023 2024 2024 2024 2024
% Cong Driver Mitigated 100% 100% 100% 98% 100%
2023 Shifted Cong ($MM) $1.08 - $1.65 $2.95 -
Base Case B/C Ratio* 4.03 4.83 3.84 3.71 2.36
FSA Sens. B/C Ratio* 0.84 1.68 0.84 1.42 0.99
Map HL 034 HL 389 HL 387 HL 593 HL 616

* Note: Costs under review by PIM
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Shifted Congestion — Area Near Lincoln
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é/ Shifted Congestion — Area Near Peach Bottom
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Shifted Congestion — Area Near Face Rock
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@

Proiect ID Cost Area Near Area Near Area Near
J Lincoln Peach Bottom Face Rock

HL_469
HL 622
HL_007
HL 293
HL_960
HL 201
HL 413
HL 402
HL_453
HL_892
HL_830
HL_034
HL_387
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Proposals by Component Congestion Area

$4.65
$7.21
$7.58
$8.95
$10.13
$17.36
$19.22
$25.81
$26.69
$28.98
$44.92
$136.64
$152.18
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HL_847
HL_357
HL_ 593
HL 616
HL_389
HL_021
HL_647
HL_511
HL_868
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$56.00
$91.35
$183.69
$290.95
$147.64
$54.75
$55.12
$95.47
$122.08
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Proposals by Component Congestion Area (cont.)

Proiect ID Cost Area Near Area Near Area Near
J Lincoln Peach Bottom Face Rock
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2 Next Steps

* Interregional Proposals
— Correction of LNG-Maple modeling for Bosserman — Trail-Creek projects

— Coordination with MISO on interregional proposal B/C ratios

* Preliminary B/C ratios including both PIJM and MISO benefits will be presented at
the next IPSAC meeting

— RPM Check for Bosserman — Trail-Creek projects

* Hunterstown — Lincoln Proposals
— Shifted Congestion Analysis

 Run Load and Gas Price sensitivities for all proposals

« Complete Reliability Analysis for all proposals

« Cost Constructability Analysis for all proposals

PJM TEAC - 07/11/2019 PIM©2019
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Appendix A
2018/19 Long Term Window
Hunterstown-Lincoln Proposal Descriptions
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Project ID: 201819_HL_007

Proposed Solution: ! 1
Install a new 115 kV ring bus at the Orrtanna tap point of the
METED Hunterstown-Orrtanna-Lincoln 115 kV 963 line. N

Hmﬁwtds"-[m
Pennsylvantia

kV Level: 115 kV
In-Service Cost (SM): $7.58
In-Service Year: 2023

Hagerstown

Legend
Lehigh Porfland Cement.

Target Zone: METED ®  |dentified Reinforcement ¢
S M aryland (e
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ME Constraints: e by .
. = meceaps Tems

Huntertown - Lincoln 115 kV Subs >= 345 kV v ... O}

Trans Lines >= 345 kV - it (7 el e ::“':*';wfm e
Notes: Subs < 345 kV Ll =y B g“'i.m: o b ,;"‘%f""“’

Trans Lines < 345 kV emey  Ballimore SR Lo g G e @g

Metro Area =¥ pparma | # r. CIE Crare
Pine Orchard. .t e B Y o an
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Ractury ¢

Project ID: 201819 HL_021 ¢ e ey
Proposed Solution: R - o |
Rebuild the Hunterstown-Lincoln 115 kV line. Create a new = Rice] ey
Peach Bottom-Graceton 230 kV circuit, with a series reactor L . - ’fm
at Graceton. Upgrade/Replace the existing Face Rock 115/69 . , L fs = | R
kV transformers. Upgrade Rice and Ringgold 230 kV stations. |- Y e W:.M.o v N o ::::bfﬂagm

oo ’

o Careots Tona
kV Level: 230 kV oumo ¥ Pennsyivanial Peach|Bottom JPeach Bottom
i - B | i S Eefore Délta*York'E:C:
In-Service Cost (SM): $54.75 e s . Conastone_{ 5= ' Rock Spring A
. N ELedT e Ringgold ST Graceton! o
In-Service Year: 2023 W ol X..
Target Zone: METED N Lol
O Lo Fartard Commt
Perile#
@ M aryla,nd oo Aberdesp
Iﬂksmmser' Firkisbizg * ’ L A
. (@] Nortrwest RS um‘ﬁ Perryman X
ME Constraints: e O S W N e N
-~ anmca"’ .:::smuils ’ Exst Towson uucr.c\il"‘ o g ’hm Sl
Huntertown - Lincoln 115 kV N ' T D
Vinte Rock o il Rond Feleron M ATy i Y
- El:uie’ Bam'more:"’:,:‘"’“" Harcnosd G;“"Rhg Middle River, 1=‘-J?
Metro Area promrarn | e )
- Pine Orchard . §iss  seions u BT e CElEne Maryland

Notes:
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Project ID: 201819_HL_034

Proposed Solution:

Rebuild the Hunterstown-Lincoln-Germantown 115 kV and
Germantown-Carroll 138 kV corridor using double circuit 230
kV construction. Construct a new 230 kV ring bus at Carroll
substation and add a new 230 kV breaker at Hunterstown
substation.

kV Level: 230 kV

In-Service Cost (SM): $136.64
In-Service Year: 2023

Target Zone: METED

ME Constraints:
Huntertown - Lincoln 115 kV

Notes:

PJM TEAC - 07/11/2019
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Project ID: 201819 HL_201 ' LT =
. ;:E?“m c;&m M’ 3 '
Proposed Solution: ’ - &
Build a 25 MW 2-hour battery to be connected to Lincoln 115 = .. eee G - ’%m
kV station. Upgrade Lincoln 115 kV station. ’,m Hunterstown ., = &
Q PH. Glatielier (e
|- W lincoin =4 WS PR b
| R G

.ldmm‘. ’Tm

kVLeve|2115kV : ‘3“'“"" Pennsylvania
[ Red ‘Eﬁlmybwo
In-Service Cost (SM): $17.36

In-Service Year: 2021

$ Hagerstown g, ="

Legend ’ ‘lhjq‘
Target Zone: METED ® |dentified Reinforcement o Farmdcene - !
Ferryvile,
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. - Mays Chapsl
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Project ID: 201819_HL_293

Proposed Solution:

Construct a new 115 kV Meade ring bus at Lincoln Tap
substation, including outgoing lines to Orrtanna,
Hunterstown, and Lincoln substations.

kV Level: 115 kV

In-Service Cost (SM): $8.95
In-Service Year: 2023
Target Zone: METED

ME Constraints:
Huntertown - Lincoln 115 kV

Notes:

PJM TEAC - 07/11/2019
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HL 357

L vy v v
5. Mankeim S Akron

Project ID: 201819 HL_357 o e - U §5 M:m URA
Proposed Solution: R ;“;*;""“:;:k Lmoyfﬁf.l,mt:
Build a new Robinson Run 500/230 kV substation ™ el W w:r::: 3 |
interconnecting Delta-Peach Bottom 500 kV line. Build S ey g Vi ¢
Robinson Run-Graceton 230 kV line. Rebuild Cooper- e e et ~
Graceton 230 kV line. Build a new Green Valley 230 kV $ o = sto s P N
switching station interconnecting Carroll-Mt. Airy 230 kV line. G W e e N = m:,:"‘” !
Construct Hunterstown-Green Valley 230 kV line. fenne g CTETIN e Itht
KV Level: 230 kV e SR S onmone I YK EC A
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Project ID: 201819 HL_387 el ) SN
Proposed Solution: T o e’
Add a new Wentz 500 kV substation on Hunterstown- ' e
Conastone 500 kV line and a 500/230 kV transformer at :m";z":w oo H’ e _
Wentz substation. Add a new Wentz-Carroll 230 kV line. $ ca o mu:temwn > M '
Increase ratings of Carroll-Mt. Airy 230 kV line. e o — ¥ Ve = == ’
§ et Fanien
Gemartown Penns.yl\.'an\-k,helm“nwms‘..m’m
KV Level: 500 kV L R )
In-Service Cost (SM): $152.18 Ao L
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2 HL_389

Proposed Solution:

Rebuild Hunterstown-Lincoln 115 kV line. Add a Peach
Bottom 500/230 kV transformer. Add a Peach Bottom-
Graceton 230 kV line and reconfigure the 230 kV connections
at Peach Bottom into a new switching station.

Hmﬁwtds"-[m
Pennsylvantia

kV Level: 500 kV
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Project ID: 201819_HL_402 . ' e <
Proposed Solution: e ) )
Build a new Hunterstown-Lincoln 115 kV line. Construct a 25 A -y N '
Teios Extern Jadxm"

MW 2-hour battery storage facility to be connected to Lincoln =~ i
115 kV station. Upgrade Lincoln 115 kV and Hunterstown 115
kV substations.

.Idm{:wtds"-rm
Pennsylvania

kV Level: 115 kV
In-Service Cost (SM): $25.81
In-Service Year: 2021
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2 HL_413

Project ID: 201819 _HL_413 Ty ' RPN
$—" ¢

Proposed Solution:

Build a new Hunterstown-Lincoln 115 kV line. Construct a 10
MW 2-hour battery storage facility to be connected to Lincoln =~ i
115 kV station. Upgrade Lincoln 115 kV and Hunterstown 115
kV substations.

GreenTap
Lefekenrey “ﬁm
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Pennsylvania

kV Level: 115 kV
In-Service Cost (SM): $19.22
In-Service Year: 2021

- Red ‘ East Wayresboro.
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2 HL_453

Project ID: 201819_HL_453 Ty ' RPN
$—" ¢

. R o7 A — N
Proposed Solution: ‘ — o
. o Texos Extern Jackson ‘
Build a 25 MW 4-hour battery to be connected to Lincoln 115 e -, t oo
o o . 4 ¢
kV station. Upgrade Lincoln 115 kV substation. ' Hunterstown ., = &
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In-Service Cost (SM): $26.69

In-Service Year: 2021
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Project ID: 201819_HL_469 e,
Proposed Solution: —
Smart Wire with 5% of series reactance along the Lincoln - m’%m
Tap-Hunterstown 115 kV line. wunfy =
=
¥ oo

.Idm{:mids"-rm
Pennsylvania

m
B Red ‘Eﬁlmybwo
e
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kV Level: 115 kV
In-Service Cost (SM): $4.65
In-Service Year: 2022
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Project ID: 201819 HL_ 511

Proposed Solution:

Install a new 115 kV ring bus at the Orrtanna tap point of
Hunterstown-Orrtanna-Lincoln 115 kV 963 line and tap into
Hunterstown-Lincoln 115 kV 963 line. Construct a new Otter
Creek 500/230 kV substation and tap into TMIS-Furnace Run
500 kV line. Connect the new Otter Creek 500/230 kV
substation to the existing Otter Creek 230 kV station. Upgrade
the existing Otter Creek 230 kV switchyard and Otter Creek -
Conastone 230 kV line. Replace Face Rock 115/69 kV T1 and
T2 transformers. Reconduct/rebuild 1.3 miles of Manor-
Graceton 230 kV line. Upgrade Peach Bottom North station.
kV Level: 500 kV

In-Service Cost (SM): $95.47

In-Service Year: 2023

Target Zone: METED

ME Constraints:
Huntertown - Lincoln 115 kV

Notes:

PJM TEAC - 07/11/2019
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Project ID: 201819 HL_593

Proposed Solution:

Add a new Littlestown 500 kV substation on Hunterstown-
Conastone 500 kV line and a 500/115 kV transformer at
Littlestown substation. Add a new Littlestown-Germantown
115 kV line. Add a Peach Bottom 500/230 kV transformer,
add a Peach Bottom-Graceton 230 kV line and reconfigure
the 230 kV connections at Peach Bottom into a new switching
station.

kV Level: 500 kV

In-Service Cost (SM): $183.69
In-Service Year: 2024

Target Zone: METED

ME Constraints:
Huntertown - Lincoln 115 kV

Notes:

PJM TEAC - 07/11/2019
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Project ID: 201819 _HL_616 ﬂ . B e NERA L A
- 2 0 oo ot ¢ A T Y
Proposed Solution: ‘ e nN syivania S R ey ¢
. Texas Exztem Jmison 4 WY L Qs Redinont .
Add a new Wentz 500 kV substation on Hunterstown- I e ¢ e ’.Jms o :
Conastone 500 kV line and a 500/230 kV transformer at L TSR - A
Wentz substation. Add a new Wentz-Carroll 230 kV line. Add R e |
a Peach Bottom 500/230 kV transformer, add a Peach : -
Bottom-Graceton 230 kV line and add 230 kV switching — .
station at Peach Bottom. Increase ratings of Carroll-Mt. Airy e - TN
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In-Service Cost (SM): $290.95
In-Service Year: 2024
Target Zone: METED

ME Constraints:
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- % HL_622

Project ID: 201819_HL_622

e
Proposed Solution: o 1
Rebuild the Hunterstown-Lincoln 115 kV 962 line. Upgrade
limiting terminal equipment at Hunterstown 115 kV and v 4
Lincoln 115 kV substations. \
Mﬂm. ‘ﬁsnm +
.Fivin
Hmm"m.a
kV Level: 115 kV Pl eyl
In-Service Cost (SM): $7.21 -
. Hagerstown
In-Service Year: 2023
Legend S
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S M aryland .

ME Constraints: = Conancoment by .
Huntertown - Lincoln 115 kV Subs >= 345 kV v - G

Trans Lines >= 345 kV e, {16 Sulowias e e::wmwfm e
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Project ID: 201819 HL_647

Proposed Solution:

Install a new 115 kV ring bus at the Orrtanna tap point of
Hunterstown-Orrtanna-Lincoln 115 kV 963 line and tap into
Hunterstown-Lincoln 115 kV 963 line. Construct a new Otter
Creek 500/230 kV substation and tap into TMIS-Furnace Run
500 kV line. Connect the new Otter Creek 500/230 kV
substation to the existing Otter Creek 230 kV station.
Upgrade the existing Otter Creek 230 kV switchyard. Replace
Face Rock 115/69 kV T1 and T2 transformers.
Reconduct/rebuild 1.3 miles of Manor-Graceton 230 kV line.
Upgrade Peach Bottom North station.

kV Level: 500 kV

In-Service Cost (SM): $55.12
In-Service Year: 2023

Target Zone: METED

ME Constraints:
Huntertown - Lincoln 115 kV

Notes:

PJM TEAC - 07/11/2019
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2 HL_830

Proposed Solution:

Add a new Littlestown 500 kV substation on Hunterstown-
Conastone 500 kV line and a 500/115 kV transformer at
Littlestown substation. Add a new Littlestown-Germantown
115 kV line.

Hmﬁwtds"-[m
Pennsylvantia

kV Level: 500 kV

In-Service Cost (SM): $44.92
In-Service Year: 2024

Target Zone: METED ® |dentified Reinforcement
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Project ID: 201819 HL_847

Proposed Solution:

Build a new Robinson Run 500/230 kV substation
interconnecting Delta-Peach Bottom 500 kV line. Build
Robinson Run-Graceton 230 kV line. Rebuild Cooper-
Graceton 230 kV line. Reconductor Hunterstown-Lincoln
115kV line.

kV Level: 230 kV

In-Service Cost (SM): $56.00

In-Service Year: 2023

Target Zone: METED

ME Constraints:
Huntertown - Lincoln 115 kV

Notes:

PJM TEAC - 07/11/2019
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Project ID: 201819 _HL_868

Proposed Solution:

Build a new Delta 500 kV switchyard and tap into Peach
Bottom-Delta 500 kV (5034) line. Construct a new Delta Tap
Switchyard-Conastone 500 kV line. Install a new 115 kV ring
bus at the Orrtanna tap point of Hunterstown-Orrtanna-
Lincoln 115 kV 963 line. Replace Face Rock 115/69 kV T1 and
T2 transformers.

kV Level: 500 kV

In-Service Cost (SM): $122.08
In-Service Year: 2023

Target Zone: METED

ME Constraints:
Huntertown - Lincoln 115 kV

Notes:
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2 HL_892

Project ID: 201819 _HL_892 Ty ' RPN
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Proposed Solution: ‘ — o
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In-Service Cost (SM): $28.98

In-Service Year: 2021
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2 HL_960

Project ID: 201819_HL_960

e
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Proposed Solution: X
Construct a new Hunterstown-Lincoln 115 kV line. Upgrade .
Hunterstown 115 kV and Lincoln 115 kV substations. . N
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Revision History

7/8/2019 — V1 — Original version posted to pjm.com
7/9/2019 — V2 — Corrections are listed below
« Slide 3 — added note about base case topology
« Slide 6 — added note about SmartWire scope
« Slides 7-10 — clarified which lines are new
« Slide 16 — added Shifted Congestion Analysis task
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