Inter-regional Planning Update

Transmission Expansion Advisory Committee

October 11, 2018
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= Y Interregional Process

— Assumptions, models, schedules — January TEAC
— Reliablility analysis, results, proposal windows — 2018/2019

— Longer-term reliability and market efficiency window November 1,
2018

— Longer-term proposal analysis 2019
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= Y Interregional Process

« http://www.pjm.com/planning/interregional-planning.aspx
— Data exchanges
— Reviews of regional needs and solutions

— Determination of any more efficient or cost effective interregional
transmission

— Ongoing queue reguest coordination
— Stakeholder reviews and input

« PIM TEAC/PC

e MISO IPSAC

 NE Protocol IPSAC
* Respective external neighbor regional processes
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= Y Interregional Update

e PJIM-MISO IPSAC - http://www.pjm.com/committees-and-groups/stakeholder-
meetings/ipsac-midwest.aspx

— October 5, 2018 IPSAC
* Interregional 2016/17 congestion TMEP study results
* Interregional MEP study — 2018/19
— Regional studies in progress and on schedule

— November 1 finalize PJM models, open for proposals (regional and
interregional)

* Cleanup revisions to JOA 89.3 and §9.4 posted with September PC materials
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= Y Interregional Update

e NE Protocol IPSAC - http://www.pjm.com/committees-and-groups/stakeholder-
meetings/ipsac-ny-ne.aspx
— IPSAC completed regional issues and solutions review May 18, 2018 — NCSP posted

e http://www.pjm.com/-/media/committees-groups/stakeholder-meetings/ipsac/20170519/20170519-
Ipsac-planning-cycle.ashx

— Preparation for December 10, 2018 IPSAC Agenda
* Review interregional process
* Review regional plans and solutions
* Review interconnection project coordinatioin
o Stakeholder input

e SERTP- regional process: www.southeasternrtp.com

— biennial interregional review completed May 8, 2018 — Atlanta
— Next biennial interregional review — spring 2020
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= Y Interregional Update

e TVA - LGE/KU JRCA update
— PJM and TVA have exchanged update suggestions including

« Coordinated planning provisions consistent with the Order No. 1000 interregional
process

« Add more detail to existing coordinated planning provisions

« Expand or clarify existing processes for coordination of Long Term Firm
Transmission Service and Balancing Authority integrations

o |ESO study of MISO and NYISO interfaces
— In person meeting October 24, 2018
— PJM monitoring and providing input as needed
— Target completion Q4 2019
— PJM objective is knowledge of projected interconnected operations
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= Y Interregional Update - EIPC

 EIPC support for NERC EI frequency response review is complete

o State of the Eastern Interconnection released by EC (posted with meeting
materials)

e Production Cost Eastern Interconnection model

— Consultant (ABB) nearing completion of engagement to resolve remaining modeling issues
and complete EI-model

« NERC discussions for potential Agreement to establish EIPC as “designee” under
reliability standard MOD-032-1
— NERC notified EIPC further discussions on hold until 2019
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Interregional Targeted Market Efficiency Projects

Study Results
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= Y TMEP Study History

 Developed by the PIM/MISO IPSAC in 2016
« FERC accepted in October, 2017
* Five TMEPs approved by PIJM & MISO Boards December 2017

e PIJM & MISO conducted a second iteration in 2018
— Full results discussed at October 5 PIM/MISO IPSAC
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é/ TMEP Criteria

e Limited to historically binding M2M flowgates
 Projects must be in service by 3" summer peak
* Projects over $20 million not eligible (must go through MEP process)

 Benefits based on relieving average of past 2 years of historical congestion
(Day Ahead + Balancing)

 Four years worth of benefits must completely cover project’s installed
capital cost

« Discount/inflation rate not necessary as all projects are near term

* Interregional cost allocation based on congestion relief in each RTO
— Adjusted by M2M payments
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TMEP Study Timeline

Ql June - July August

|dentify |dentify
significant Impacting
historical outages,
congestion upgrades

|dentify
potential
upgrades

Today
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Test Test JRPC
upgrades upgrades recommends Recommend
Resolve Meet TMEP passing to Boards
congestion? criteria? projects
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Facilities Count

o M2M facilities with >$1 million congestion (2016 + 2017)

e Addressed by planned system upgrade/changes]

e Qutage driven

e Don't meet TMEP Ciriteria

e Recommended TMEPs

* See October 5 IPSAC for full details: https://pim.com/committees-and-groups/stakeholder-meetings/ipsac-midwest.aspx
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2016/2017 Congestion Cost

m Approved TMEP Resolves
= Planned Sys Change Resolves

® Qutage Driven

No Persistent Congestion

m Does Not Meet B/C Ratio

m TMEP Effectiveness Uncertain
= TMEP Upgrade Unknown

B TMEP Recommended
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Chart1

		Approved TMEP Resolves

		Planned Sys Change Resolves

		Identified Outage-driven

		No Persistent Congestion

		Does Not Meet B/C Ratio

		TMEP Effectiveness Uncertain

		TMEP Upgrade Unknown

		TMEP Recommended



Outage Driven

SUM TOTAL CONG COST

55.21012512

212.71517928

200.82118666

5.95140827

17.1951257

2.66

3.5

25.3



New Pie

				Bucket		Project		$ (millions)		from Prev List				Only new projects (from TMEP Candids last time)

		1		TMEP effectiveness uncertain		Michigan City-Trail Creek 138		2.66		2.65855819						SUM TOTAL CONG COST		Percentage of Pie

		2		outage driven		Westwood 345/138 BK1		52.7		52.66306206				Outage Driven		124.7		60.5%

						Cherry Valley 345/138 TR82		46.9		46.9163872				Planned Sys Change Resolves		32.7		15.9%

						Shadelnd - Lafaysouth 138		22.5		22.50711701				Does Not Meet B/C Ratio		17.1		8.3%

						NW Tap - Purdue 138		2.6		2.61725515				TMEP Effectiveness Uncertain		2.66		1.3%

		3		does not meet B/C		Nelson 345/138 TR82		3.7		3.72981268				Upgrade Unknown		3.5		1.7%

						DuneAcre - MichiganCity 138		4.8		4.84984467				Recommended TMEPs		25.3		12.3%

						Garden Plain - 15518 138		2.7		2.65984101

						Newton 345/138		3.8		3.85744365				TOTAL		205.96

						Leesburg - Northeast 138		2.1		2.09818369

		4		planned system change solves congestion		Dresden 345/138 TR83		4.5		4.5032887

				** bin in the second new pie w "Appd RTEP/MTEP"		Braidwood – E. Frankfort 345		5		5.04216265				Binned New Odriv w Old, Binned Sys Changes, full $520 mil

						Brokaw - Leroy 138		3.3		3.2857615						SUM TOTAL CONG COST		Percentage of Pie

						Zion 22 - Pleasant Prairie 345		8.6		8.60419459				Approved TMEP Resolves		55.21012512		10.5%

						Zion 22 - Zion 974  345		4.6		4.58410886				Planned Sys Change Resolves		$   212.72		40.6%

						Zion 974 - Pleasant Prairie 345		3.4		3.43743039				Identified Outage-driven		$   200.82		38.4%

						Todd Hunter 345/138		3.3		3.83715971				No Persistent Congestion		$   5.95		1.1%

		5		Upgrade Unknown		Dumont-Stillwell		3.5		3.45943064				Does Not Meet B/C Ratio		17.2		3.3%

		6		Recommended TMEPs		Gibson-Petersburg 345		9.8		9.75683828				TMEP Effectiveness Uncertain		2.66		0.5%

						Marblehead XFMR		15.5		15.5				TMEP Upgrade Unknown		3.5		0.7%

								205.96						TMEP Recommended		25.3		4.8%

														TOTAL		523.35302503

				** Presentation note: incorporate previous pie/all ~61 FG's in the visual communication

				Want buckets 2, 4 incorporated into previous buckets

				Previous TMEP Candidates

				Monitored Branch		Total Cost** (millions)

				Westwood 345/138 BK1		52.66306206

				Cherry Valley 345/138 TR82		46.9163872

				Shadelnd - Lafaysouth 138		22.50711701

				Gibson-Petersburg 345		9.75683828

				Zion 22 - Pleasant Prairie 345		8.60419459

				Braidwood – E. Frankfort 345		5.04216265

				DuneAcre - MichiganCity 138		4.84984467

				Zion 22 - Zion 974  345		4.58410886

				Dresden 345/138 TR83		4.5032887

				Newton 345/138		3.85744365

				Todd Hunter 345/138		3.83715971

				Nelson 345/138 TR82		3.72981268

				Dumont-Stillwell		3.45943064

				Zion 974 - Pleasant Prairie 345		3.43743039

				Brokaw - Leroy 138		3.2857615

				Garden Plain - 15518 138		2.65984101

				Michigan City-Trail Creek 138		2.65855819

				NW Tap - Purdue 138		2.61725515

				Leesburg - Northeast 138		2.09818369

				Marblehead XFMR		15.5

				SUM TOTAL		206.56788063





New Pie

		



SUM TOTAL CONG COST



Elim'd Proj

		



SUM TOTAL CONG COST



PREV Pie 

		Monitored Branch		Total Cost** (millions)		TO				Rationale				Bucket		Proj		$$

		Michigan City - Trail Creek 138		$2.70		NIPS				TMEP effectiveness uncertain		1		TMEP effectiveness uncertain		Michigan City - Trail Creek 138

		Newton 345/138		$3.90		AMIL				no upgrade meeting B/C		2		outage driven		Westwood 345/138 BK1

		NW Tap - Purdue 138		$2.60		DEI				no upgrade meeting B/C						Shadelnd - Lafaysouth 138

		Nelson 345/138 TR82		$3.70		CE				no upgrade meeting B/C		3		does not meet B/C		Nelson 345/138 TR82

		Todd Hunter 345/138		$3.80		DEO&K				planned upgrade (B2830) solves cong						DuneAcre - MichiganCity 138

		Dresden 345/138 TR83		$4.50		CE				baseline (B3732) resolves congestion						Garden Plain - 15518 138

		Westwood 345/138 BK1		$52.70		DEI				outage driven						Newton 345/138

		Cherry Valley 345/138 TR82		$46.90		CE				bus upgrade solves congestion						NW Tap - Purdue 138

		Shadelnd - Lafaysouth 138		$22.50		DEI				outage driven						Leesburg - Northeast 138

		Zion 22 - Pleasant Prairie 345		$8.60		WEC				Pleasant Prairie retirement solves congestion		4		planned system change solves congestion		Dresden 345/138 TR83

		Braidwood – E. Frankfort 345		$5.00		CE				breaker upgrades resolve congestion						Cherry Valley 345/138 TR82

		DuneAcre - MichiganCity 138		$4.80		NIPS				no upgrade meeting B/C						Braidwood – E. Frankfort 345

		Zion 22 - Zion 974  345		$4.60		CE				Pleasant Prairie retirement solves congestion, no upgrade justified						Brokaw - Leroy 138

		Zion 974 - Pleasant Prairie 345		$3.40		CE		CE		Pleasant Prairie retirement solves congestion						Zion 22 - Pleasant Prairie 345

		Brokaw - Leroy 138		$3.30		AMIL				planned upgrade (13695) expected to resolve						Zion 22 - Zion 974  345

		Garden Plain - 15518 138		$2.70		CE				no upgrade meeting B/C						Zion 974 - Pleasant Prairie 345

		Leesburg - Northeast 138		$2.10		NIPS				no upgrade meeting B/C						Todd Hunter 345/138

														** Presentation note: incorporate previous pie/all ~61 FG's in the visual communication

														Want buckets 2, 4 incorporated into previous buckets





Validation

				SUM TOTAL CONG COST

		Approved TMEP Resolves		$   55,210,125.12		0.1049257731

		Approved RTEP/MTEP Project Resolves		$   180,015,179.28		0.3421153603

		100% Outage-driven		$   76,121,186.66		0.1446668404

		No Persistent Congestion		$   5,951,408.27		0.0113105361

		TMEP Candidate		$   208,884,786.83		0.3969814901

		TOTAL		$   526,182,686.16





Validation

		





		Monitored Branch		Total Cost ** (millions)

		Magnetation-Reynolds 138		27.83242375				55.21012512

		Roxana-Praxair 138		11.97058225

		Burnham-Munster 345		8.96150188

		Michigan City-Bosserman 138		4.41576533

		Lallendorf-Monroe 345		2.02985191

		Monitored Branch		Total Cost** (millions)

		Lake Geogre-Aetna 138		29.97170957				165.86017242

		Batesville-Hubble 138		28.39708062

		Mercer IP-Galesburg 161		21.431244

		Belvidere-15623 2 138		16.7921068

		Dixon-McGirr Road 10714 138		15.802724

		MRBN TR1		15.49878213

		Byron-Cherry Valley.0621 345		9.95300174

		Cherry Valley-Silver Lake 345		9.14695967

		Havana E - Havana S 138		6.44711068

		Neoga 345/138 kV TR		6.41210753

		Byron-Cherry Valley.0622 345		6.00734568

		Monitored Branch (ctd.)		Total Cost** (millions)

		Tanners Crk-Miami Fort 345		5.14156641				29.65500686

		Oak Grove-Mercer 161		4.08594901

		Loretto-Wilton Center 11212 345		3.79151344

		QuadCities-H471.0404 345		3.43780028

		Havana-Elkhart Jct 138		2.68307892

		HavanaSouth-MasonCityWest 138		2.40654993

		NChampgn-Vermilion 138		2.11812131

		Vermilion-Tilton 138		1.91470725

		Cordova-Nelson 15503 345		1.64816202

		Miami Fort 345/138 9 or 10		1.25436012

		LAS-08VIN		1.17319817

		Monitored Branch		Total Cost** (millions)

		Cherry Valley 345/138 TR81		33.8676402				76.12118666

		Cayuga Starbus TR 9		15.20727091

		Greentown 765/138 T2		7.60786617

		Dumont 765/345 1		4.5197752

		Hegewisch-17714 2 138		2.65210655

		NEW LNDN-KOKOMO		2.64152295

		Bosserman-Olive 138		1.8234418

		Eugene-Cayuga 345		1.81264508

		Babcock-Stillwell 345		1.72760876

		ChicagoAve-Praxair3 138		1.62666599

		Labadie-Graysum 345		1.62020959

		Hennepin-6101 4 138		1.01443346

		Monitored Branch		Total Cost** (millions)

		Dumont-Twin Branch 2 345		2.9113378				5.95140827

		Tompkins-Majestic 345		1.81117971

		Nelson 345/138 TR84		1.22889076

		Monitored Branch		Total Cost** (millions)

		Westwood 345/138 BK1		52.66306206				159.42700402

		Cherry Valley 345/138 TR82		46.9163872

		Shadelnd-Lafaysouth 138		22.50711701

		Gibson-Petersburg 345		9.75683828

		Zion 22-Pleasant Prairie 2221 345		8.60419459

		Braidwood-E Frankfort 2001 345		5.04216265

		DuneAcre-MichiganCity 1 138		4.84984467

		Zion 22-Zion 974 2223 345		4.58410886						191.06788063		15.5		206.56788063

		Dresden 345/138 TR83		4.5032887

		Monitored Branch		Total Cost** (millions)

		Newton 345/138		3.85744365				31.64087661

		Todd Hunter 345/138 17		3.83715971

		Nelson 345/138 TR82		3.72981268

		DUMONT-STILLWEL		3.45943064

		Zion 974-Pleasant Prairie PLPL41 345		3.43743039

		Brokaw-Leroy 138		3.2857615

		Garden Plain-15518 2 138		2.65984101

		Michigan City-Trail Creek 138		2.65855819

		NW Tap-Purdue 138		2.61725515

		Leesburg-Northeast 138		2.09818369

								517.91437169
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é/ Marblehead 161/138 kV Effectiveness Test

___________BaseCase ___|Project Case

PROMOD $ 2.0 million $ 1.2 million
Congestion

Congestion Moved to Downstream Flowgates: None identified
Analysis Results: Upgrade relieves 40% of congestion

TMEP Cost: $ 175k
TMEP Benefit: $ 7.75 * 4 years * 40% = $ 12.4 million

Conclusion: TMEP upgrade recommended

PIM©2018
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é/ Marblehead 161/138 KV Interregional Benefit Split

| __PM MISO

Congestion $0 $15,498,782
M2M Payment $0 $0
Benefit $0 $15,498,782

Benefit Share 0% 100%

WWW.pjm.com

PIM©2018



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

= Y Gibson - Petersburg 345 kV

Flowgate ID(s): 2047, 21530, 22613
Historical Congestion: $ 9.8 Million
Ownership: DEI - IPL tie

Outages Impacting: None ldentified

Planned Upgrades: None Identified

Current Rating: 1195/1195/1195/1195
Upgrade Type: Substation equipment
Upgrade Cost: $4.3 million

Upgraded Rating: 1374/1374/1798/1798 MVA
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é/ Gibson - Petersburg 345 kV Effectiveness Test

___________BaseCase ___|Project Case

PROMOD $ 21.6 million $0
Congestion

Congestion Moved to Downstream Flowgates: None identified
Analysis Results: Upgrade resolves congestion
TMEP Cost: $ 4.3 million

TMEP Benefit: $ 19.5 million
Conclusion: TMEP upgrade recommended

PIM©2018
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é/ Gibson - Petersburg 345 kV Interregional Benefit Split

PV MISO

Congestion $283,099 $9,473,739
M2M Payment $390,994 -$390,994
Benefit $674,093 $9,082,745

Benefit Share 7% 93%
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= Y Summary of Recommended TMEPs

Facility Transmission | TMEP Cost | TMEP Benefit
Owner (Million $) |Benefit Allocation
(Million $) (%PJIM/% MISO)
Marblehead
161/138 kV AMIL 0.175 12.4 0/100
Gibson —

Petersburg 345 kV DEI - IPL 4.3 19.5 7193
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2 Revision History

« V1 -10/08/2018 — Original Version Posted to PJM.com
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