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é/ Notes

A This slide deck provides a summary of significant transmission projects
near the PIM 1 _MISO seam which have been added or modified in 2019
A Itis not a comprehensive review of all planned projects

A Where projects were presented on multiple occasions, efforts were made
to only include the latest information

A For additional information:

A TEAC: http://pjm.com/committees-and-groups/committees/teac.aspx
A Subregional RTEP Committee i Western: http://pjm.com/committees-
and-groups/committees/srrtep-w.aspx
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é/' Links for Various Information related to PJM Planning

A Transmission Expansion Advisory Committee (TEAC)/PJM RTEP Windows
A http://www.pjm.com/committees-and-groups/committees/teac.aspx

A Interregional Planning

A http://www.pjm.com/planning/interregional-planning.aspx
A Queue (future) Generation

A http://pjm.com/planning/generation-interconnection.aspx
A Generation Deactivation

A http://www.pjm.com/planning/generation-deactivation.aspx
A Proposal Windows

A http://www.pim.com/planning/rtep-development/expansion-plan-process/ferc-order-1000/rtep-
proposal-windows.aspx
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System Expansion Drivers for RTEP
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Open Issues
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- % Open Issues

PJM currently has no open issues for which potential solutions have not been

identified

A New reliability issues will be identified in Q2, 2020

A New market efficiency issues will be identified in Q4, 2020 (24 month cycle)

A New operational performance or public policy issues will be identified on an
ad-hoc basis

PIM©2019
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ldentified Issues: Market Efficiency

Issues identified in November 1 window, per 24 month market efficiency cycle
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- % 2018-2019 24-Month Market Efficiency Cycle

A Long term proposal window: Nov 2" 2018 i March 1st 2019

A Mid-cycle update of major assumptions: Jan 2019 i Apr 2019
A Demand forecast, Fuel prices, Generation expansion, Network topology, etc.
A Only updating the most significant changes, not full update

A Analysis of proposed solutions: May 2019 - Oct 2019

A Independent consultant review of cost and ability to build
A Review of analysis with TEAC: Jun 2019 - Nov 2019

A Determination of final projects: Dec 2019
A Final review with TEAC and Board approval
A Projects may be approved earlier if analysis and review complete
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é/ Recommended Congestion Drivers

2018/19 RTEP Market Efficiency Windo{ME Baseu;?ifsse with F = Bace Case with F

Eligible Congestion Drivers (Annual Congestion units
o (Hours Binding)
$million)
Comment Potential Upgrades

Hunterstown to Lincoln 115 kV METEDMETED $ 7.45|$ 10.56 865 101Q Internal Flowgats

Monroe 1&2 to Wayne 345 kV MISOE MISOH $ 4.38|$ 9.51 148 271 M2M

He Hubbell to Sunman Weisburg 138 kMISOCQ MISOd $ 3.19($ 3.20 122 110 M2M

E Frankfort (R) to Goodings (R) 345 \COMEDCOMEDS$ 056($ 1.46 58 145 M2M

Cumberland TR2 to Juniata Bus 1 230 RYGRR PLGRR$ 8.99|$ 13.10 357 316 Internal Flowgats

Marblehead North Bus 1 138/161 | MISOd MISOd $  0.95$  0.60 160 118 M2M A PIMMISO TMEP has bee

proposed for this facility

Bosserman to Trail Creek 138 kV AEP |MISOHS$ 7.04|%$ 9.79 265 340 M2M

[
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Planned Projects: Baseline Market Efficiency
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é/ Bossermaiilrail Creek 138 kV

A PJM selected BT _481, rebuilding Michigan City to
Trail Creek to Bosserman 138 kV lines

A Results presented at Oct 2019 TEAC:
i Highest B/C ratio
i Robustly addresses congestion on identified issue
i Passed reliability no-harm test
i Passed all PROMOD sensitivity scenarios

A Recommended as Interregional Market Efficiency p o

nsmlsslon sV.'.tem

project in both PJM and MISO regional processes "-’;:",":‘;‘f;‘;v

ans Lines >= 345 kV

A Interregional Cost allocation
A PJM89.10% MISO 10.1%

PIM©2019
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é/ Bossermanrail Creek Proposal Final Res

Proposal ID BT_481

Rebuild Michigan City-Trail Creek-

Fofpe b e Bosserman 138 KV (10.7mi)

Project Type Upgrade
BIC Ratio Metric Lower Voltage
In-Service Cost ($MM)* $24.69
Cost Containment No
In-Service Month Jan 2023
% Cong Driver Mitigated 100%
2023 Shifted Cong ($MM) $0.04
PJM Benefit Metric ($MM) 69.16
PJM Base Case B/C Ratio 263
PJM Interregional Cost Allocation %™ 89.1%

* Costs based on PJMO6s I ndependent Cost/ Constructability

** Cost split based on September 20 IPSAC Presentation :
https://www.pjm.com/-/media/committees-groups/stakeholder-meetings/ipsac/20190920/20190920-ipsac-presentation.ashx

PIM©2019
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ldentified Issues: Operational Performance

All identified issues have planned solutions
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2 Dayton Operation Performance

w  Excessivédmount of High Voltage Alarms fddayton
A Approximately 19,000 operational alarms logge@@1 72018 (including 327 alarms at 345kV buses).
A Logged more High Voltage Alarms in 2018 wétlier Minimum Load Hours in comparison to 2017.
A High Voltage Alarm to Minimum Load Hour Ratio Almost Doubled from 2017 to 2018.

A Limited Means to Control High Voltage
A Total loss of ~ 600MVAR of reactive absorption capability in the Dayton Zone
Killen& Stuart Retirements (2018) + Hutchings Retirements (2015)
A After exhausting all typical operating procedurdayton is frequently forcetb switch out equipment to avoid loatgrm damage from
high voltageexposure.This practice of switching out equipment is not a sustainable operating practice and does not effectively solve the

high voltage |ssqes _ _ Alarms by 138k\&ubstation 1/2017-12/2018
A As a result of retirements, there are only Peaking Plants Left in

A b2 SEA&GAY3T Sthtom¥Reattyi§ &c. { +/ Qa %
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Planned Projects: Baseline Operational
Performance
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2 Dayton Operation Performance

A PJIM planners worked closely with Dayton planners to determine what operational and
planning changes area available
i Reviewed EMS snapshots of high voltage conditions to confirm issues
I Examined impact of planned, approved reactive upgrades

A Outcome of the investigation resulted in the proposed addition of three new 100 MVAR 138
KV reactors on the Dayton system with a 12/31/2021 projected in-service date

A Immediate Need exclusion

A Recommended Solution:
I B3108.1: Install 100 MVAR reactor at Miami 138 kV substation ($5M)
I B3108.2: Install 100 MVAR reactor at Sugarcreek 138 kV substation ($5M)
I B3108.3: Install 100 MVAR reactor at Hutchings 138 kV substation ($5M)

PJM TEAC i 3/07/2019 PIM©2019
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ldentified Issues: Reliability

Issues identified in July 1 window
All identified issues have proposed/planned solutions
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M ichigan

Overview of 2024 Results T "! L
Total of 136 flowgates identified ¥ it NN

"N

()

A 102 to be included in the window =~
I 63 in the PIJM MidAtlantic
Region
I 33 in PJM West Region
I 6 in the PINBouth Region

A 34 flowgates excluded
I 9 due to the below 200 kV
exclusion
I 25 due to the substation
equipment exclusion
A 19 require additional review

*® Indentified Subs
& |ndentified Lines
Subs >= 345 kV

~ N orth Carolina
Trans Lines >= 345 kV o . A

forginia

PJM TEAC i 8/8/2019 PIM©2019
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33 Eligible Flowgates

A All on the 230 kV system/ "~

A All 4 Thermal

28 Excluded Flowgates

A 5 Below 200 kV

A 23 Substation Equipmen

12 Flowgates Pending

Review

A 6 Thermal

A 1 Generation
Deliverability

PJM TEAC i 8/8/2019

2019 RTEP Proposal Window West Results
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Legend
® Indentified Subs
@ Indentified Lines
~ Subs >= 345 kV )
- Trans Lines >= 345 kV ;
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2 2019 RTEP Proposal Window 1 i West Results

PJMWest Region
20

Proposal Window Status
Substation =
Voltage Class Below 200kV  Equipment 16
Criteria Test Includec  Exclusion Exclusion TBD
69 12 14 18D
N2-T 12
12
138 29 5 23
10 m Excluded -
GD 3 9 Substation
Equipment
N1-T 8 8
Excluded - Below
N2-T 2 6 6 200 kv
N2VD 10 4 m Included -
N2-VM 19 5
345 4 0
N2-T N2-T N2-VD N2-VM | GD
GD 4
69 138 345
Grand Total 33 5 23 12

PJM TEAC i 8/8/2019 PIM©2019
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Planned Projects: Baseline Reliability
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Problem Statement: N-1-1 thermal

Hyatt - Maliszewski 138 kV line is overloaded for the
following contingency scenarios:

Loss of Hyatt 345/138 kV 1A & 1B transformers
{(ollowed by the loss of Hyatt - Maliszewski #2 138
V.

Loss of Marysville 765/345 kV #2 transformer
followed by Hyatt - Maliszewski #2 138 kV.

Recommended Solution:

B3106: Perform a sag study (~ 6.8 miles) to
increase the Summer Emergency rating.

Current rating: SN 223 MVA / SE 226 MVA
New rating: SN 257 MVA / SE 310 MVA

Estimated Project Cost: $ 0.5M

Required IS Date: 06/01/2020
Projected IS Date: 06/01/2020

PJM TEAC i 7/11/2019
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Problem Statement: N-1-1 thermal

Polaris - Westerville 138 kV line is overloaded for the following
contingency scenarios:

Loss of Vassel - Vassel TR1 Lead 345 kV followed by the loss
of Genoa - Maliszewski #2 138 kV.

Loss of Vassel 765/345 kV transformer followed by the loss of
Genoa - Maliszewski ckt 2 138 kV.

Loss of Genoa - Maliszewski #2 138 kV followed by loss of
Vassel - Vassel TR1 Lead 345 kV.

Loss of Genoa - Maliszewski #2 138 kV followed by loss of
Vassel 765/345 kV transformer.

Recommended Solution:

B3104: Perform a sag study (~ 3.6 miles) to increase the
Summer Emergency rating to 310 MVA.

Current rating: SN 223 MVA / SE 226 MVA
New rating: SN 223 MVA / SE 310 MVA

Estimated Project Cost: $ 0.5M

Required IS Date: 06/01/2020
Projected IS Date: 06/01/2020
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AEP Transmission Zone
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