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Introduction

This document contains individual summaries of the 324 scenarios reported in PJM Interconnection’s Fuel Security Analysis: A PJM Resilience Initiative.! These
scenarios are being published to offer a closer look into the results for stakeholders and other interested parties and to help inform the stakeholder process for

fuel security in PJM.
The scenario summaries can look similar, so they have been labeled numerically for easy reference. Methodology, analysis, explanation of results and
conclusions gleaned from these results can be found in the PJM report Fuel Security Analysis: A PJM Resilience Initiative.?

Reading the Scenario Summaries

PJM applied a common overview template to illustrate the differences in operational impact across scenarios. Each scenario summary includes four
sections summarizing the results: scenario description, system overview, hourly zonal average locational marginal price (LMP) and oil inventory.

- Scenario description: The scenario description in the top right-hand corner describes the input assumptions associated with the scenario.

- System overview: The system overview, presented on the left side, provides hourly data for generation and demand, demand response, reserve
shortage, voltage reduction, load shed and price.

- Generation and demand summarize the hourly load profile and generation for the entirety of PJM.

- Demand response summarizes hourly demand response deployments. Demand response deployment is a pre-emergency action.

- Reserve shortage summarizes hourly reserve shortage data. An operational reserve shortage is triggered when 10-minute Synchronized
Reserves are less than the largest generator in PJM. Depending on system conditions, a reserve shortage will trigger additional emergency
procedures such as voltage reduction warnings and manual load shed warnings.

- Voltage reduction summarizes hourly voltage reduction action data. Voltage reduction action enables load reductions by reducing voltages at
the distribution level. PJM estimates a 1to 2 percent load reduction resulting from a 5 percent load reduction in transmission zones capable of
performing a voltage reduction.

- Load shed summarizes hourly manual load shed action data. Manual load shed action enables zonal or system-wide load shed. This is the last
step of all emergency procedure actions.

- Price summarizes hourly LMP across PJM. Prices are products of the input assumptions and do not represent forecasts of actual prices.

- Hourly zonal average LMP: Hourly zonal average LMP data is in the middle of the right side of the model overview. These prices are shown as an
indicator for price separation. Prices do not represent forecasts of actual prices.

- Qil inventory: Oil inventory statistics are summarized on the bottom right of the model overview. The heat maps indicate, by day, the number of sites
where oil inventories were depleted. This site-specific data refers to on-site fuel inventories for individual generating units or shared by a group of
generating units.

1 https://www.pjm.com/-/media/library/reports-notices/fuel-security/2018-fuel-security-analysis.ashx.

2 Ibid.




System Overview

Scenario: 1

Load: Typical
120,000 Refueling: Moderate
100,000 Disruption: None
80,000 Non-Firm Avail: 62.50%
10.000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5.000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 1.21M
$0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative
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System Overview Scenario: 2

Load: Typical
Refueling: Moderate
Disruption: Single 1 Medium
Non-Firm Avail:  62.50%
10,000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5.000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 1.21M
$0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 3

Load: Typical
Refueling: Moderate
Disruption: Single 1 High
Non-Firm Avail: 62.50%
10,000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5.000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 1.21M
$0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 4

Load: Typical
Refueling: Moderate
Disruption: Single 2 Medium
Non-Firm Avail:  62.50%
10,000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 1.21M
$0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview

Scenario: 5

Load: Typical
120,000 Refueling: Moderate
100,000 Disruption: Single 2 High
80,000 Non-Firm Avail: 62.50%
10.000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 1.23M
$0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview Scenario: 6

Load: Typical
Refueling: Moderate
Disruption: Looped 1 Medium
Non-Firm Avail:  62.50%
10,000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5.000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 1.21M
$0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 7

Load: Typical
Refueling: Moderate
Disruption: Looped 1 High
Non-Firm Avail: 62.50%
10,000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5.000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 1.21M
$0 . ‘ 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview

Scenario: 8

Load: Typical
120,000 Refueling: Moderate
100,000 Disruption: Looped 2 Medium
80,000 Non-Firm Avail:  62.50%
10.000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 1.21M
$0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview Scenario: 9

Load: Typical
Refueling: Moderate
Disruption: Looped 2 High
Non-Firm Avail: 62.50%
10,000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5.000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 1.25M
s . 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview

Scenario: 10

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: None
80,000 Non-Firm Avail: 62.50%
10,000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 0.46M
$0 . 00 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 11

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Single 1 Medium
80,000 Non-Firm Avail:  62.50%
10.000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 0.45M
0. 00 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 12

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Single 1 High
80,000 Non-Firm Avail: 62.50%
10.000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 0.46M
$0 0 0 0 00 00 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 13

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Single 2 Medium
80,000 Non-Firm Avail:  62.50%
10.000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 0.46M
0 . 00 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 14

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Single 2 High
80,000 Non-Firm Avail: 62.50%
10.000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 0.46M
0 . . 0 0 0 00 00 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 15

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Looped 1 Medium
80,000 Non-Firm Avail:  62.50%
10.000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 0.46M
0 . 00 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 16

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Looped 1 High
80,000 Non-Firm Avail: 62.50%
10.000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 0.49M
0. . . 0 0 0 00 00 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 17

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Looped 2 Medium
80,000 Non-Firm Avail:  62.50%
10.000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 0.46M
$0 . 00 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 18

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Looped 2 High
80,000 Non-Firm Avail: 62.50%
10.000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 0.46M
0. 00 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Load:
120,000 oad -
Refueling:
100,000 Disruption:
80,000 Non-Firm Avail:
Retirement:
10,000 . .
Hours: 0.0 Dispatch:
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000

Hours: 0.0
5,000 Average MW: 0.0 a ‘
0

10,000

Scenario: 19

Typical
Moderate
None

0%
Announced
Economic

Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 soff  MS$750
$2,000 Sites Out of Qil Oil Barrels Burned: 1.67M
S0 . - - 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1T 2 3 4 5 6 7 8 9 10 1 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview Scenario: 20

Load: Typical
Refueling: Moderate
Disruption: Single 1 Medium
Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 1.67M
50 . S - 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 21

Load: Typical
Refueling: Moderate
Disruption: Single 1 High
Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 1.67M
$0 . . - S 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 22

Load: Typical
Refueling: Moderate
Disruption: Single 2 Medium
Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 1.67M
$0 . . - S 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 23

Load: Typical
Refueling: Moderate
Disruption: Single 2 High
Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 1.68M
S0 . S S 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 24

Load: Typical
Refueling: Moderate
Disruption: Looped 1 Medium
Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 1.67M
$0 . . - e 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 25

Load: Typical
Refueling: Moderate
Disruption: Looped 1 High
Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 1.69M
$0 . . - S 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 26

Load: Typical
Refueling: Moderate
Disruption: Looped 2 Medium
Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 1.66M
S0 . S S 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview

Scenario: 27

R Load: Typical
) A
120,000 v\ Refueling: Moderate
100,000 Disruption: Looped 2 High
80,000 Non-Firm Avail: 0%
10.000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 1.70M
0 . - S 00 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Load:
Refueling:
Disruption:
Non-Firm Avail:
Retirement:

10,000 Hoursi 0.0 Dispatch:

5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000

Hours: 0.0
Average MW: 0.0

0 r B

Scenario: 28

Typical
Limited
None

0%
Announced
Economic

Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 soff  MS$750
$2,000 Sites Out of Qil Oil Barrels Burned: 0.66M
0 . . - S 0 0 0 0 0 0 0 0 0 0 0 0 1 0
1T 2 3 4 5 6 7 8 9 10 1 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview Scenario: 29

Load: Typical
Refueling: Limited
Disruption: Single 1 Medium
Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 0.67M
$0 . . ) - S 0 0 0 0 0 0 0 0 0 0 1 1 0 1
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 30

Load: Typical
Refueling: Limited
Disruption: Single 1 High
Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 0.69M
S0 . . . - - 00 0 0 0 0 0 0 0 1 1 0 1 1
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 31

Load: Typical
Refueling: Limited
Disruption: Single 2 Medium
Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 0.67M
S0 4 . - S . 0 0 0 0 0 0 0 0 0 0 0 0 1 1
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 32

Load: Typical
Refueling: Limited
Disruption: Single 2 High
Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 0.68M
$0 . . o S 00 0 0 0 0 0 0 0 0 0 0 1 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 33

Load: Typical
Refueling: Limited
Disruption: Looped 1 Medium
Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 0.67M
50 . . . o 00 0 0 0 0 0 0 0 0 0 1 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 34

Load: Typical
Refueling: Limited
Disruption: Looped 1 High
Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 0.66M
$0 . . - S . 00 0 0 0 0 0 0 0 0 0 0 1 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 35

Load: Typical
Refueling: Limited
Disruption: Looped 2 Medium
Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 0.67M
50 . - - o 0 0 0 0 0 0 0 0 0 0 0 0 0 1
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 36

Load: Typical
Refueling: Limited
Disruption: Looped 2 High
Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 0.68M
S0 . - o 00 0 0 0 0 0 0 0 0 0 1 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 37

140,000 Load: Extreme
Refueling: Moderate
120000 AJ'\ Disruption: None
100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 4.59M
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 38

140,000 Load: Extreme
Refueling: Moderate
120000 AJ A/ Disruption: Single 1 Medium
100,000 Non-Firm Avail:  62.50%
10,000 Retirement: Announced
’ Hours: 2.0 Dispatch: Economic
5,000 Average MW: 52.4
0 Hourly Zonal Average LMP [$]
10,000 Hours: 1.0
5000  Average MW: 56.0 ﬁ
0
10,000 Hours: 0.0 , Q;;}
5,000 Average MW: 0.0 ‘ :
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 4.60M
$0 - - A 00 0 0 0 1 1 2 4 7 1518 2 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 39

140,000 Load: Extreme
Refueling: Moderate
120000 Ay Disruption: Single 1 High
100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Announced
’ Hours: 1.0 Dispatch: Economic
5,000 Average MW: 35.3
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 4.54M
S0 . . N e | N 0 0 0 0 0 1 1 2 4 7 1519 2 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 40

140,000 Load: Extreme
Refueling: Moderate
120,000 A Disruption: Single 2 Medium
100,000 Non-Firm Avail:  62.50%
10,000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 4.44M
S0 Y | 0 0 0 0 0 1 1 2 4 6 1619 3 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 41

140,000 Load: Extreme
Refueling: Moderate
120000 A\ Disruption: Single 2 High
100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5.000 Average MW: 0.0 ﬁ
0
10,000 Hours: 0.0 , Q;;}
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 4.53M
0 - DO | 00 0 0 0 1 1 2 4 6 18 19 1 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview

Scenario: 42

140,000 Load: Extreme
\ / Refueling: Moderate
120,000 A Disruption: Looped 1 Medium
100,000 Non-Firm Avail:  62.50%
10,000 Retirement: Announced
’ Hours: 1.0 Dispatch: Economic
5,000 Average MW: 101.3
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5.000 Average MW: 0.0 ﬁ
0
10,000 Hours: 0.0 , Q;;}
5,000 Average MW: 0.0
0 ¥
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 4.45M
$0 - - D A . 00 0 0 0 1 1 2 4 6 16 19 3 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Fuel Security Analysis: A PJM Resilience Initiative

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.
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System Overview Scenario: 43

140,000 Load: Extreme
A \N Refueling: Moderate
120000 A Disruption: Looped 1 High
100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ﬁ
0
10,000 Hours: 0.0 , Q;}
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 s M$750
$2,000 Sites Out of Qil Oil Barrels Burned: 4.57M
S0 - s ad | 00 0 0 0 1 1 2 4 6 17 17 3 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 44

140,000 Load: Extreme
Refueling: Moderate
120,000 A Disruption: Looped 2 Medium
100,000 Non-Firm Avail:  62.50%
10,000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 4.59M
S0 . N b ok | 0 0 0 0 0 1 1 2 4 6 16 18 2 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 45

140,000 Load: Extreme
Refueling: Moderate
120000 A\ Disruption: Looped 2 High
100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5.000 Average MW: 0.0 ﬁ
0
10,000 Hours: 0.0 , C;;}
5,000 Average MW: 0.0 :
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 4.64M
0. - a4 | 00 0 0 0 1 2 2 4 6 15 17 3 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 46

140,000 Load: Extreme
120000 | Rgfuellr_ig: Limited
Disruption: None
100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Announced
’ Hours: 2.0 Dispatch: Economic
5,000 Average MW: 45.8
0 Hourly Zonal Average LMP [$]
10,000 Hours: 1.0
5,000 Average MW: 4.7
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 soff . lsT50
$2,000 Sites Out of Qil Oil Barrels Burned: 3.49M
$0 o . RN AN 32 46 60 64 64 58
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Day of Event *141 Total Sites Day of Event
Legend
== Forecasted == Deployed Demand Reserve ~ Voltage = Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 47

140,000 Load: Extreme
190,000 Refueling: Limited
' Disruption: Single 1 Medium
100,000 Non-Firm Avail:  62.50%
10,000 Retirement: Announced
’ Hours: 1.0 Dispatch: Economic
5,000 Average MW: 45.9
0 Hourly Zonal Average LMP [$]
10,000 Hours: 1.0
5,000 Average MW: 81.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 soff . lsT50
$2,000 Sites Out of Qil Oil Barrels Burned: 3.59M
S0 e s o Ak . DI R ERS2] 46 61 63 66 59
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve ~ Voltage == Load === Price (%)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 48

140,000 Load: Extreme
Refueling: Limited
120,000 . : : :
N Disruption: Single 1 High
100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Announced
’ Hours: 2.0 Dispatch: Economic
5,000 Average MW: 22.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 2.0
5,000 Average MW: 113.0 ﬁ
0
10,000 Hours: 0.0 , C;;/
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 3.46M
$0 e b s d bk | IR 82 46 61 65 65 59
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 49

140,000 Load: Extreme
190,000 Refueling: Limited
RN Disruption: Single 2 Medium
100,000 Non-Firm Avail:  62.50%
10,000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 3.51M
S04 o IO AN 33 46 62 66 64 59
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 50

140,000 Load: Extreme
Refueling: Limited
120,000 . : : :
N Disruption: Single 2 High
100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 3.63M
$0 I A I PA200 47 63 65 64 59
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 51

140,000 Load: Extreme
Refueling: Limited
120,000 A Disruption: Looped 1 Medium
100,000 Non-Firm Avail:  62.50%
10,000 Retirement: Announced
’ Hours: 3.0 Dispatch: Economic
5,000 Average MW: 34 4
0 Hourly Zonal Average LMP [$]
10,000 Hours: 1.0
5,000 Average MW: 1.9
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 3.54M
S0 ROV I 34 48 63 67 68 6
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 52

140,000 Load: Extreme
Refueling: Limited
120,00 : . :
0.000 Disruption: Looped 1 High
100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Announced
’ Hours: 2.0 Dispatch: Economic
5,000 Average MW: 49.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 2.0
5,000 Average MW: 37.8
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 soff  s$750
$2,000 Sites Out of Qil Oil Barrels Burned: 3.48M
I T Y S RPN 33 46 62 65 64 59
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted == Deployed Demand Reserve ~ Voltage = Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 53

140,000 Load: Extreme
Refueling: Limited
120,000 gl Disruption: Looped 2 Medium
100,000 Non-Firm Avail:  62.50%
10,000 Retirement: Announced
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
Sites Out of Qil Oil Barrels Burned: 3.48M
IR 301 44 60 64 62 57
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 54

140,000 Load: Extreme
Refueling: Limited
120,000 . : :
gl A Disruption: Looped 2 High
100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Announced
’ Hours: 2.0 Dispatch: Economic
5,000 Average MW: 101.1
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 3.65M
P T e 44 59 64 62 57
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 55

140,000 Load: Extreme
Refueling: Moderate
120,000 : :
NV Disruption: None
100,000 Non-Firm Avail: 0%
Retirement: Announced
10.000 Hours: 4.0 Dispatch: Economic
5000 Average MW: 407 4
0 . Hourly Zonal Average LMP [$]
10,000 Hours: 4.0
5,000 Average MW: 279.4
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  M$750
$2,000 Sites Out of Qil Oil Barrels Burned: 5.21M
$0 - 00 0 0 1 1 1 2 3 9 2122 4 1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 56

140,000 Load: Extreme
Refueling: Moderate
120000 AJ Disruption: Single 1 Medium
100,000 Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 5.0 Dispatch: Economic
5,000 Average MW: 751.1
0 A Hourly Zonal Average LMP [$]
10,000 Hours: 5.0
5,000 Average MW: 221.7
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 5.21M
0 | 00 0 0 1 1 2 4 4 9 2121 2 1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 57

140,000 Load: Extreme
Refueling: Moderate
120,000 : : : :
NV Disruption: Single 1 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 4.0 Dispatch: Economic
5,000 Average MW: 890.8
0 N Hourly Zonal Average LMP [$]
10,000 Hours: 4.0
5,000 Average MW: 347.6
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
Sites Out of Qil Oil Barrels Burned: 5.26M
N 0 0 0 0 1 1 1 2 3 112021 4 1
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 58

140,000 Load: Extreme
Refueling: Moderate
120000 A\ Disruption: Single 2 Medium
100,000 ¥ Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 4.0 Dispatch: Economic
5,000 Average MW: 798.8
0 N Hourly Zonal Average LMP [$]
10,000 Hours: 4.0
5,000 Average MW: 289.6
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
Sites Out of Qil Oil Barrels Burned: 5.15M
| 0 0 0 0 1 1 2 2 5 10 22 23 3 1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 59

140,000 Load: Extreme
Refueling: Moderate
120000 A\ Disruption: Single 2 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 4.0 Dispatch: Economic
5,000 Average MW: 730.3
0 A Hourly Zonal Average LMP [$]
10,000 Hours: 4.0
5,000 Average MW: 275.6
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2.000 \ Sites Out of Ol Oil Barrels Burned: 5.20M
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 60

140,000 Load: Extreme
Refueling: Moderate
120,000 : : :
NV Disruption: Looped 1 Medium
100,000 Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 6.0 Dispatch: Economic
5,000 Average MW: 1,052.9
0 A Hourly Zonal Average LMP [$]
10,000 Hours: 4.0
5,000 Average MW: 344.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
SO 870
Sites Out of Qil Oil Barrels Burned: 5.22M
A . 00 0 0 1 1 1 2 4 8 22220 3 1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 61

140,000 Load: Extreme
Refueling: Moderate
120000 A/ Disruption: Looped 1 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 4.0 Dispatch: Economic
5,000 Average MW: 973.0
0 A Hourly Zonal Average LMP [$]
10,000 Hours: 4.0
5,000 Average MW: 340.5
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
SO MsT50
Sites Out of Qil Oil Barrels Burned: 5.22M
A 00 0 0 1 1 2 2 4 10 22 2 3 1
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 62

140,000 Load: Extreme
Refueling: Moderate
120,000 . : :
N Disruption: Looped 2 Medium
100,000 Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 5.0 Dispatch: Economic
5,000 Average MW: 612.1
0 A Hourly Zonal Average LMP [$]
10,000 Hours: 5.0
5,000 Average MW: 224.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
s M$750
Sites Out of Qil Oil Barrels Burned: 5.24M
ou Uoe N 0 0 0 0 1 1 2 3 4 10 23 21 4 1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 63

140,000 Load: Extreme
ing: Moder
120000 nf\ Rgfuellr_\g oderate |
v Disruption: Looped 2 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 4.0 Dispatch: Economic
5,000 Average MW: 783.4
0 A Hourly Zonal Average LMP [$]
10,000 Hours: 4.0
5,000 Average MW: 204.2
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof WMIST50

$2,000 Sites Out of Qil Oil Barrels Burned: 5.28M
$0 . 0 0 0 0 1 i3 2 4 Bl
1 2 3 4 5 6 7 8 9 10 M 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 64

140,000 Load: Extreme
Refueling: Limited
120,000 . .
NV Disruption: None
100,000 Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 11.0 Dispatch: Economic
5,000 Average MW: 2,335.2
0 J\ Hourly Zonal Average LMP [$]
10,000 Hours: 10.0
5,000 Average MW: 322.1
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 4.08M
$0 — e e e R (0 2 4 5 6 8 11 14 KNG RNARNCINZGE
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 65

140,000 Load: Extreme
AWAY Refueling: Limited
120000 Ay Disruption: Single 1 Medium
100,000 Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 11.0 Dispatch: Economic
5,000 Average MW: 2,420.2
0 /\ Hourly Zonal Average LMP [$]
10,000 Hours: 9.0
5,000 Average MW: 310.2
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
SO MsT50
Sites Out of Qil Oil Barrels Burned: 4.12M
— IEEC R TIENTd 41 58 72 78 74 65
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 66

140,000 Load: Extreme
3 \“ Refueling: Limited
120,000 A Disruption: Single 1 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 11.0 Dispatch: Economic
5,000 Average MW: 2,231.2
0 A_/\ Hourly Zonal Average LMP [$]
10,000 Hours: 10.0
5000  Average MW: 3317 ﬁ
0
10,000 Hours: 0.0 , C;;}
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
s M$750
Sites Out of Qil Oil Barrels Burned: 4.12M
Y U e EREREEAA NP 2 58 71 78 72 63
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 67

140,000 Load: Extreme
Refueling: Limited
120,000 . : : :
YV Disruption: Single 2 Medium
100,000 Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 10.0 Dispatch: Economic
5,000 Average MW: 2,515.1
0 ﬂ Hourly Zonal Average LMP [$]
10,000 Hours: 10.0
5,000 Average MW: 332.5
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
s M$750
Sites Out of Qil Oil Barrels Burned: 4.09M
-— ENEEEC A TIENTY 42 58 72 77 73 65
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 68

140,000 Load: Extreme
‘ Refueling: Limited
120,000 . : : :
N Disruption: Single 2 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 12.0 Dispatch: Economic
5,000 Average MW: 2,411.2
0 R Hourly Zonal Average LMP [$]
10,000 Hours: 11.0
5,000 Average MW: 313.1 ﬁ
0
10,000 Hours: 0.0 , C;;}
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 4.12M
30 e EREREC TR 42 58 72 76 73 63
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 69

140,000 Load: Extreme
A Refueling: Limited
120,000 \ . : :
A Disruption: Looped 1 Medium
100,000 Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 11.0 Dispatch: Economic
5,000 Average MW: 2,138.1
0 J Hourly Zonal Average LMP [$]
10,000 Hours: 11.0
5,000 Average MW: 273.7
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 4.09M
$0 EE I IETIEY T 44 58 74 78 75 64
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 70

140,000 Load: Extreme
\ Refueling: Limited
120,000 . : :
A Disruption: Looped 1 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 12.0 Dispatch: Economic
5,000 Average MW: 2,717 .4
0 Hourly Zonal Average LMP [$]
10,000 Hours: 10.0
5,000 Average MW: 338.5
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 4.16M
$0 | . ANV 42 59 71 77 72 64
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 71

140,000 Load: Extreme
‘ Refueling: Limited
120,000 . : :
N Disruption: Looped 2 Medium
100,000 Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 12.0 Dispatch: Economic
5,000 Average MW: 2,001.6
0 J Hourly Zonal Average LMP [$]
10,000 Hours: 11.0
5,000 Average MW: 282.8
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 4.13M
$0 \ N A IRV 44 58 73 78 73 64
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 72

140,000 Load: Extreme
| Refueling: Limited
120,000 . : :
TN Disruption: Looped 2 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 11.0 Dispatch: Economic
5,000 Average MW: 1,939.6
0 /\ Hourly Zonal Average LMP [$]
10,000 Hours: 9.0
5,000 Average MW: 276.1
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 4.55M
S0 . . (0 3 6 7 8 12 16 21 EVANIENZEE- NN CNCT
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 73

140,000 Load: Extreme
Refueling: Moderate
120,000 A Disruption: None
100,000 Non-Firm Avail:  62.50%
10,000 Retirement: Announced
’ Hours: 1.0 Dispatch: Max Emergency
5,000 Average MW: 63.8
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 1.06M
o o u.  aidddaas
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 74

140,000 Load: Extreme
AVAWR? AVAVA ‘ Refueling: Moderate
120,000 AJY AW VAV & \ F Disruption: Single 1 Medium
100,000 ‘ Non-Firm Avail:  62.50%
10,000 Retirement: Announced
’ Hours: 4.0 Dispatch: Max Emergency
5,000 Average MW: 88.2
0 Hourly Zonal Average LMP [$]
10,000 Hours: 1.0
5000  Average MW: 33.1 ﬁ
0
10,000 Hours: 0.0 , C;}
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 1.05M
0 - 00 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 75

140,000 Load: Extreme
Refueling: Moderate
120000 AJ'y Disruption: Single 1 High
100,000 Non-Firm Avail:  62.50%
10,000 Retirement: Announced
’ Hours: 0.0 Dispatch: Max Emergency
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 1.07M
$0 00 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 76

140,000 Load: Extreme
Refueling: Moderate
120000 Ay Disruption: Single 2 Medium
100,000 Non-Firm Avail:  62.50%
10,000 Retirement: Announced
’ Hours: 4.0 Dispatch: Max Emergency
5,000 Average MW: 73.4
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
Sites Out of Qil Oil Barrels Burned: 1.07M
0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 77

140,000 Load: Extreme
Refueling: Moderate
120,000 Disruption: Single 2 High
100,000 Non-Firm Avail:  62.50%
10,000 Retirement: Announced
’ Hours: 1.0 Dispatch: Max Emergency
5,000 Average MW: 67.7
0 Hourly Zonal Average LMP [$]
10,000 Hours: 1.0
5,000 Average MW: 26.7
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 soff . lsT50
$2,000 Sites Out of Qil Oil Barrels Burned: 1.10M
S0 o 00 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted == Deployed Demand Reserve ~ Voltage = Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)

=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 78

140,000 Load: Extreme
120,000 Refueling: Moderate
’ Disruption: Looped 1 Medium
100,000 Non-Firm Avail:  62.50%
10,000 Retirement: Announced
’ Hours: 1.0 Dispatch: Max Emergency
5,000 Average MW: 10.5
0 Hourly Zonal Average LMP [$]
10,000 Hours: 1.0
5,000 Average MW: 21.2
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 soff . lsT50
$2,000 Sites Out of Qil Oil Barrels Burned: 1.09M
$0 - - 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve ~ Voltage == Load === Price (%)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 79

140,000 Load: Extreme
A\ | W ‘ AA Refueling: Moderate
120000 Ay v/ AWAAV ‘ \ P Disruption: Looped 1 High
100,000 ' Non-Firm Avail:  62.50%
10,000 Retirement: Announced
’ Hours: 4.0 Dispatch: Max Emergency
5,000 Average MW: 24.2
0 Hourly Zonal Average LMP [$]
10,000 Hours: 1.0
5000  Average MW:13.1 ﬁ
0
10,000 Hours: 0.0 , Q
5,000 Average MW: 0.0
0 &
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
Sites Out of Qil Oil Barrels Burned: 1.09M
00 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 80

140,000 Load: Extreme
Refueling: Moderate
120,000 g Disruption: Looped 2 Medium
100,000 Non-Firm Avail:  62.50%
10,000 Retirement: Announced
’ Hours: 0.0 Dispatch: Max Emergency
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
Sites Out of Qil Oil Barrels Burned: 1.06M
0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 81

140,000 Load: Extreme
Refueling: Moderate
120000 Ay Disruption: Looped 2 High
100,000 Non-Firm Avail:  62.50%
10,000 Retirement: Announced
’ Hours: 1.0 Dispatch: Max Emergency
5,000 Average MW: 104.2
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5.000 Average MW: 0.0 ﬁ
0
10,000 Hours: 0.0 , Q
5,000 Average MW: 0.0
0 &
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 1.10M
90 N 0 0 0 00 00 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 82

140,000 Load: Extreme
120000 AP Refueling: Limited
o Disruption: None
100,000 Non-Firm Avail:  62.50%
10,000 Retirement: Announced
’ Hours: 9.0 Dispatch: Max Emergency
5,000 Average MW: 166.7
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  M$750
$2,000 Sites Out of Qil Oil Barrels Burned: 0.48M
S0 L - 0 0 0 0 0 0 0 0 0 0 2 3 3 3
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 83

140,000 Load: Extreme
190000 Sl Refueling: Limited
TR N Disruption: Single 1 Medium
100,000 Non-Firm Avail:  62.50%
10,000 Retirement: Announced
’ Hours: 7.0 Dispatch: Max Emergency
5,000 Average MW: 169.6
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 0.47M
I 00 0 0 0 0 0 0 0 0 2 4 4 4
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 84

140,000 Load: Extreme
190,000 Refueling: Limited
TN Disruption: Single 1 High
100,000 Non-Firm Avail:  62.50%
10,000 Retirement: Announced
’ Hours: 8.0 Dispatch: Max Emergency
5,000 Average MW: 163.6
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ﬁ
0
10,000 Hours: 0.0 , C;}
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 0.48M
$0 R 0 0 0 0 0 0 0 0 0 0 3 4 4 4
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 85

140,000 Load: Extreme
190,000 Refueling: Limited
T Disruption: Single 2 Medium
100,000 Non-Firm Avail:  62.50%
10,000 Retirement: Announced
’ Hours: 7.0 Dispatch: Max Emergency
5,000 Average MW: 115.6
0 R Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
Sites Out of Qil Oil Barrels Burned: 0.46M
00 0 0 0 0 0 0 0 0 2 4 4 4
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 86

140,000 Load: Extreme
190,000 Refueling: Limited
A Disruption: Single 2 High
100,000 Non-Firm Avail:  62.50%
10,000 Retirement: Announced
’ Hours: 7.0 Dispatch: Max Emergency
5,000 Average MW: 260.3
0 ~ Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 0.48M
S0 . R 00 0 0 0 0 0 0 0 0 2 4 4 4
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 87

140,000 Load: Extreme
Refueling: Limited
120000 Disruption: Looped 1 Medium
100,000 Non-Firm Avail:  62.50%
10,000 Retirement: Announced
’ Hours: 6.0 Dispatch: Max Emergency
5,000 Average MW: 201.9
0 A Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  WM$750

$2,000 ' ' Sites Out of Qil Oil Barrels Burned: 0.48M
6 7 8 9 10 11 12 13 14

12 3 4 5 12 3 4 5 6 7 8 9 10 11 12 13 14

Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 88

140,000 Load: Extreme
A Refueling: Limited
120000 A Disruption: Looped 1 High
100,000 Non-Firm Avail:  62.50%
10,000 Retirement: Announced
’ Hours: 6.0 Dispatch: Max Emergency
5,000 Average MW: 278.4
0 R Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 0.49M
$0 e L 00 0 00 0 0 0 0 0 2 4 4 4
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 89

140,000 Load: Extreme
190,000 Refueling: Limited
ot Disruption: Looped 2 Medium
100,000 Non-Firm Avail:  62.50%
10,000 Retirement: Announced
’ Hours: 8.0 Dispatch: Max Emergency
5,000 Average MW: 196.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ﬁ
0
10,000 Hours: 0.0 , Q
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 0.49M
$0 - Yo o 0 0 0 0 0 0 0 0 0 0 3 4 4 4
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 90

140,000 Load: Extreme
190,000 Refueling: Limited
o Disruption: Looped 2 High
100,000 Non-Firm Avail:  62.50%
10,000 Retirement: Announced
’ Hours: 10.0 Dispatch: Max Emergency
5,000 Average MW: 117.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 1.0
5,000 Average MW: 12.4
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
$2,000 Sites Out of Qil Oil Barrels Burned: 0.47M
S0 - 0 0 0 0 0 0 0 0 0 0 2 3 3 3
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 91

140,000 Load: Extreme
120000 A Rgfuellr_\g: Moderate
Disruption: None
100,000 Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 13.0 Dispatch: Max Emergency
5,000 Average MW: 510.0
0 . . Hourly Zonal Average LMP [$]
10,000 Hours: 3.0
5,000 Average MW: 92.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 s M$750
Sites Out of Qil Oil Barrels Burned: 1.90M
0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 92

140,000 Load: Extreme
Refueling: Moderate
120,000 : : : :
A Disruption: Single 1 Medium
100,000 Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 13.0 Dispatch: Max Emergency
5,000 Average MW: 507.2
0 . o Hourly Zonal Average LMP [$]
10,000 Hours: 3.0
5,000 Average MW: 82.2 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
Sites Out of Qil Oil Barrels Burned: 1.91M
0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 93

140,000 Load: Extreme
Refueling: Moderate
12000 A Disruption: Single 1 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Announced
' Hours: 14.0 Dispatch: Max Emergency

5000 Average MW: 528.9
Hourly Zonal Average LMP [$]

0 A A_A
10,000 Hours: 3.0
5.000 Average MW: 93.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
SO MsT50
Sites Out of Qil Oil Barrels Burned: 1.95M
0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 N 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 94

140,000 Load: Extreme
Refueling: Moderate
120,000 : : : :
N Disruption: Single 2 Medium
100,000 Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 12.0 Dispatch: Max Emergency
5,000 Average MW: 615.5
0 . o Hourly Zonal Average LMP [$]
10,000 Hours: 4.0
5,000 Average MW: 102.7 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
sof  WMs750
Sites Out of Qil Oil Barrels Burned: 1.91M
0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 95

140,000 Load: Extreme
Refueling: Moderate
12000 A Disruption: Single 2 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Announced
' Hours: 13.0 Dispatch: Max Emergency

5000 Average MW: 665.1
Hourly Zonal Average LMP [$]

0 A |
10,000 Hours: 4.0
5.000 Average MW: 50.2 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
SO MsT50
Sites Out of Qil Oil Barrels Burned: 2.01M
0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 N 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 96

140,000 Load: Extreme
A AN Refueling: Moderate
120000 Af\ /M : : :
A Disruption: Looped 1 Medium
100,000 Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 13.0 Dispatch: Max Emergency
5,000 Average MW: 539.3
0 . S Hourly Zonal Average LMP [$]
10,000 Hours: 4.0
5.000 Average MW: 59.2 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
Sites Out of Qil Oil Barrels Burned: 1.92M
0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 97

140,000 Load: Extreme
Refueling: Moderate
120,000 : : :
A Disruption: Looped 1 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 12.0 Dispatch: Max Emergency
5,000 Average MW: 636.6
0 . A Hourly Zonal Average LMP [$]
10,000 Hours: 4.0
5,000 Average MW: 69.1 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
Sites Out of Qil Oil Barrels Burned: 1.98M
0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 98

140,000 Load: Extreme
Refueling: Moderate
120000 A Disruption: Looped 2 Medium
100,000 Non-Firm Avail: 0%
10,000 Retirement: Announced
' Hours: 13.0 Dispatch: Max Emergency

5000 Average MW: 414.9
Hourly Zonal Average LMP [$]

0 A N_A
10,000 Hours: 3.0
5.000 Average MW: 50.1 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 SOl MST50
Sites Out of Qil Oil Barrels Burned: 1.90M
0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 99

140,000 Load: Extreme
Refueling: Moderate
120,000 : : :
V'Y Disruption: Looped 2 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 14.0 Dispatch: Max Emergency
5,000 Average MW: 619.1
0 A A Hourly Zonal Average LMP [$]
10,000 Hours: 5.0
5,000 Average MW: 95.7 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
sof  WMs750
Sites Out of Qil Oil Barrels Burned: 2.02M
0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 100

140,000 Load: Extreme
Refueling: Limited
12 : :
0000 Ay Disruption: None
100,000 Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 16.0 Dispatch: Max Emergency
5,000 Average MW: 985.2
0 A AN Hourly Zonal Average LMP [$]
10,000 Hours: 5.0
5,000 Average MW: 75.7 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
SO MsT50
Sites Out of Qil Oil Barrels Burned: 1.19M
00 0 0 0 0 0 1 4 8 9 12 11 11
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 101

140,000 Load: Extreme
Refueling: Limited
120000 A Disruption: Single 1 Medium
100,000 Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 17.0 Dispatch: Max Emergency
5,000 Average MW: 969.8
0 A Y Hourly Zonal Average LMP [$]
10,000 Hours: 7.0
5,000 Average MW: 52.7 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
sof  WMs750
Sites Out of Qil Oil Barrels Burned: 1.20M
00 0 0 0 0 0 1 5 10 12 12 11 11
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 102

140,000 Load: Extreme
Refueling: Limited
12 . . : :
0000 A Disruption: Single 1 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 18.0 Dispatch: Max Emergency
5,000 Average MW: 983.2
0 A v Hourly Zonal Average LMP [$]
10,000 Hours: 6.0
5.000 Average MW: 48.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
SO Ms$T50
Sites Out of Qil Oil Barrels Burned: 1.25M
00 0 0 0 0 0 1 5 9 9 11 10 10
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 103

140,000 Load: Extreme
Refueling: Limited
120000 Disruption: Single 2 Medium
100,000 Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 16.0 Dispatch: Max Emergency
5,000 Average MW: 1,072.0
0 A AN Hourly Zonal Average LMP [$]
10,000 Hours: 7.0
5,000 Average MW: 67.8 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
sof  WMs750
Sites Out of Qil Oil Barrels Burned: 1.21M
0 0 0 0 0 0 0 1 3 8 8 10 9 9
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 104

140,000 Load: Extreme
Refueling: Limited
12 . . : :
0000 A Disruption: Single 2 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 17.0 Dispatch: Max Emergency
5,000 Average MW: 988.0
0 A AN Hourly Zonal Average LMP [$]
10,000 Hours: 6.0
5.000 Average MW: 40.9 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
SO Ms$T50
Sites Out of Qil Oil Barrels Burned: 1.30M
0 0 0 0 0 0 0 1 5 8 8 12 10 10
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 105

140,000 Load: Extreme
Refueling: Limited
120000 p Disruption: Looped 1 Medium
100,000 Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 19.0 Dispatch: Max Emergency
5,000 Average MW: 848.6
0 A AN Hourly Zonal Average LMP [$]
10,000 Hours: 6.0
5.000 Average MW: 58.3 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
SO MsT50
Sites Out of Qil Oil Barrels Burned: 1.19M
00 0 0 0 0 0 1 4 10 10 11 10 10
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 106

140,000 Load: Extreme
Refueling: Limited
12 . . :
000 A Disruption: Looped 1 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 19.0 Dispatch: Max Emergency
5,000 Average MW: 1,022.7
0 A AN A Hourly Zonal Average LMP [$]
10,000 Hours: 6.0
5,000 Average MW: 63.3 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
sof  WM$750
Sites Out of Qil Oil Barrels Burned: 1.28M
0 0 0 0 0 0 0 3 5 10 13 15 13 13
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 107

140,000 Load: Extreme
Refueling: Limited
120000 A Disruption: Looped 2 Medium
100,000 Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 18.0 Dispatch: Max Emergency
5,000 Average MW: 893.2
0 A AN Hourly Zonal Average LMP [$]
10,000 Hours: 7.0
5.000 Average MW: 58.1 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
soff  MS$750
Sites Out of Qil Oil Barrels Burned: 1.22M
00 0 0 0 0 0 1 6 10 10 12 11 11
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 108

140,000 Load: Extreme
A AN Refueling: Limited
120,000 "\ : : :
A Disruption: Looped 2 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Announced
’ Hours: 17.0 Dispatch: Max Emergency
5,000 Average MW: 1,108.1
0 A v Hourly Zonal Average LMP [$]
10,000 Hours: 7.0
5,000 Average MW: 31.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
SO MsT50
Sites Out of Qil Oil Barrels Burned: 1.32M
00 0 0 0 0 0 3 6 9 13 16 14 14
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview

Scenario: 109

Load: Typical
120,000 Refueling: Moderate
100,000 Disruption: None
80,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  Ms$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.57M
0 L 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 110

Load: Typical
120,000 Refueling: Moderate
100,000 Disruption: Single 1 Medium
80,000 Non-Firm Avail: 62.50%
10.000 Retirement: Escalated 1 (32 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.58M
0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 111

Load: Typical
120,000 Refueling: Moderate
100,000 Disruption: Single 1 High
80,000 Non-Firm Avail: 62.50%
10.000 Retirement: Escalated 1 (32 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0 %
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.60M
0. . L - 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 112

Load: Typical
120,000 Refueling: Moderate
100,000 Disruption: Single 2 Medium
80,000 Non-Firm Avail: 62.50%
10.000 Retirement: Escalated 1 (32 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.57M
$0 N N N 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 113

Load: Typical
120,000 Refueling: Moderate
100,000 Disruption: Single 2 High
80,000 Non-Firm Avail: 62.50%
10.000 Retirement: Escalated 1 (32 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.61M
0 . . N o 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 114

Load: Typical
120,000 Refueling: Moderate
100,000 Disruption: Looped 1 Medium
80,000 Non-Firm Avail: 62.50%
10.000 Retirement: Escalated 1 (32 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.56M
0. . o - i 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 115

Load: Typical
120,000 Refueling: Moderate
100,000 Disruption: Looped 1 High
80,000 Non-Firm Avail: 62.50%
10.000 Retirement: Escalated 1 (32 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0 %
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.62M
0 . o 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 116

Load: Typical
120,000 Refueling: Moderate
100,000 Disruption: Looped 2 Medium
80,000 Non-Firm Avail: 62.50%
10.000 Retirement: Escalated 1 (32 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.59M
$0 N | N 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 117

Load: Typical
120,000 Refueling: Moderate
100,000 Disruption: Looped 2 High
80,000 Non-Firm Avail: 62.50%
10.000 Retirement: Escalated 1 (32 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0 %
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.66M
0 . N . . L 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 118

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: None
80,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  Ms$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 0.67M
0 . o ) . N . 1 1 1 2 2 3 6 12 13 13 13 12 13 13
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 119

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Single 1 Medium
80,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 0.67M
0. . N | L o 1 1 1 2 2 3 6 12 13 13 13 12 13 13
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 120

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Single 1 High
80,000 Non-Firm Avail: 62.50%
10.000 Retirement: Escalated 1 (32 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 0.68M
0. L | 1 1 1 2 2 3 6 12 13 13 13 12 13 13
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 121

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Single 2 Medium
80,000 Non-Firm Avail: 62.50%
10.000 Retirement: Escalated 1 (32 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 0.67M
0 .. . 1 1 1 2 2 3 6 12 13 13 13 12 13 13
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 122

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Single 2 High
80,000 Non-Firm Avail: 62.50%
10.000 Retirement: Escalated 1 (32 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 0.69M
0. X A . o 1 1 1 2 2 3 6 12 13 13 13 12 13 13
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 123

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Looped 1 Medium
80,000 Non-Firm Avail: 62.50%
10.000 Retirement: Escalated 1 (32 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5 000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 0.68M
0 . L . A 1 1 1 2 2 3 6 13 13 13 13 12 13 13
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 124

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Looped 1 High
80,000 Non-Firm Avail: 62.50%
10.000 Retirement: Escalated 1 (32 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 0.71M
0L N ) . 1 1 1 2 2 3 7 13 13 13 13 12 13 13
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 125

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Looped 2 Medium
80,000 Non-Firm Avail: 62.50%
10.000 Retirement: Escalated 1 (32 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 0.67M
0 |4 - 1 1 1 2 2 3 6 13 13 13 13 12 13 13
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 126

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Looped 2 High
80,000 Non-Firm Avail: 62.50%
10.000 Retirement: Escalated 1 (32 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5 000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5000 Average MW: 0.0
0
$4,000 sof  M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 0.69M
0| Ll N . N | 1 1 1 2 2 3 6 13 13 13 13 12 13 13
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 127

Load: Typical
120,000 Refueling: Moderate
100,000 Disruption: None
80,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 o M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 2.12M
$0 e o o - B 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 128

Load: Typical
120,000 Refueling: Moderate
100,000 Disruption: Single 1 Medium
80,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 2.18M
0L o - R 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 129

Load: Typical
120,000 Refueling: Moderate
100,000 Disruption: Single 1 High
80,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 2.23M
I L S 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 130

Load: Typical
120,000 Refueling: Moderate
100,000 Disruption: Single 2 Medium
80,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 2.16M
0 L .. o S 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 131

Load: Typical
120,000 Refueling: Moderate
100,000 Disruption: Single 2 High
80,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 2.19M
0 L o - B 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 132

Load: Typical
120,000 Refueling: Moderate
100,000 Disruption: Looped 1 Medium
80,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 2.18M
0 S 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 133

Load: Typical
120,000 Refueling: Moderate
100,000 Disruption: Looped 1 High
80,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 2.25M
0L o - - 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 134

Load: Typical
120,000 Refueling: Moderate
100,000 Disruption: Looped 2 Medium
80,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 2.21M
0. L . o . - 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 135

Load: Typical
120,000 Refueling: Moderate
100,000 Disruption: Looped 2 High
80,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 2.34M
0 . o - N 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview Scenario: 136

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: None
80,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  Ms$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 0.95M
50 . | 1 1 1 2 2 3 7 14 14 14 14 14 14 14
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview

Scenario: 137

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Single 1 Medium
80,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.00M
$0 - ‘ o o o 1 1 2 4 4 5 8 15 15 15 16 16 16 16
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 138

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Single 1 High
80,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 1.0 Dispatch: Economic
5,000 Average MW: 282 .4
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.06M
ol o S 1 1 3 4 4 5 8 15 16 16 16 16 16 16
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 139

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Single 2 Medium
80,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 0.96M
0 . . ) L - - 1 1 1 3 3 4 8 15 15 15 15 16 16 16
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview Scenario: 140

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Single 2 High
80,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘ '
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.01M
$0 1 1 1 4 4 5 8 15 15 15 16 16 16 16
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview

Scenario: 141

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Looped 1 Medium
80,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.00M
0 e I - R 1 1 1 4 4 5 8 15 15 16 16 16 16 16
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview Scenario: 142

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Looped 1 High
80,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘ '
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.08M
0. L .. L - - 1 1 2 4 4 5 9 16 16 16 16 16 16 16
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview

Scenario: 143

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Looped 2 Medium
80,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.04M
0 . . o, - B 1 1 1 4 4 5 8 15 15 15 16 16 16 16
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview Scenario: 144

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Looped 2 High
80,000 Non-Firm Avail: 0%
10.000 Retirement: Escalated 1 (32 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘ '
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.22M
$0 . L , 1 3 4 5 4 5 8 15 16 16 16 16 16 16
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 145

140,000 Load: Extreme
190,000/ Refueling: Moderate
A Disruption: None

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 11.0 Dispatch: Economic
5,000 Average MW: 1,068.8
0 f X Hourly Zonal Average LMP [$]
10,000 Hours: 4.0
5.000 Average MW: 465.5 a ‘
0

10,000 Hours: 0.0 - Q
5,000 Average MW: 0.0
0 )
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 o M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 5.86M
$0 4w o b e b
1 2 3 4 5 6 7 8 9 10 M1 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 146

140,000 Load: Extreme
Refueling: Moderate
Disruption: Single 1 Medium

120,000 A

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 11.0 Dispatch: Economic
5,000 Average MW: 1,007 .4
0 A A Hourly Zonal Average LMP [$]
10,000 Hours: 4.0
5.000 Average MW: 517.5 a ‘ '
0

10,000 Hours: 0.0 z
5,000 Average MW: 0.0 :'.
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000

$2,000 Sites Out of Qil Oil Barrels Burned: 5.91M
$0 | , ,”A o 01 0 0 1 2 2 3 7 11 18 22 10 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14

12 3 4 5 6 7 8 9 10 11 12 13 14

Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 147
140,000 Load: Extreme
Refueling: Moderate
Disruption: Single 1 High

120,000 A

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 10.0 Dispatch: Economic
5,000 Average MW: 1,455.3
0 /\ ) Hourly Zonal Average LMP [$]
10,000 Hours: 4.0
5.000 Average MW: 468.0 a ‘ '
0

10,000 Hours: 0.0 ,
5,000 Average MW: 0.0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 6.05M
$0 0O 1.0 0 1 2 2 4 8 12 18 22 11 0
1 2 g 4 5 6 7 8 9 0 11 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 148
140,000 Load: Extreme
Refueling: Moderate
Disruption: Single 2 Medium

120,000

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 14.0 Dispatch: Economic
5,000 Average MW: 980.7
0 /\ \ Hourly Zonal Average LMP [$]
10,000 Hours: 5.0
5.000 Average MW: 392.6 a ‘ '
0

10,000 Hours: 0.0 ,
5,000 Average MW: 0.0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 5.93M
S04 L_LAA“ N 0 0 0 0 1 2 2 3 8 1118 2 9 0
1 2 3 4 5 6 7 8 9 10 M1 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 149
140,000 Load: Extreme
Refueling: Moderate
Disruption: Single 2 High

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 13.0 Dispatch: Economic
5,000 Average MW: 817.9
0 A A Hourly Zonal Average LMP [$]
10,000 Hours: 4.0
5.000 Average MW: 444.9 a ‘ '
0

10,000 Hours: 0.0 ,
5,000 Average MW: 0.0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 6.01M
$0 4 b o o U WU - 0 1 0 1 1 1 2 3 7 9 19 21 9 0
1 2 g 4 5 6 7 8 9 0 11 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 150

140,000 Load: Extreme
120,000 Refueling: Moderate
NV Disruption: Looped 1 Medium

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 11.0 Dispatch: Economic
5,000 Average MW: 960.1
0 A R Hourly Zonal Average LMP [$]
10,000 Hours: 4.0
5.000 Average MW: 414.0 a ‘ '
0

10,000 Hours: 0.0 ,
5,000 Average MW: 0.0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 5.87M
$0 O 1.1 0 2 2 2 3 8 11 19 21 10 0
1 2 g 4 5 6 7 8 9 0 11 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 151
Load: Extreme
Refueling: Moderate
Disruption: Looped 1 High

140,000

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 18.0 Dispatch: Economic
5,000 Average MW: 1,049.8
0 A il ) Hourly Zonal Average LMP [$]
10,000 Hours: 4.0
5,000 Average MW: 432.6
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 6.44M
$0 L 0 1 1 1 3 1 2 5 8 12 18 21 11 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 152

140,000 Load: Extreme
190,000 Refueling: Moderate |
' A Disruption: Looped 2 Medium
100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalatgd 1(32 GW)
’ Hours: 15.0 Dispatch: Economic
5,000 Average MW: 1,173.9
0 /\ ) Hourly Zonal Average LMP [$]
10,000 Hours: 5.0
5.000 Average MW: 356.1 a ‘ '
0 %

10,000 Hours: 0.0 ,
5,000 Average MW: 0.0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 5.83M
$0 L. 0 2 1 1 3 2 3 4 8 12 18 22 10 0
1 2 g 4 5 6 7 8 9 0 11 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview

Scenario: 153

140,000 Load: Extreme
120000 Rgfuelir_\g: Moderate _
' Disruption: Looped 2 High
100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalatgd 1(32 GW)
’ Hours: 26.0 Dispatch: Economic
5,000 Average MW: 727.3
0 ~ /\ \ Hourly Zonal Average LMP [$]
10,000 Hours: 5.0
5,000 Average MW: 361.1 a ‘
; %
10,000 Hours: 3.0 z
5,000 Average MW: 519.8 :'.
0 L . /
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  Ms$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 6.31M
$0 o 4 b - L 0 2 2 1 3 3 4 4 8 12 18 21 11 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview Scenario: 154

140,000
120,000 A

Load: Extreme
Refueling: Limited
Disruption: None

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 22.0 Dispatch: Economic
5,000 Average MW: 1,175.3
0 A ) /\ I\ Hourly Zonal Average LMP [$]
10,000 Hours: 7.0
5,000 Average MW: 234.6
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  Ms$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 4.76M
$0 . 51 62 79 86 86 76
2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 155
140,000 Load: Extreme
Refueling: Limited
Disruption: Single 1 Medium

120,000 A

100,000 ¥ Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 17.0 Dispatch: Economic
5,000 Average MW: 1,517.0
0 ) /\ A Hourly Zonal Average LMP [$]
10,000 Hours: 5.0
5.000 Average MW: 347.3 a ‘ '
0

10,000 Hours: 0.0 ,
5,000 Average MW: 0.0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 4.86M
$0_ . 4 : . — AN EINENEN 38 52 60 77 (84 85 75
1 2 3 4 5 6 7 8 9 10 M1 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview

Scenario: 156

140,000 Load: Extreme
190,000 Refueling: Limited
' . Disruption: Single 1 High
100,000 ¥ Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 26.0 Dispatch: Economic
5,000 Average MW: 1,200.8
0 . o o Hourly Zonal Average LMP [$]
10,000 Hours: 5.0
5,000 Average MW: 315.9 ‘
0 %
10,000 Hours: 3.0 ,
5,000 Average MW: 263.2
0 N .y /
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 4.92M
$0 — 49 60 78 85 85 75
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 157

140,000 Load: Extreme
190,000 Refueling: Limited
' : Disruption: Single 2 Medium
100,000 ¥ Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 28.0 Dispatch: Economic
5,000 Average MW: 969.1
0 ) /\ N Hourly Zonal Average LMP [$]
10,000 Hours: 6.0
5.000 Average MW: 320.7 ‘
0
10,000 Hours: 1.0 ,
5,000 Average MW: 138.2
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 4.84M
$0 52 60 79 85 86 76
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview Scenario: 158
140,000 Load: Extreme
Refueling: Limited
Disruption: Single 2 High

120,000 A

100,000 ¥ Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 18.0 Dispatch: Economic
5,000 Average MW: 1,500.0
0 ) /\ A Hourly Zonal Average LMP [$]
10,000 Hours: 5.0
5.000 Average MW: 308.2 a ‘ '
0

10,000 Hours: 1.0 ,
5,000 Average MW: 145 .4
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 4.95M
)V IO e N [ 14 5 10 12 13 25 [REMEVRGIENIRN: N A E
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage == Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 159

140,000 Load: Extreme
150,000 Refueling: Limited
el A Disruption: Looped 1 Medium

100,000 v Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 19.0 Dispatch: Economic
5,000 Average MW: 1,254.1
0 A ) /\ I\ Hourly Zonal Average LMP [$]
10,000 Hours: 5.0
5.000 Average MW: 286.2 a ‘ '
0

10,000 Hours: 0.0 ,
5,000 Average MW: 0.0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 4.89M
$0 53 63 80 86 87 77
1 2 3 4 5 6 7 8 9 10 M1 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview

Scenario: 160

140,000 Load: Extreme
190,000 I8 Rgfuelir]g: Limited _
' Disruption: Looped 1 High
100,000 ¥ Non-Firm Avail: 62.50%
10,000 Retirement: Escalatgd 1(32 GW)
’ Hours: 35.0 Dispatch: Economic
5,000 Average MW: 1,270.2
0 I /\_A_/\ ) Hourly Zonal Average LMP [$]
10,000 Hours: 6.0
5,000 Average MW: 286.7 a ‘
; B
10,000 Hours: 4.0 z
5,000 Average MW: 337.3 :'.
0 L N Ny /
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  W$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 5.34M
$0 .h v “‘ WRINPRNENET27) 42 55 59 67 85 87 85 75
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview Scenario: 161

140,000 Load: Extreme
Refueling: Limited
Disruption: Looped 2 Medium

120,000 £

100,000 ¥ Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 25.0 Dispatch: Economic
5,000 Average MW: 1,031.4
0 A /\ I\ Hourly Zonal Average LMP [$]
10,000 Hours: 7.0
5.000 Average MW: 261.8 a ‘ '
0

10,000 Hours: 0.0 ,
5,000 Average MW: 0.0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 4.94M
$0 Ll AT VIRTAIN 38° 51 62 78 (8611851 75
1 2 3 4 5 6 7 8 9 10 M1 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 162
140,000 Load: Extreme
Refueling: Limited
Disruption: Looped 2 High

100,000 v Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 41.0 Dispatch: Economic

5,000 Average MW: 1,134.6
0 . A Hourly Zonal Average LMP [$]

10,000 Hours: 6.0

5.000 Average MW: 228.5 a ‘ '
0

10,000 Hours: 10.0 '
5,000 Average MW: 709.4
0 N n ’ */
10,000 Hours: 3.0
5,000 Average MW: 563.5
0 A
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 5.25M
$0 . 54 61 68 87 88 87 76
1 2 3 4 5 6 7 8 9 10 M1 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 163

140,000 Load: Extreme
190,000 Refueling: Moderate
' Disruption: None
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 69.0 Dispatch: Economic
5,000 Average MW: 2,657.2
0 A , Hourly Zonal Average LMP [$]
10,000 Hours: 36.0
5.000 Average MW: 502.8 ﬁ
0
10,000 Hours: 23.0 ' C;:'}
5,000 Average MW: 854.6
0 AN AN N §
10,000 Hours: 9.0
5,000 Average MW: 2,274.3
0 /\ N
$4,000 sof  W$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 7.29M
$0 00 0 1 1 2 3 6 11 18 14 1
2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 164

140,000 Load: Extreme
120.000 Refueling: Moderate
' Disruption: Single 1 Medium
100,000 Non-Firm Avail: 0%
Retirement: Escalated 1 (32 GW)
10,000 Hours: 71.0 . :
ours: 1. Dispatch: Economic
5000 Average MW: 2,621.8
0 A \ Hourly Zonal Average LMP [$]
10,000 Hours: 38.0
5,000 Average MW: 488.4
0
10,000 Hours: 25.0
5,000 Average MW: 795.9
0 A A A n ]\ N\
10,000 Hours: 10.0

5,000 Average MW: 2,338.8

0 /\ N\

$4,000 sof  $2,000
$2.000 | Sites Out of Qil Oil Barrels Burned: 7.44M
$0 AANRNR ‘ PR o 0 0 1 2 2 3 7 11 18 12 1
1 2 g 4 5 6 7 8 9 10 M1 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 165

140,000 Load: Extreme
120,000 Refueling: Moderate
' Disruption: Single 1 High
100,000 Non-Firm Avail: 0%
Retirement: Escalated 1 (32 GW)
10,000 Hours: 82.0 . :
Ours: 2. Dispatch: Economic
5000 Average MW: 2,352.0
o . A , Hourly Zonal Average LMP [$]
10,000 Hours: 37.0
5,000 Average MW: 460.2
0
10,000 Hours: 23.0
5,000 Average MW: 998.8
0 A NN\ A
10,000 Hours: 11.0

5,000 Average MW: 1,750.9

0 A A

$4,000 sof  $2,000
$2.000 | Sites Out of Oil Oil Barrels Burned: 7.48M
$0 LA M RN ‘ L4 0 1. 0 1 2 2 4 7 10 21 15 1
1 2 g 4 5 6 7 8 9 0 11 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview

Scenario: 166

140,000 Load: Extreme
190,000 Refueling: Moderate
' Disruption: Single 2 Medium
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 74.0 Dispatch: Economic
5,000 Average MW: 2,512.1
0 A Hourly Zonal Average LMP [$]
10,000 Hours: 36.0
5,000 Average MW: 500.4
0
10,000 Hours: 25.0
5,000 Average MW: 798.0
0 NN AN\ \
10,000 Hours: 9.0
5,000 Average MW: 2,563.5
0 /\ A
$4,000 sof  $2,000
$2.000 | Sites Out of Qil Oil Barrels Burned: 7.39M
$0 A ANAR \ Le 0 0 0 1 2 2 3 6 10 19 141
2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview

Scenario: 167

140,000 Load: Extreme
190,000 Refueling: Moderate
' Disruption: Single 2 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 74.0 Dispatch: Economic
5,000 Average MW: 2,436.5
0 A Hourly Zonal Average LMP [$]
10,000 Hours: 37.0
5,000 Average MW: 462.8
0
10,000 Hours: 24.0
5,000 Average MW: 943.7
0 A_A A_n Jal
10,000 Hours: 10.0
5,000 Average MW: 2,576.3
0 /\ I\
$4,000 sof  $2,000
$2.000 | Sites Out of Oil Oil Barrels Burned: 7.49M
$0 A ANEN \ 1l 00 0 1 2 2 4 6 8 19 15 1
2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 168

140,000 Load: Extreme
120.000 Refueling: Moderate
' Disruption: Looped 1 Medium
100,000 Non-Firm Avail: 0%
Retirement: Escalated 1 (32 GW)
10,000 Hours: 72.0 . :
ours: 1. Dispatch: Economic
5000 Average MW: 2,587.2
0 -~ 0 Hourly Zonal Average LMP [$]
10,000 Hours: 37.0
5,000 Average MW: 522.3
0
10,000 Hours: 24.0
5,000 Average MW: 842.5
0 ~ N A~ M\ N
10,000 Hours: 9.0

5,000 Average MW: 1,920.0

: A,

$4,000 sof  $2,000
$2.000 | Sites Out of Qil Oil Barrels Burned: 7.45M
$0 L AN NN ‘ - 0 0 0 1 2 2 4 7 11 20 13 1
1 2 g 4 5 6 7 8 9 0 11 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 169

140,000 Load: Extreme
Refueling: Moderate
120,000 Disruption: Looped 1 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalatgd 1(32 GW)
’ Hours: 93.0 Dispatch: Economic
5,000 Average MW: 2,415.0
0 s N\ ﬂ “ WA pf\ N H\ N Hourly Zonal Average LMP [$]
10,000 Hours: 35.0
5,000 Average MW: 514.3
0
10,000 Hours: 32.0
5,000 Average MW: 915.6
0 A A n N NN al
10,000 Hours: 13.0
5,000 Average MW: 2,374.2
0 /\ I\
$4,000 sof  $2,000
$2,000 | Sites Out of Qil Oil Barrels Burned: 7.67M
$0 L ANAR ‘ |V 0 0 0 1 5 2 5 8 10 21 16 1
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 170

140,000 Load: Extreme
190,000 Refueling: Moderate
' Disruption: Looped 2 Medium
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 77.0 Dispatch: Economic
5,000 Average MW: 2,393.2
o . N A Hourly Zonal Average LMP [$]
10,000 Hours: 35.0
5,000 Average MW: 496.4
0
10,000 Hours: 25.0
5,000 Average MW: 823.2
0 N A n )\ AN
10,000 Hours: 9.0
5,000 Average MW: 2,082.8
0 ) A
$4,000 sof  $2,000
$2.000 | Sites Out of Qil Oil Barrels Burned: 7.44M
$0 | 0 1 1 2 3 2 4 6 10 21 14 1
2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 171

140,000 Load: Extreme
120.000 Refueling: Moderate
' Disruption: Looped 2 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 115.0 Dispatch: Economic
5000 Average MW: 2,005.2
0 Hourly Zonal Average LMP [$]
10,000 Hours: 36.0
5,000 Average MW: 424.2
0
10,000 Hours: 41.0
5,000 Average MW: 1,029.1
0 ) NAA__N_NN n
10,000 Hours: 22.0

5,000 Average MW: 1,355.1

0 n . N /\ A\

$4,000 sof  $2,000
$2.000 | Sites Out of Oil Oil Barrels Burned: 7.82M
$0 A ‘ | V' 0 2 1 3 4 4 6 7 12 21 17 1
1 2 g 4 5 6 7 8 9 0 11 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview

Scenario: 172

140,000 Load: Extreme
190,000 Refueling: Limited
' Disruption: None
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 121.0 Dispatch: Economic
5,000 Average MW: 3,285.0
0 N _ Hourly Zonal Average LMP [$]
10,000 Hours: 66.0
5,000 Average MW: 450.6
0
10,000 Hours: 72.0
5,000 Average MW:; 1,071.1
0 - ANN WA NAMNN NN M A
10,000 Hours: 43.0
5,000 Average MW: 2,496.9
0 AN_m
$4,000 sof  W$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 6.05M
$0 | 15 9 13 19 25 RRRNGANEN (il 101 104 104 i)
2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 173

140,000 Load: Extreme
190,000 Refueling: Limited
' Disruption: Single 1 Medium
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 127.0 Dispatch: Economic
5,000 Average MW: 3,223.1
0 A N ~ Hourly Zonal Average LMP [$]
10,000 Hours: 66.0
5,000 Average MW: 440.9 ﬁ '
0 3
10,000 Hours: 73.0 -
5,000 Average MW: 1,095.4
0 A NAN MM ANNANAA AR oy 1 /
10,000 Hours: 44.0 3
5,000 Average MW: 2,620.2
0 AN W
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 6.15M
$0 52 75
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 174

140,000 Load: Extreme
190,000 Refueling: Limited
' Disruption: Single 1 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 143.0 Dispatch: Economic
5,000 Average MW: 3,108.5
0 - N\ . Hourly Zonal Average LMP [$]
10,000 Hours: 73.0
5,000 Average MW: 411.0 ﬁ '
0 3
10,000 Hours: 83.0 ,
5,000 Average MW: 1,107.3 :
0 A NN FJVANN NN AN R 1 /
10,000 Hours: 56.0 3
5,000 Average MW: 2,423.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 6.28M
$0 57 17
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 175

140,000 Load: Extreme
190,000 Refueling: Limited
' Disruption: Single 2 Medium
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 122.0 Dispatch: Economic
5,000 Average MW: 3,284.0
0 IN _ Hourly Zonal Average LMP [$]
10,000 Hours: 64.0
5,000 Average MW: 455.0 ﬁ '
0 3
10,000 Hours: 71.0 -
5,000 Average MW: 1,098.9
0 A NNAN MM ANNN AN AR oy 1 /
10,000 Hours: 42.0 3
5,000 Average MW: 2,641.4
0 N A m
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 6.11M
$0 50 71
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 176

140,000 Load: Extreme
190,000 Refueling: Limited
' Disruption: Single 2 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 131.0 Dispatch: Economic
5,000 Average MW: 3,208.2
0 A N _ Hourly Zonal Average LMP [$]
10,000 Hours: 68.0
5,000 Average MW: 436.0 ﬁ '
0 3
10,000 Hours: 75.0 ,
5,000 Average MW: 1,127.3 :
0 A A AN MMUAMNNA AN AR o 1 /
10,000 Hours: 46.0 ]
5,000 Average MW: 2,632.9
0 AW WA
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 6.21M
$0 .H, e ol .‘A [ 17 17 24 - oo WRwE o 95 105107 108 |
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 177

140,000 Load: Extreme
Refueling: Limited
120,000 Disruption: Looped 1 Medium
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalatgd 1(32 GW)
’ Hours: 129.0 Dispatch: Economic
5,000 Average MW: 3,240.3
0 R N /\_/\J\f\_f/\_/v_w—U\J\/\_AA _ Hourly Zonal Average LMP [$]
10,000 Hours: 62.0
5,000 Average MW: 464.9 g} ﬁ X
; s
10,000 Hours: 75.0 z
5,000 Average MW: 1,123.8 :'.
0 A A AN M AVNA NA A Nyt
10,000 Hours: 47.0 “ !
5,000 Average MW: 2,511.6
0 AN M
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 6.22M
$0 58 78
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 178

140,000 Load: Extreme
190,000 Rfefuelir_\g: Limited _
' Disruption: Looped 1 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalatgd 1(32 GW)
’ Hours: 162.0 Dispatch: Economic
5,000 Average MW: 3,078.4
0 N . AN M\MMM . Hourly Zonal Average LMP [$]
10,000 Hours: 76.0
5,000 Average MW: 427.5 % ﬁ X
; R
10,000 Hours: 93.0 z
5,000 Average MW: 1,110.8 ‘ :'.
0 n ANNAN MUVAUANA NN AN Yt/
10,000 Hours: 63.0 !
5,000 Average MW: 2,626.6
0 N\ N
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 6.38M
$0 45 49 68
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 179

140,000 Load: Extreme
190,000 Refueling: Limited
' Disruption: Looped 2 Medium
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 139.0 Dispatch: Economic
5,000 Average MW: 3,031.4
0 .. ~ _ Hourly Zonal Average LMP [$]
10,000 Hours: 66.0
5,000 Average MW: 448.0 ﬁ '
0 3
10,000 Hours: 79.0 -
5,000 Average MW: 1,117.3 ‘
0 N ANN N AMNNNA NN A o 1 /
10,000 Hours: 53.0 i
5,000 Average MW: 2,387.9
0 N AN/
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 6.24M
$0 62 79
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 180

140,000 Load: Extreme
Refueling: Limited
120,000 : . :
Disruption: Looped 2 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 192.0 Dispatch: Economic
5000 Average MW: 2,777.1
0 Hourly Zonal Average LMP [$]
10,000 Hours: 77.0
5,000 Average MW: 403.7 ﬁ X
0 =
10,000 Hours: 108.0 -
5,000 Average MW: 1,149.1
0 e sVt W amm Va Va W2 VaWa V) Oyt /
10,000 Hours: 83.0 3

5,000 Average MW: 2,452.8

0 A .

$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 6.41M
$0 48 58 70
1 2 3 4 5 6 7 8 9 10 M1 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 181

140,000 Load: Extreme
120000 A Refueling: Moderate
' | Disruption: None

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 27.0 Dispatch: Max Emergency
5,000 Average MW: 672.3
0 o N A Hourly Zonal Average LMP [$]
10,000 Hours: 6.0
5,000 Average MW:; 115.2
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  W$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.89M
$0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 182
Load: Extreme
Refueling: Moderate
Disruption: Single 1 Medium

140,000
120,000

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 32.0 Dispatch: Max Emergency
5,000 Average MW: 607.5
0 L N Hourly Zonal Average LMP [$]
10,000 Hours: 5.0
5,000 Average MW: 130.3
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  MI$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.88M
$0 A AN . 00 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 183
Load: Extreme
Refueling: Moderate
Disruption: Single 1 High

140,000
120,000

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 31.0 Dispatch: Max Emergency
5,000 Average MW: 828.4
0 . f \ Hourly Zonal Average LMP [$]
10,000 Hours: 5.0
5,000 Average MW: 207.3
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  MI$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 2.04M
$0..L_m 00 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.
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System Overview Scenario: 184

Load: Extreme
Refueling: Moderate
Disruption: Single 2 Medium

140,000
120,000

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 30.0 Dispatch: Max Emergency
5,000 Average MW: 639.8
0 (\ N Hourly Zonal Average LMP [$]
10,000 Hours: 5.0
5,000 Average MW: 126.6
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  MI$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.86M
$0 L AAAN 00 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 185
Load: Extreme
Refueling: Moderate
Disruption: Single 2 High

140,000
120,000

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 34.0 Dispatch: Max Emergency
5,000 Average MW: 535.2
0 N Hourly Zonal Average LMP [$]
10,000 Hours: 5.0
5,000 Average MW: 122.4
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  MI$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 2.00M
$0 00 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.
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System Overview Scenario: 186

140,000 Load: Extreme
120,000 Refueling: Moderate
' Disruption: Looped 1 Medium

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 33.0 Dispatch: Max Emergency
5,000 Average MW: 661.6
0 , X o N Hourly Zonal Average LMP [$]
10,000 Hours: 6.0
5,000 Average MW: 108.9
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  MI$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.93M
$0 00 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.
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System Overview Scenario: 187
Load: Extreme
Refueling: Moderate
Disruption: Looped 1 High

140,000
120,000 A

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 55.0 Dispatch: Max Emergency
5,000 Average MW: 754.7
0 1) N /\ Hourly Zonal Average LMP [$]
10,000 Hours: 6.0
5,000 Average MW: 104.7
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 2.25M
$0 ol AN AN La 00 0 0 0 0 0 0 0 0 0 1 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.
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System Overview Scenario: 188

140,000 Load: Extreme

Refueling: Moderate
Disruption: Looped 2 Medium
Non-Firm Avail: 62.50%

Retirement: Escalated 1 (32 GW)

10,000 . )
Hours: 33.0 Dispatch: Max Emergency
Average MW: 579.7

120,000 A
100,000

5,000
0 A o N Hourly Zonal Average LMP [$]
10,000 Hours: 5.0
5,000 Average MW: 126.6
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  MI$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 2.00M
$0 L LARAN e 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.
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System Overview Scenario: 189
140,000 Load: Extreme
Refueling: Moderate
Disruption: Looped 2 High

120,000

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 49.0 Dispatch: Max Emergency
5,000 Average MW: 640.3
0 N - A Hourly Zonal Average LMP [$]
10,000 Hours: 5.0
5,000 Average MW: 106.7 ﬁ ,,
0
10,000 Hours: 0.0 ,
5,000 Average MW: 0.0
10,000 Hours: 0.0 3
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 2.30M
$0 00 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.
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System Overview Scenario: 190

140,000 Load: Extreme
120,000 Refueling: Limited
' Disruption: None

100,000 ¥ Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 42.0 Dispatch: Max Emergency
5,000 Average MW: 699.0
0 o - Y Hourly Zonal Average LMP [$]
10,000 Hours: 5.0
5,000 Average MW; 105.7
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  W$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.19M
$0‘,“ ,‘ 1 1 1 2 2 2 4 13 13 19
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.
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System Overview

Scenario: 191

140,000 Load: Extreme
190,000 Refueling: Limited
' Disruption: Single 1 Medium
100,000 ¥ Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 34.0 Dispatch: Max Emergency
5,000 Average MW: 795.5
0 A /\ . Hourly Zonal Average LMP [$]
10,000 Hours: 6.0
5,000 Average MW: 100.1 ﬁ
0
10,000 Hours: 0.0 ,
5,000 Average MW: 0.0 b
10,000 Hours: 0.0 3
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.25M
ol Ak ALk g 11 1 2 2 2 5 14 14 21
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative
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System Overview Scenario: 192

140,000
120,000

Load: Extreme
Refueling: Limited
Disruption: Single 1 High

100,000 ¥ Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 45.0 Dispatch: Max Emergency
5,000 Average MW: 832.9
0 ) X LA . M N Hourly Zonal Average LMP [$]
10,000 Hours: 6.0
5,000 Average MW: 126.7
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.28M
$0.¢L—L‘-LM——-LA‘ TP T LT 111 AT T il o 1 1 1 2 4 4 6 17 18 23
2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.
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System Overview

Scenario: 193

140,000 Load: Extreme
190,000 Rgfuelir]g: L|_m|ted |
' Disruption: Single 2 Medium
100,000 ¥ Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 35.0 Dispatch: Max Emergency
5,000 Average MW: 770.3
0 L \ /\ . Hourly Zonal Average LMP [$]
10,000 Hours: 5.0
5,000 Average MW: 112.0 é:; ﬁ
; Bl
10,000 Hours: 0.0 z
5,000 Average MW: 0.0 :'.
10,000 Hours: 0.0 3
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.25M
$0 ANRA N ol 1 1 1 2 2 2 4 13 14 20
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative
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System Overview Scenario: 194

140,000 Load: Extreme

Refueling: Limited

Disruption: Single 2 High
Non-Firm Avail: 62.50%

Retirement: Escalated 1 (32 GW)

10,000 : .
Hours: 45.0 Dispatch: Max Emergency
5000 Average MW: 732.4

0 LA / \ : Hourly Zonal Average LMP [$]

10,000 Hours: 6.0
5,000 Average MW: 100.8

120,000

100,000 ¥

0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.27M
$0—~‘—“—L—L‘-L.J D i e e I, 1 1 1 2 2 2 4 15 14 21
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview

Scenario: 195

140,000 Load: Extreme
Refueling: Limited
120,000 . : :
Disruption: Looped 1 Medium
100,000 ¥ Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 44.0 Dispatch: Max Emergency
5,000 Average MW: 666.5
0 A o . /\ . Hourly Zonal Average LMP [$]
10,000 Hours: 5.0
5000 Average MW: 116.5 ﬁ
0 %
10,000 Hours: 0.0 ,
5,000 Average MW: 0.0 b
10,000 Hours: 0.0 3
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.30M
$0__LLLJ_L__L..A bl . 1442 3 3 o 16 15 2
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative
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System Overview Scenario: 196
Load: Extreme
Refueling: Limited
Disruption: Looped 1 High

140,000

120,000 A

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 69.0 Dispatch: Max Emergency
5,000 Average MW: 847.5
0 A NI N L/ NM Hourly Zonal Average LMP [$]
10,000 Hours: 6.0
5,000 Average MW: 135.1
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.56M
$0 _AALA 1 4 8 11 16 16 21
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.
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System Overview Scenario: 197

140,000
120,000

Load: Extreme
Refueling: Limited
Disruption: Looped 2 Medium

100,000 ¥ Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 43.0 Dispatch: Max Emergency
5,000 Average MW: 709.8
0 LA . /\ , Hourly Zonal Average LMP [$]
10,000 Hours: 5.0
5,000 Average MW: 112.5
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.25M
$0 L ARA N — 1 1 1 2 3 3 6 16 17 21
2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 198

140,000 Load: Extreme

Refueling: Limited

Disruption: Looped 2 High
Non-Firm Avail: 62.50%

Retirement: Escalated 1 (32 GW)

10,000 . )
Hours: 65.0 Dispatch: Max Emergency
5000 Average MW: 799.4

0 A A N LA . /\H A Hourly Zonal Average LMP [$]

10,000 Hours: 6.0
5,000 Average MW: 126.4

120,000

100,000

0
10,000 Hours: 3.0
5,000 Average MW: 467.5
O V-
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.59M
$0  J ARk | 1 3 6 7 6 6 12
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 199

140,000 Load: Extreme
120,000 Rgfuellr_\g: Moderate
Disruption: None
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 90.0 Dispatch: Max Emergency
5,000 Average MW: 2,135.4
0 N | A Hourly Zonal Average LMP [$]
10,000 Hours: 52.0
5,000 Average MW: 297.1
0
10,000 Hours: 18.0
5,000 Average MW: 632.8
0 A A N\ A
10,000 Hours: 4.0
5,000 Average MW: 1,330.2
0 A
$4,000 $of  Wl$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 4.71M
$0 00 0 0 0 1 2 2 2 6 7 5 4 1
2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 200

140,000 Load: Extreme
120,000 Rfefuellr_\g: Moderate |
Disruption: Single 1 Medium
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 94.0 Dispatch: Max Emergency
5,000 Average MW: 2,168.4
0 am -\ A Hourly Zonal Average LMP [$]
10,000 Hours: 53.0
5,000 Average MW: 306.9 ﬁ '
0 3
10,000 Hours: 15.0 '
5,000 Average MW: 639.5
0 A A M\ A \ ‘*'/
10,000 Hours: 4.0 3
5,000 Average MW: 828.2
0 A
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 4.80M
$0 0 0 0 0 0 1 2 3 2 6 8 4 4 1
2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 201

140,000 Load: Extreme
190,000 Rgfuelir_\g: Moderate |
' Disruption: Single 1 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 104.0 Dispatch: Max Emergency
5,000 Average MW: 2,280.7
0L A AR N /LA_I\_/\J\_/'\/\_/\[\J\_/\_A_/\J\ ) Hourly Zonal Average LMP [$]
10,000 Hours: 59.0
5,000 Average MW: 262.3 %} ﬁ X
; )
10,000 Hours: 25.0 .'
5,000 Average MW: 718.4 :'.
0 AN A A A\ N ’ *’/
10,000 Hours: 5.0 3
5,000 Average MW: 1,321.5
0 . A
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 5.00M
$0 01 1 0 1 1 2 3 2 7 9 3 4 1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 202

140,000 Load: Extreme
120,000 Refueling: Moderate
’ Disruption: Single 2 Medium
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 88.0 Dispatch: Max Emergency
5,000 Average MW: 2,199.1
0 L A Hourly Zonal Average LMP [$]
10,000 Hours: 55.0
5,000 Average MW: 285.4 ﬁ '
0 3
10,000 Hours: 17.0 -
5,000 Average MW: 657.7
O A A N\ R ‘gl/
10,000 Hours: 4.0 3
5,000 Average MW: 1,156.1
0 A
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 4.77M
$0 00 0 0 0 1 2 3 2 6 7 4 4 1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 203

140,000 Load: Extreme
Refueling: Moderate
120,000 Disruption: Single 2 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 94.0 Dispatch: Max Emergency
5,000 Average MW: 2,232.2
0 . an A\ A Hourly Zonal Average LMP [$]
10,000 Hours: 52.0
5.000 Average MW: 291.4 ﬁ '
0 3
10,000 Hours: 22.0 -
5,000 Average MW: 660.6
O N A\ A /_\ A : X‘/
10,000 Hours: 6.0 3
5,000 Average MW: 882.2
0 A
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 4.96M
$0 0 0 0 0 0 1 2 3 2 6 9 6 4 1
2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.
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System Overview Scenario: 204

140,000 Load: Extreme
190,000 Refueling: Moderate
’ Disruption: Looped 1 Medium
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 98.0 Dispatch: Max Emergency
5,000 Average MW: 2,176.6
0 A A A Hourly Zonal Average LMP [$]
10,000 Hours: 56.0
5.000 Average MW: 290.5 ﬁ '
0 3
10,000 Hours: 20.0 '
5,000 Average MW: 640.0
O A~ A N\ R ‘gl/
10,000 Hours: 5.0 3
5,000 Average MW: 720.8
0 A
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 4.86M
$0 0 0 1 0 0 1 2 3 2 6 8 4 4 1
2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 205

140,000 Load: Extreme
Refueling: Moderate
120,000 Disruption: Looped 1 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 112.0 Dispatch: Max Emergency
5000 Average MW: 2,248.6
| 0. AN . A [\ A A H I\ N ml\ N \f\ N\ a Hourly Zonal Average LMP [$]
10,000 Hours: 61.0
5,000 Average MW: 285.6 %} ﬁ X
; )
10,000 Hours: 27.0 3
5,000 Average MW: 781.0 :'.
0 n AN N AN A 0yt /
10,000 Hours: 7.0 3
5,000 Average MW: 1,024.9
0 A . N\
$4,000 sof  Ms$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 5.15M
$0 0 1 1 0 4 1 3 3 3 8 10 6 5 2
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 206

140,000 Load: Extreme
190,000 Refueling: Moderate
’ Disruption: Looped 2 Medium
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 99.0 Dispatch: Max Emergency
5,000 Average MW: 2,165.7
0 Hourly Zonal Average LMP [$]
10,000 Hours: 57.0
5.000 Average MW: 303.8 ﬁ '
0 3
10,000 Hours: 22.0 -
5,000 Average MW: 601.4
0 ~ A AN A\ N \ ‘*'/
10,000 Hours: 4.0 3
5,000 Average MW: 985.8
0 A
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 4.96M
$0 0 1 1 0 0 1 3 3 2 7 8 3 4 1
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 207

140,000 Load: Extreme
120,000 Rgfuellr_\g: Moderate _
Disruption: Looped 2 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 134.0 Dispatch: Max Emergency
5,000 Average MW: 2,050.8
0 Hourly Zonal Average LMP [$]
10,000 Hours: 58.0
5.000 Average MW: 272.8 ﬁ '
0 3
10,000 Hours: 40.0 '
5,000 Average MW: 914.0
0 - L\ NAm A AN A 0yt /
10,000 Hours: 14.0 3
5,000 Average MW: 874.6
0 N A\ A f\
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 5.42M
$0 1 3 3 1 3 1 2 4 3 8 10 4 4 2
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview

Scenario: 208

140,000 Load: Extreme
190,000 Refueling: Limited
' Disruption: None
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 136.0 Dispatch: Max Emergency
5,000 Average MW: 2,851.6
0 K I\ . Hourly Zonal Average LMP [$]
10,000 Hours: 66.0
5,000 Average MW: 350.3
0
10,000 Hours: 63.0
5,000 Average MW: 1,052.7
0 NAAN NNAMNN AN N
10,000 Hours: 37.0
5,000 Average MW: 2,063.0 /\_/\A
0 A N
$4,000 sof  W$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 4.06M
$0 51 59 74 83 89 90 80
2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 209

140,000 Load: Extreme
190,000 Rgfuelir_\g: L|_m|ted |
' Disruption: Single 1 Medium
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 139.0 Dispatch: Max Emergency
5,000 Average MW: 2,996.6
0 An I\ /\\_/\_]\_/\j"\_/\j\_/\/—\’{mj\/\_[\/\ _ Hourly Zonal Average LMP [$]
10,000 Hours: 68.0
5,000 Average MW: 339.2 g;} ﬁ X
; )
10,000 Hours: 72.0 3
5,000 Average MW: 1,067.4 :'.
0 N .Y /
10,000 Hours: 41.0 3
5,000 Average MW: 1,821.3 /\_/\_/\
0 AN A /\_A
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 4.19M
$0 56 68 74
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 210

140,000 Load: Extreme
190,000 Refueling: Limited
' Disruption: Single 1 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 156.0 Dispatch: Max Emergency
5,000 Average MW: 2,955.0
0 A f\ Hourly Zonal Average LMP [$]
10,000 Hours: 69.0
5,000 Average MW: 332.2 ﬁ '
0 3
10,000 Hours: 80.0 ,
5.000 Average MW: 1,113.7 b
0 N NN M AVAVNNNAA AN 8 /
10,000 Hours: 48.0 3
5,000 Average MW: 2,098.7
0 A NN \_A_/—\_A_I \
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 4.42M
$0 58 68 78
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 211

140,000 Load: Extreme
190,000 Rgfuelir_\g: Li_mited |
' Disruption: Single 2 Medium
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 144.0 Dispatch: Max Emergency
5,000 Average MW: 2,801.0
0 o N /\\_/\_]\_/\M/\/\/—UU\J\/\J\/\ . Hourly Zonal Average LMP [$]
10,000 Hours: 66.0
5,000 Average MW: 352.5 g;} ﬁ X
; )
10,000 Hours: 68.0 z
5,000 Average MW: 1,070.0 :'.
0 M Lt /
10,000 Hours: 37.0 3
5,000 Average MW: 2,065.1 /\_/\/\
0 AN M A /\_A
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 4.15M
$0 54 61 72 84 88 88 79
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 212

140,000 Load: Extreme
190,000 Rgfuelir_\g: L|_m|ted |
' Disruption: Single 2 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 144.0 Dispatch: Max Emergency
5,000 Average MW: 2,981.5
0. . Ak N M\/\A/\N\_A Hourly Zonal Average LMP [$]
10,000 Hours: 72.0
5,000 Average MW: 329.6 g;} ﬁ X
; e
10,000 Hours: 74.0 3
5,000 Average MW: 1,052.8 :'.
0 A~ ANN A\ ANN NA KA N
10,000 Hours: 41.0 !\ 3
5,000 Average MW: 2,002.8
0 AN M
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 4.37M
$0 57 68 74
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 213

140,000 Load: Extreme
Refueling: Limited
120,000 Disruption: Looped 1 Medium
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 148.0 Dispatch: Max Emergency
5,000 Average MW: 2,864.5
0. ARN . N LAJ\_/\f\_/\/\_/WU\J\/\_/\/\ _ Hourly Zonal Average LMP [$]
10,000 Hours: 73.0
5,000 Average MW; 317.6 g;} ﬁ i
; 2
10,000 Hours: 74.0 3
5,000 Average MW: 1,091.6 :'.
0 A NNAN A\ /AN NA NS N
10,000 Hours: 46.0 3
5,000 Average MW: 1,766.7 ’ \
0 A NA_m A
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 4.29M
$0 57 67 74
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 214

140,000 Load: Extreme
190,000 Rgfuelir_\g: Limited _
' Disruption: Looped 1 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 178.0 Dispatch: Max Emergency
5000 Average MW: 2,844.1
10,000 Hours: 78.0
5,000 Average MW: 338.9 g;} ﬁ X
; e
10,000 Hours: 89.0 z
5,000 Average MW: 1,161.0 :'.
0 A . NAN M/ VNN NANN ot /
10,000 Hours: 62.0 3
5,000 Average MW: 2,050.1
0 A Al AN Laaa
$4,000 sof  Ms$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 4.57M
$0 | 2 7 16 22 - RARLECGENCENS 03 06 06 KGH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 215

140,000 Load: Extreme
190,000 Rgfuelir_\g: Limited |
' Disruption: Looped 2 Medium
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 157.0 Dispatch: Max Emergency
5000 Average MW: 2,764.3
| 0L A AN A /\\_A_]\_/\/\_/"/\_/WU\_/\/\_/\/\ . Hourly Zonal Average LMP [$]
10,000 Hours: 72.0
5,000 Average MW: 339.1 g;} ﬁ i
; L o
10,000 Hours: 77.0 z
5,000 Average MW: 1,119.9 :'.
0 /a\ NAAN M VNN NA DA N
10,000 Hours: 49.0 3
5,000 Average MW: 1,790.8 f\
0 N VAN N
$4,000 sof  Ms$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 4.33M
$0 56 66 74 89 89 91 81
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview

Scenario: 216

140,000 Load: Extreme
190,000 Refueling: Limited
' Disruption: Looped 2 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 1 (32 GW)
’ Hours: 200.0 Dispatch: Max Emergency
5,000 Average MW: 2,636.9
0 Hourly Zonal Average LMP [$]
10,000 Hours: 70.0
5,000 Average MW: 345.4 ﬁ
0 %
10,000 Hours: 101.0 |
5,000 Average MW: 1,167.6
0 A NNAN VNN NN AN ot 4
10,000 Hours: 78.0 3
5,000 Average MW: 2,152.2
0 JA
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 4.76M
$0 50 67 76
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 217

Load: Typical
Refueling: Moderate
Disruption: None
Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 o M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.17M
0 . N 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 218

Load: Typical
120,000 Refueling: Moderate
100,000 Disruption: Single 1 Medium
80,000 Non-Firm Avail: 62.50%
10.000 Retirement: Escalated 2 (16 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.18M
0. 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 219

Load: Typical
Refueling: Moderate
Disruption: Single 1 High
Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0 %
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.20M
50 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 220

Load: Typical
120,000 Refueling: Moderate
100,000 Disruption: Single 2 Medium
80,000 Non-Firm Avail: 62.50%
10.000 Retirement: Escalated 2 (16 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.18M
0 . o 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 221

Load: Typical
Refueling: Moderate
Disruption: Single 2 High
Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0 %
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.20M
50 . N . 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 222

Load: Typical
120,000 Refueling: Moderate
100,000 Disruption: Looped 1 Medium
80,000 Non-Firm Avail: 62.50%
10.000 Retirement: Escalated 2 (16 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.17M
0 . | 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 223

Load: Typical
Refueling: Moderate
Disruption: Looped 1 High
Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0 %
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.20M
S0 . - 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 224

Load: Typical
120,000 Refueling: Moderate
100,000 Disruption: Looped 2 Medium
80,000 Non-Firm Avail: 62.50%
10.000 Retirement: Escalated 2 (16 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.19M
0 . 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 225

Load: Typical
Refueling: Moderate
Disruption: Looped 2 High
Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0 %
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.25M
S0 . . 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 226

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: None
80,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 o M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 0.46M
0 . - . 00 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 227

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Single 1 Medium
80,000 Non-Firm Avail: 62.50%
10.000 Retirement: Escalated 2 (16 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 0.46M
0 . - X 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 228

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Single 1 High
80,000 Non-Firm Avail: 62.50%
10.000 Retirement: Escalated 2 (16 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0 %
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 0.47M
0. o 00 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 229

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Single 2 Medium
80,000 Non-Firm Avail: 62.50%
10.000 Retirement: Escalated 2 (16 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 0.46M
0. o 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 230

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Single 2 High
80,000 Non-Firm Avail: 62.50%
10.000 Retirement: Escalated 2 (16 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0 %
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 0.47M
0 . . . 00 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 231

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Looped 1 Medium
80,000 Non-Firm Avail: 62.50%
10.000 Retirement: Escalated 2 (16 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0 %
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 0.46M
0 . " 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 232

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Looped 1 High
80,000 Non-Firm Avail: 62.50%
10.000 Retirement: Escalated 2 (16 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0 %
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 0.49M
0 .4 N . 00 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 233

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Looped 2 Medium
80,000 Non-Firm Avail: 62.50%
10.000 Retirement: Escalated 2 (16 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 0.46M
0. ‘ - R B 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview

Scenario: 234

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Looped 2 High
80,000 Non-Firm Avail: 62.50%
10.000 Retirement: Escalated 2 (16 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5 000 Average MW: 0.0 ‘
0 %
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 0.48M
0 | L X 00 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview Scenario: 235

Load: Typical
120,000 Refueling: Moderate
100,000 Disruption: None
80,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 o M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.71M
0 . | 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 236

Load: Typical

Refueling: Moderate
Disruption: Single 1 Medium
Non-Firm Avail: 0%

Retirement: Escalated 2 (16 GW)

10,000 . . .
Hours: 0.0 Dispatch: Economic
5000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 a ‘ X
0 %

10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.72M
$0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 N 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview

Scenario: 237

Load: Typical
Refueling: Moderate
Disruption: Single 1 High
Non-Firm Avail: 0%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0 %
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.76M
$0‘ 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview Scenario: 238

Load: Typical

Refueling: Moderate
Disruption: Single 2 Medium
Non-Firm Avail: 0%

Retirement: Escalated 2 (16 GW)

10,000 . . .
Hours: 0.0 Dispatch: Economic
5000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 a ‘ X
0 %

10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.73M
s0 . | 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 239

Load: Typical
120,000 Refueling: Moderate
100,000 Disruption: Single 2 High
80,000 Non-Firm Avail: 0%
10.000 Retirement: Escalated 2 (16 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘ '
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.75M
0 .| 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 240

Load: Typical
120,000 Refueling: Moderate
100,000 Disruption: Looped 1 Medium
80,000 Non-Firm Avail: 0%
10.000 Retirement: Escalated 2 (16 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘ '
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.73M
50 . | 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 241

120,000

Load: Typical
Refueling: Moderate

>\A

100,000 Disruption: Looped 1 High
80,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘ '
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.77M
50 .| 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 242

Load: Typical
120,000 Refueling: Moderate
100,000 Disruption: Looped 2 Medium
80,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘ '
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.76M
$0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 243

Load: Typical
120,000 Refueling: Moderate
100,000 Disruption: Looped 2 High
80,000 Non-Firm Avail: 0%
10.000 Retirement: Escalated 2 (16 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘ '
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.81M
$0‘ 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 244

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: None
80,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  Ms$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 0.71M
0 . | , 0 0 0 0 0 0 0 0 1 1 3 3 3 3
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 245

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Single 1 Medium
80,000 Non-Firm Avail: 0%
10.000 Retirement: Escalated 2 (16 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘ '
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 0.72M
50 . | 0 0 0 0 0 0 0 0 2 2 3 3 3 3
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview

Scenario: 246

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Single 1 High
80,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 0.75M
I Y 0 0 0 0 0 0 0 1 2 2 3 3 3 3
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview Scenario: 247

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Single 2 Medium
80,000 Non-Firm Avail: 0%
10.000 Retirement: Escalated 2 (16 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘ '
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 0.73M
50 . | 00 0 0 0 0 0 1 1 1 2 2 2 2
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 248

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Single 2 High
80,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘ '
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 0.76M
I o 0 0 0 0 0 0 1 2 2 2 4 4 4 4
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 249

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Looped 1 Medium
80,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘ '
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 0.74M
I o 0 0 00 0 0 0 0 1 1 2 2 2 2
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 250

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Looped 1 High
80,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘ '
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 0.77M
$0_iA‘LAL‘ : o 0 0 0 1 1 1 2 2 3 3 5 5 5 5
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 251

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Looped 2 Medium
80,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘ '
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 0.78M
I A o 0 0 0 0 0 0 1 1 2 2 3 3 3 3
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 252

Load: Typical
120,000 Refueling: Limited
100,000 Disruption: Looped 2 High
80,000 Non-Firm Avail: 0%
10.000 Retirement: Escalated 2 (16 GW)
’ Hours: 0.0 Dispatch: Economic
5,000 Average MW: 0.0
0 Hourly Zonal Average LMP [$]
10,000 Hours: 0.0
5,000 Average MW: 0.0 ‘ '
0 %
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 0.87M
50 . | 0 0 1 2 1 1 1 1 1 1 4 4 4 4
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 253

140,000 Load: Extreme
120,000 Refueling: Moderate
T Disruption: None

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 9.0 Dispatch: Economic
5,000 Average MW: 705.7
0 A Hourly Zonal Average LMP [$]
10,000 Hours: 6.0
5,000 Average MW: 487.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  W$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 5.10M
$0 00 0 0 1 1 2 2 6 102223 7 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 254
140,000 Load: Extreme
Refueling: Moderate
Disruption: Single 1 Medium

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 7.0 Dispatch: Economic
5,000 Average MW: 1,025.3
0 A Hourly Zonal Average LMP [$]
10,000 Hours: 6.0
5,000 Average MW: 473.6 ﬁ .,
0
10,000 Hours: 0.0 ,
5,000 Average MW: 0.0
10,000 Hours: 0.0 3
5,000 Average MW: 0.0
0
$4,000 sof  MI$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 5.16M
R N 00 0 0 1 1 2 2 5 112223 5 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 255
140,000 Load: Extreme
Refueling: Moderate
Disruption: Single 1 High

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 6.0 Dispatch: Economic
5,000 Average MW: 1,133.2
0 A Hourly Zonal Average LMP [$]
10,000 Hours: 6.0
5,000 Average MW: 493.2 ﬁ .,
0
10,000 Hours: 0.0 ,
5,000 Average MW: 0.0
10,000 Hours: 0.0 3
5,000 Average MW: 0.0
0
sof  W$2,000
Sites Out of Qil Oil Barrels Burned: 5.12M
N 0 0 0 1 1 1 2 2 5 9 2220 6 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 256

Load: Extreme
Refueling: Moderate
Disruption: Single 2 Medium

140,000

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 6.0 Dispatch: Economic
5,000 Average MW: 1,013.6
0 A Hourly Zonal Average LMP [$]
10,000 Hours: 5.0
5,000 Average MW: 533.9
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
sof . M$2,000
Sites Out of Qil Oil Barrels Burned: 5.12M
0 0 0 1 1 2 2 2 5 9 2120 7 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 257
Load: Extreme
Refueling: Moderate
Disruption: Single 2 High

140,000

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 8.0 Dispatch: Economic
5,000 Average MW: 925.4
0 A Hourly Zonal Average LMP [$]
10,000 Hours: 6.0
5,000 Average MW: 470.4
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
sof . M$2,000
Sites Out of Qil Oil Barrels Burned: 5.14M
e 0 0 0 0 1 1 2 2 5 112221 6 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 258

Load: Extreme
Refueling: Moderate
Disruption: Looped 1 Medium

140,000

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 8.0 Dispatch: Economic
5,000 Average MW: 730.1
0 A Hourly Zonal Average LMP [$]
10,000 Hours: 6.0
5,000 Average MW: 421.7
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
sof . M$2,000
Sites Out of Qil Oil Barrels Burned: 5.12M
ol 0 0 0 0 1 2 2 2 5 10 23 20 6 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 259
Load: Extreme
Refueling: Moderate
Disruption: Looped 1 High

140,000

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 7.0 Dispatch: Economic
5,000 Average MW: 1,122.7
0 A Hourly Zonal Average LMP [$]
10,000 Hours: 5.0
5,000 Average MW: 513.9
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
sof . M$2,000
Sites Out of Qil Oil Barrels Burned: 5.29M
0 0 0 0 1 1 2 2 5 10 21 21 6 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 260

Load: Extreme
Refueling: Moderate
Disruption: Looped 2 Medium

140,000

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 5.0 Dispatch: Economic
5,000 Average MW: 969.0
0 A Hourly Zonal Average LMP [$]
10,000 Hours: 4.0
5,000 Average MW: 503.7
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
sof . M$2,000
Sites Out of Qil Oil Barrels Burned: 5.16M
e 0 0 1 1 2 1 3 2 5 112222 6 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 261
Load: Extreme
Refueling: Moderate
Disruption: Looped 2 High

140,000

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 9.0 Dispatch: Economic
5,000 Average MW: 1,134.6
0 : N Hourly Zonal Average LMP [$]
10,000 Hours: 6.0
5,000 Average MW: 368.6
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
sof  W$2,000
Sites Out of Qil Oil Barrels Burned: 5.31M
L. 0 1 1 1 2 3 3 2 6 122222 6 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 262

140,000
120,000 A

Load: Extreme
Refueling: Limited
Disruption: None

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 15.0 Dispatch: Economic
5,000 Average MW: 1,782.5
0 /\ A Hourly Zonal Average LMP [$]
10,000 Hours: 9.0
5,000 Average MW:; 316.6
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  W$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 4.10M
$0 (02 3 3 5 8 16 23 RN RPN
2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 263
Load: Extreme
Refueling: Limited
Disruption: Single 1 Medium

140,000

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 14.0 Dispatch: Economic
5,000 Average MW: 1,902.1
0 /\ X Hourly Zonal Average LMP [$]
10,000 Hours: 9.0
5,000 Average MW: 327 .4
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
sof  W$2,000
Sites Out of Qil Oil Barrels Burned: 4.13M
AT IETAE] 43 60 70 76 71 63
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 264
Load: Extreme
Refueling: Limited
Disruption: Single 1 High

140,000

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 18.0 Dispatch: Economic
5,000 Average MW: 1,639.8
0 ’ \ Hourly Zonal Average LMP [$]
10,000 Hours: 12.0
5,000 Average MW: 334.9
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
sof  W$2,000
Sites Out of Qil Oil Barrels Burned: 4.18M
i T 44 61 73 75 71 63
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 265
Load: Extreme
Refueling: Limited
Disruption: Single 2 Medium

140,000

120,000 A

100,000 ¥ Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 16.0 Dispatch: Economic
5,000 Average MW: 1,665.7
0 f \ Hourly Zonal Average LMP [$]
10,000 Hours: 11.0
5,000 Average MW: 324.5
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  MI$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 4.12M
$0 e KA 43 58 71 75 71 63
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 266
Load: Extreme
Refueling: Limited
Disruption: Single 2 High

140,000

120,000 A

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 18.0 Dispatch: Economic
5,000 Average MW: 1,589.6
0 f \ Hourly Zonal Average LMP [$]
10,000 Hours: 11.0
5,000 Average MW: 312.1
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  MI$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 4.17M
$0 R RPN 41 56 70 75 71 62
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 267

Load: Extreme
Refueling: Limited
Disruption: Looped 1 Medium

140,000

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 15.0 Dispatch: Economic
5,000 Average MW: 1,860.2
0 ﬂ Hourly Zonal Average LMP [$]
10,000 Hours: 9.0
5,000 Average MW: 344.5
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
sof  W$2,000
Sites Out of Qil Oil Barrels Burned: 4.16M
o VNI 44 61 71 76 71 63
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 268
140,000 Load: Extreme

120,000 A NA i AVALR'A | * A Refueling: Limited
NV ' \ Disruption: Looped 1 High

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 11.0 Dispatch: Economic
5,000 Average MW: 1,311.7
0 /\ Hourly Zonal Average LMP [$]
10,000 Hours: 8.0
5,000 Average MW: 307.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
sof  W$2,000
Sites Out of Qil Oil Barrels Burned: 4.84M
e IR TEE 43 59 70 74 70 64
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 269

140,000 Load: Extreme
Refueling: Limited
Disruption: Looped 2 Medium

120000 A/

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 14.0 Dispatch: Economic
5,000 Average MW: 1,960.2
0 A_/\ Hourly Zonal Average LMP [$]
10,000 Hours: 11.0
5,000 Average MW: 290.1 ﬁ .,
0 3
10,000 Hours: 0.0 ,
5,000 Average MW: 0.0
10,000 Hours: 0.0 3
5,000 Average MW: 0.0
0
$4,000 sof  MI$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 4.17M
$0 TR 44 60 72 76 71 63
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 270
140,000 Load: Extreme
Refueling: Limited
Disruption: Looped 2 High

120,000 A/

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 16.0 Dispatch: Economic
5,000 Average MW: 1,163.2
0 R J\ Hourly Zonal Average LMP [$]
10,000 Hours: 9.0
5,000 Average MW: 260.4 ﬁ .,
0 3
10,000 Hours: 0.0 ,
5,000 Average MW: 0.0
10,000 Hours: 0.0 3
5,000 Average MW: 0.0
0
$4,000 sof  MI$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 4.75M
$0 o T IETIE] 45 62 74 78 74 65
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview

Scenario: 271

140,000 Load: Extreme
120,000 Rgfuellr_\g: Moderate
Disruption: None
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 54.0 Dispatch: Economic
5,000 Average MW: 3,901.1
0 /\ H f\ A Hourly Zonal Average LMP [$]
10,000 Hours: 53.0
5,000 Average MW: 537.1
0
10,000 Hours: 10.0
5,000 Average MW: 1,074.0
0 AN
10,000 Hours: 7.0
5,000 Average MW: 2,603.1
0 /\_/\
$4,000 sof  W$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 6.64M
$0 0 0 0 1 2 2 4 5 1221 12 0
2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 272

140,000 Load: Extreme
Refueling: Moderate
Disruption: Single 1 Medium

100,000 Non-Firm Avail: 0%
Retirement: Escalated 2 (16 GW)
10,000 Hours: 55.0 . :
OUrS: 59. Dispatch: Economic
5000 Average MW: 3,856.4
0 }\ “ /\ \ Hourly Zonal Average LMP [$]
10,000 Hours: 54.0
5,000 Average MW: 535.3
0
10,000 Hours: 8.0
5,000 Average MW: 1,294.2
0 NN
10,000 Hours: 7.0

5,000 Average MW: 2,309.0

sof  Ms$2,000
‘ Sites Out of Qil Oil Barrels Burned: 6.73M
el | 1 S 0 0 0 1 2 2 4 6 13 21 12 0
1 2 3 4 5 6 7 8 9 10 11 1 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 273

140,000 Load: Extreme
Refueling: Moderate
Disruption: Single 1 High

100,000 Non-Firm Avail: 0%
Retirement: Escalated 2 (16 GW)
10,000 Hours: 53.0 . :
OUrS: 59. Dispatch: Economic
5000 Average MW: 4,080.7
0 A A_/\_/\ A Hourly Zonal Average LMP [$]
10,000 Hours: 52.0
5,000 Average MW: 555.4
0
10,000 Hours: 11.0
5,000 Average MW: 1,036.6
0 JAWA!
10,000 Hours: 7.0

5,000 Average MW: 2,887.6

sof  Ms$2,000
‘ Sites Out of Qil Oil Barrels Burned: 6.75M
Nuillie \ oy 0 0 0 1 2 2 4 6 13 20 12 0
1 2 3 4 5 6 7 8 9 10 M 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 274

140,000 Load: Extreme
Refueling: Moderate
120,000 . . : :
Disruption: Single 2 Medium
100,000 Non-Firm Avail: 0%
Retirement: Escalated 2 (16 GW)
10,000 Hours: 53.0 . :
Ours: 99. Dispatch: Economic
5000 Average MW: 3,968.2
0 }\ “ f\ \ Hourly Zonal Average LMP [$]
10,000 Hours: 53.0
5,000 Average MW: 549.8 ﬁ ,,
0 =
10,000 Hours: 10.0 ;
5,000 Average MW: 1,043.8 :
0 NN\ W //
10,000 Hours: 7.0 d

5,000 Average MW: 2,561.3

0
$4,000 sof  $2,000
$2,000 | Sites Out of Qil Oil Barrels Burned: 6.72M
$0 Jgw 5 § U \ P 0 0 0 2 2 2 4 6 12 22 12 0
1 2 3 4 5 6 7 8 9 10 M 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 275

140,000 Load: Extreme
Refueling: Moderate
Disruption: Single 2 High

100,000 Non-Firm Avail: 0%
Retirement: Escalated 2 (16 GW)
ours: 53. Dispatch: Economic
5000 Average MW: 4,251.1
0 A_/\_/\ ]\ Hourly Zonal Average LMP [$]
10,000 Hours: 52.0
5,000 Average MW: 548.6 ﬁ ,,
0 =
10,000 Hours: 10.0 ;
5,000 Average MW: 1,112.2 5.
10,000 Hours: 7.0 3

5,000 Average MW: 2,714.9

sof  Ms$2,000
| Sites Out of Qil Oil Barrels Burned: 6.77M
JUS S U Uw ‘ | — 0 0 0 2 2 2 4 7 14 2 11 0
1 2 g 4 5 6 7 8 9 10 M1 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.
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System Overview Scenario: 276

140,000 Load: Extreme
Refueling: Moderate
120,000 : . :
Disruption: Looped 1 Medium
100,000 Non-Firm Avail: 0%
Retirement: Escalated 2 (16 GW)
10,000 Hours: 53.0 . :
Ours: 99. Dispatch: Economic
5000 Average MW: 3,881.3
0 A }\ “ ’\ \ Hourly Zonal Average LMP [$]
10,000 Hours: 53.0
5,000 Average MW: 541.9 ﬁ ,,
0 =
10,000 Hours: 9.0 ,
5,000 Average MW: 1,129.3 :
0 AN D //
10,000 Hours: 6.0 d

5,000 Average MW: 2,708.8

: N

$4,000 sof  $2,000
$2,000 | Sites Out of Qil Oil Barrels Burned: 6.83M
$0 e ¥ § W ‘ -t 0 0 0 1 2 2 4 5 11 21 12 0
1 2 g 4 5 6 7 8 9 0 11 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.
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System Overview Scenario: 277
140,000 Load: Extreme
Refueling: Moderate
Disruption: Looped 1 High

100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 56.0 Dispatch: Economic
5,000 Average MW: 3,951.3
0 . : \ “ /\ A Hourly Zonal Average LMP [$]
10,000 Hours: 54.0
5.000 Average MW: 542.7 ﬁ '
0 3
10,000 Hours: 12.0 ,
5,000 Average MW: 1,165.6 :
10,000 Hours: 8.0 !
5,000 Average MW: 3,260.9
0 /L/\
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 6.96M
$0 00 0 1 2 2 4 8 14 22 120
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.
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System Overview Scenario: 278

140,000 Load: Extreme
120,000 Refueling: Moderate
’ Disruption: Looped 2 Medium
100,000 Non-Firm Avail: 0%
Retirement: Escalated 2 (16 GW)
10,000 Hours: 57.0 . :
ours: . Dispatch: Economic
5000 Average MW: 3,704.8
0 A . A Hourly Zonal Average LMP [$]
10,000 Hours: 53.0
5,000 Average MW: 538.8 ﬁ ,,
0 =
10,000 Hours: 9.0 ;
5,000 Average MW: 1,183.6 :
0 NN D /
10,000 Hours: 7.0 )

5,000 Average MW: 2,424.0

; Nl

$4,000 sof  $2,000
$2,000 | Sites Out of Qil Oil Barrels Burned: 6.76M
$0 A LR A ‘ | ok 0O 0 1 3 3 2 4 7 12 22 12 0
1 2 g 4 5 6 7 8 9 10 M1 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 279

140,000 Load: Extreme
Refueling: Moderate
120,000 . . :
Disruption: Looped 2 High
100,000 Non-Firm Avail: 0%
Retirement: Escalated 2 (16 GW)
10,000 Hours: 65.0 . :
Ours: 9. Dispatch: Economic
5000 Average MW: 3,619.1
0 . . A ’ \ ’\ A Hourly Zonal Average LMP [$]
10,000 Hours: 55.0
5,000 Average MW: 485.4 ﬁ X
0 =
10,000 Hours: 13.0 -
5,000 Average MW: 1,178.8 :
0 N NN\ N N ‘%'/
10,000 Hours: 7.0 \
5,000 Average MW: 2,938.8
0
$4,000 sof  M$2,000

$2,000 Sltes Out of O|I Oil Barrels Burned: 7.05M
3 3 5 8 14 23 10 0

3 4 5 6 7 8 9 10 11 12 13 14

Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.
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System Overview

Scenario: 280

140,000 Load: Extreme
ing: Limited
120,000 Rgfuehr_]g
Disruption: None
100,000 Non-Firm Avail: 0%
Retirement: Escalated 2 (16 GW)
10,000 H - 83.0 h .
Ours: ©9. Dispatch: Economic
5000 Average MW: 4,676.8
0 Hourly Zonal Average LMP [$]
10,000 Hours: 83.0
5,000 Average MW: 553.5
0
10,000 Hours: 27.0
5,000 Average MW: 1,151.3
0 P N NAMANN
10,000 Hours: 19.0
5,000 Average MW: 3,448.3 ’ \
0
$4,000 sof  W$2,000

$2,000 Sites Out of Qil Oil Barrels Burned: 5.50M
$0 . 0 6 7 11 15 20 60 71 80 86 90 92 70
1 2 3 4 5 6 7 8 9 10 11 12 13 14

12 3 4 5 6 7 8 9 10 11 12 13 14

Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.
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System Overview Scenario: 281
140,000 Load: Extreme
Refueling: Limited
Disruption: Single 1 Medium

100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 83.0 Dispatch: Economic
5,000 Average MW: 4,745.0
0 . Hourly Zonal Average LMP [$]
10,000 Hours: 83.0
5.000 Average MW: 550.9 ﬁ '
0 3
10,000 Hours: 29.0 ,
5,000 Average MW: 1,123.2
0 An [ NN N 0yt /
10,000 Hours: 19.0 3
5,000 Average MW: 3,555.8
0 A ‘ \ A
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 5.51M
$0 48 63 75 7
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 282

140,000 Load: Extreme
Refueling: Limited
120,000 Disruption: Single 1 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 87.0 Dispatch: Economic
5,000 Average MW: 4,614.2
0 . Hourly Zonal Average LMP [$]
10,000 Hours: 87.0
5.000 Average MW: 551.3 ﬁ '
0 3
10,000 Hours: 31.0 ,
5,000 Average MW: 1,097.5
0 A N NN N 0yt /
10,000 Hours: 20.0 3
5,000 Average MW: 3,620.7
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 5.58M
$0 46 61 73 81 88 91 92 70
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.
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System Overview Scenario: 283
140,000 Load: Extreme
Refueling: Limited
Disruption: Single 2 Medium

100,000 Non-Firm Avail: 0%
Retirement: Escalated 2 (16 GW)
10,000 Hours: 83.0 \ .
ours: 6. Dispatch: Economic
5000 Average MW: 4,701.7
0 A Hourly Zonal Average LMP [$]
10,000 Hours: 83.0
5,000 Average MW:; 551.2 ﬁ i
0 =]
10,000 Hours: 29.0 ,
5,000 Average MW: 1,112.2
0 A [N 0yt /
10,000 Hours: 19.0 3
5,000 Average MW: 3,514.3
0
$4,000 sof  $2,000

$2,000 Sites Out of Ol Oil Barrels Burned: 5.55M
" 11 17 20 60 71 80 85 89 91 69

3 4 5 6 7 8 9 10 11 12 13 14

Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 284

140,000 Load: Extreme
ing: Limited
120,000 Refueling _ |
Disruption: Single 2 High
100,000 Non-Firm Avail: 0%
Retirement: Escalated 2 (16 GW)
10,000 H - 87.0 h .
ours: of. Dispatch: Economic
5000 Average MW: 4,650.6
0 \ Hourly Zonal Average LMP [$]
10,000 Hours: 87.0
5,000 Average MW: 550.8 ﬁ X
0 =]
10,000 Hours: 31.0 -
5,000 Average MW: 1,120.4
0 AA NNAMNN D5 /
10,000 Hours: 20.0 Q
5,000 Average MW: 3,547.5
0
$4,000 sof  $2,000

$2,000 Sites Out of Qil Oil Barrels Burned: 5.56M
$0 - 0 7 9 12 18 20 ANIEVCEN:-PANE | ) i
1 2 3 4 5 6 7 8 9 10 M1 12 13 14

12 3 4 5 6 7 8 9 10 11 12 13 14

Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 285

140,000 Load: Extreme
190,000 Rfefuelir_\g: Limited |
’ Disruption: Looped 1 Medium
100,000 Non-Firm Avail: 0%
Retirement: Escalated 2 (16 GW)
10.000 Hours: 87.0 Dispatch: Economic
5,000 Average MW: 4,618.7
0 . MUMUW\M Hourly Zonal Average LMP [$]
10,000 Hours: 87.0
5,000 Average MW: 553.9 ﬁ X
0 B
10,000 Hours: 30.0 z
5,000 Average MW:; 1,111.1 :'.
0 An N NN N 0yt /
10,000 Hours: 19.0 3
5,000 Average MW: 3,615.3 ’ \
0
$4,000 sof  Ms$2,000

$2,000 Sites Out of Qil Oil Barrels Burned: 5.58M
$0 . 0 7 9 13 18 22 WANECEFIN T2 03 - [l
1 2 3 4 5 6 7 8 9 10 M1 12 13 14

12 3 4 5 6 7 8 9 10 11 12 13 14

Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 286

140,000 Load: Extreme
Refueling: Limited
120,000 Disruption: Looped 1 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 95.0 Dispatch: Economic
5,000 Average MW: 4,665.1
0 A N A Hourly Zonal Average LMP [$]
10,000 Hours: 93.0
5.000 Average MW: 543.6 ﬁ '
0 3
10,000 Hours: 35.0 ,
5,000 Average MW: 1,207.1
0 nn ANMNN A W /
10,000 Hours: 26.0 3
5,000 Average MW: 3,317.7
0 A\
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 5.69M
$0 53 63 76 83 87 92 92 70
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 287

140,000 Load: Extreme
120,000 Rfefuelir_\g: Limited |
’ Disruption: Looped 2 Medium
100,000 Non-Firm Avail: 0%
Retirement: Escalated 2 (16 GW)
10.000 Hours: 97.0 Dispatch: Economic
5,000 Average MW: 4,210.7
0 ) . /\_[U\_/\_/JU’WU-\M Hourly Zonal Average LMP [$]
10,000 Hours: 90.0
5,000 Average MW: 541.1 ﬁ i
0 T Pl e
10,000 Hours: 33.0 3
5,000 Average MW: 1,135.2 :'.
0 N AN nAMNN 0yt /
10,000 Hours: 21.0 3
5,000 Average MW: 3,254.4 ’ \
0
$4,000 sof  Ms$2,000

$2,000 Sites Out of Qil Oil Barrels Burned: 5.63M
$0 . O DA 49 64 T4 81 86 91 91 70
1 2 3 4 5 6 7 8 9 10 11 12 13 14

12 3 4 5 6 7 8 9 10 11 12 13 14

Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 288

140,000 Load: Extreme
190,000 Refueling: Limited
’ Disruption: Looped 2 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 111.0 Dispatch: Economic
5000 Average MW: 4,256.7
0 \ . Hourly Zonal Average LMP [$]
10,000 Hours: 96.0
5,000 Average MW: 493.7 ﬁ X
0 5
10,000 Hours: 47.0 -
5,000 Average MW: 1,199.9
0 N A NN ANAMNAN A 0yt /
10,000 Hours: 34.0 3

5,000 Average MW: 3,051.7

0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 5.83M
$0 61 69 78 1
1 2 3 4 5 6 7 8 9 10 M1 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 289

140,000 Load: Extreme
Refueling: Moderate
120000 A Disruption: None

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 24.0 Dispatch: Max Emergency
5,000 Average MW: 1,200.2
0 A A_/\ i Hourly Zonal Average LMP [$]
10,000 Hours: 7.0
5,000 Average MW:; 106.7
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  W$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.33M
$0 - o 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.
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System Overview Scenario: 290
140,000 Load: Extreme
Refueling: Moderate
Disruption: Single 1 Medium

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 23.0 Dispatch: Max Emergency
5,000 Average MW: 1,258.9
0 A A_/\ X Hourly Zonal Average LMP [$]
10,000 Hours: 6.0
5,000 Average MW: 106.3 ﬁ ,,
0 3
10,000 Hours: 0.0 ,
5,000 Average MW: 0.0
10,000 Hours: 0.0 3
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.32M
$0 .l , 00 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 291
Load: Extreme
Refueling: Moderate
Disruption: Single 1 High

140,000

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 23.0 Dispatch: Max Emergency
5,000 Average MW: 1,419.4
0 \ A_/\ o Hourly Zonal Average LMP [$]
10,000 Hours: 8.0
5,000 Average MW: 98.5
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
sof  W$2,000
Sites Out of Qil Oil Barrels Burned: 1.38M
s 00 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.
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System Overview Scenario: 292

140,000 Load: Extreme
Refueling: Moderate
Disruption: Single 2 Medium

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 24.0 Dispatch: Max Emergency
5,000 Average MW: 1,235.5
0 N\ . A_/\ X Hourly Zonal Average LMP [$]
10,000 Hours: 7.0
5,000 Average MW: 102.9 ﬁ ,,
0 3
10,000 Hours: 0.0 ,
5,000 Average MW: 0.0
10,000 Hours: 0.0 3
5,000 Average MW: 0.0
0
sof  W$2,000
Sites Out of Qil Oil Barrels Burned: 1.34M
\ 00 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.
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System Overview Scenario: 293
140,000 Load: Extreme
Refueling: Moderate
Disruption: Single 2 High

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 23.0 Dispatch: Max Emergency
5,000 Average MW: 1,404.9
0 N\ A_/\ - Hourly Zonal Average LMP [$]
10,000 Hours: 6.0
5,000 Average MW: 111.8 ﬁ ,,
0 3
10,000 Hours: 0.0 ,
5,000 Average MW: 0.0
10,000 Hours: 0.0 3
5,000 Average MW: 0.0
0
sof  W$2,000
Sites Out of Qil Oil Barrels Burned: 1.45M
00 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 294

140,000 Load: Extreme
Refueling: Moderate
Disruption: Looped 1 Medium

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 24.0 Dispatch: Max Emergency
5,000 Average MW: 1,148.9
0 A A_/\ X Hourly Zonal Average LMP [$]
10,000 Hours: 6.0
5000  Average MW 85.0 ﬁ ,,
0 3
10,000 Hours: 0.0 ,
5,000 Average MW: 0.0
10,000 Hours: 0.0 3
5,000 Average MW: 0.0
0
sof  W$2,000
Sites Out of Qil Oil Barrels Burned: 1.35M
e 00 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 295
140,000 Load: Extreme
Refueling: Moderate
Disruption: Looped 1 High

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 27.0 Dispatch: Max Emergency
5,000 Average MW: 1,323.9
0 \ \ j\_/\ ) Hourly Zonal Average LMP [$]
10,000 Hours: 9.0
5000  Average MW: 65.9 ﬁ ,,
0 3
10,000 Hours: 0.0 ,
5,000 Average MW: 0.0
10,000 Hours: 0.0 3
5,000 Average MW: 0.0
0
sof  W$2,000
Sites Out of Qil Oil Barrels Burned: 1.46M
sl N 00 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 296

Load: Extreme
Refueling: Moderate
Disruption: Looped 2 Medium

140,000

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 23.0 Dispatch: Max Emergency
5,000 Average MW: 1,218.8
0 A A_/\ X Hourly Zonal Average LMP [$]
10,000 Hours: 6.0
5,000 Average MW: 104 .4
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 1.36M
$0 ‘ 4 00 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 297
Load: Extreme
Refueling: Moderate
Disruption: Looped 2 High

140,000

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 31.0 Dispatch: Max Emergency
5,000 Average MW: 1,167.7
0 , A \ ) /\ L Hourly Zonal Average LMP [$]
10,000 Hours: 8.0
5,000 Average MW: 100.6
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
sof  W$2,000
Sites Out of Qil Oil Barrels Burned: 1.50M
ok 00 0 0 0 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview

Scenario: 298

140,000 Load: Extreme
120000 A Refueling: Limited
' Disruption: None
100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 28.0 Dispatch: Max Emergency
5,000 Average MW: 1,424.2

0 AJ\_A /\_/\_/\ N N
Hours: 8.0

10,000
5,000 Average MW; 155.8 CL,;;}
0

10,000

Hourly Zonal Average LMP [$]

Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  W$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 0.82M
$0 0 0 0 0 0 0 0 1 1 13 15 18 17 17
1T 2 3 4 5 6 7 8 9 10 1 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative

PJIM©2019




System Overview Scenario: 299
140,000 Load: Extreme
Refueling: Limited
Disruption: Single 1 Medium

120,000 A

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 32.0 Dispatch: Max Emergency
5,000 Average MW: 1,293 .4
0 v A H A Hourly Zonal Average LMP [$]
10,000 Hours: 9.0
5,000 Average MW: 136.2 ﬁ ,,
0 3
10,000 Hours: 0.0 ,
5,000 Average MW: 0.0
10,000 Hours: 0.0 3
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 0.82M
$0 LANN | L 00 0 0 0 0 0 1 2 11 14 16 15 15
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 300
Load: Extreme
Refueling: Limited
Disruption: Single 1 High

140,000

120,000 A

100,000 ¥ Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 31.0 Dispatch: Max Emergency
5,000 Average MW: 1,295.3
0 \ h H o Hourly Zonal Average LMP [$]
10,000 Hours: 10.0
5,000 Average MW: 124.7
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 0.85M
$0 Jou s i N e 0 0 0 0 0 0 0 0 2 13 16 18 17 17
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 301
140,000 Load: Extreme
Refueling: Limited
Disruption: Single 2 Medium

120000 A/

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 32.0 Dispatch: Max Emergency
5,000 Average MW: 1,253.3
0 A\, A H o Hourly Zonal Average LMP [$]
10,000 Hours: 8.0
5,000 Average MW: 155.2 ﬁ ,,
0 3
10,000 Hours: 0.0 ,
5,000 Average MW: 0.0
10,000 Hours: 0.0 3
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 0.82M
$0 AN L 0 0 0 0 0 0 0 1 2 12 15 16 15 15
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 302
140,000 Load: Extreme
Refueling: Limited
Disruption: Single 2 High

120,000 A

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 29.0 Dispatch: Max Emergency
5,000 Average MW: 1,415.6
0 I A /\ R Hourly Zonal Average LMP [$]
10,000 Hours: 11.0
5,000 Average MW: 124.8 ﬁ ,,
0 3
10,000 Hours: 0.0 ,
5,000 Average MW: 0.0 :
10,000 Hours: 0.0 3
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 0.90M
$0 et i N N 0 0 0 0 0 0 0 1 1 11 14 16 15 15
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 303

140,000 Load: Extreme
120,000 Refueling: Limited
a Disruption: Looped 1 Medium

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 29.0 Dispatch: Max Emergency
5,000 Average MW: 1,295 4
0 \ A /\ o Hourly Zonal Average LMP [$]
10,000 Hours: 9.0
5,000 Average MW: 125.5
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 0.82M
50 | 0 0 0 0 0 0 0 1 2 12 14 17 16 16
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 304
Load: Extreme
Refueling: Limited
Disruption: Looped 1 High

140,000

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 33.0 Dispatch: Max Emergency
5,000 Average MW: 1,350.1
0 \ A ,,/\ A Hourly Zonal Average LMP [$]
10,000 Hours: 10.0
5,000 Average MW: 125.6
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
sof  W$2,000
Sites Out of Qil Oil Barrels Burned: 0.94M
3w I ¥ BN N 0 0 0 0 1 1 2 4 6 14 18 19 18 18
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 305

Load: Extreme
Refueling: Limited
Disruption: Looped 2 Medium

140,000

120,000 A

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 29.0 Dispatch: Max Emergency
5,000 Average MW: 1,254.3
0 ) ) H A Hourly Zonal Average LMP [$]
10,000 Hours: 9.0
5,000 Average MW: 131.9
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 0.82M
$0 Ul ivTe o 00 0 0 0 0 0 1 1 12 14 16 15 15
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 306
Load: Extreme
Refueling: Limited
Disruption: Looped 2 High

140,000

120,000 A

100,000 Non-Firm Avail: 62.50%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 38.0 Dispatch: Max Emergency
5,000 Average MW: 1,318.5
0 . . | /\ a ﬂ/\ N Hourly Zonal Average LMP [$]
10,000 Hours: 11.0
5,000 Average MW: 130.1
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
10,000 Hours: 0.0
5,000 Average MW: 0.0
0
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 0.95M
$0 ‘ v s i gw . 0 0 0 0 0 0 1 3 5 13 17 18 17 17
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview

Scenario: 307

140,000 Load: Extreme
120,000 Rgfuellr_\g: Moderate
Disruption: None
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 65.0 Dispatch: Max Emergency
5,000 Average MW: 2,988.9
0 \ N \ Hourly Zonal Average LMP [$]
10,000 Hours: 54.0
5,000 Average MW: 263.3
0
10,000 Hours: 5.0
5,000 Average MW: 1,211.6
0 Jal
10,000 Hours: 4.0
5,000 Average MW: 1,028.6
0 A
$4,000 sof  W$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 3.97M
$0 0 0 0 0 0 0 0 1 2 6 8 5 0 0
2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 308

140,000 Load: Extreme
120,000 Rfefuellr_\g: Moderate |
Disruption: Single 1 Medium
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 67.0 Dispatch: Max Emergency
5,000 Average MW: 2,859.9
0 O . \ Hourly Zonal Average LMP [$]
10,000 Hours: 55.0
5.000 Average MW: 261.4 ﬁ '
0 3
10,000 Hours: 5.0 ,
5,000 Average MW: 1,160.6
0 N Ny /
10,000 Hours: 3.0 3
5,000 Average MW: 1,651.7
0 A
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 4.01M
$0 0 0 0 0 0 0 0 1 2 6 8 5 1 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 309

140,000 Load: Extreme
Refueling: Moderate
120,000 Disruption: Single 1 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 67.0 Dispatch: Max Emergency
5,000 Average MW: 2,960.7
0 A N \ Hourly Zonal Average LMP [$]
10,000 Hours: 57.0
5.000 Average MW: 236.1 ﬁ '
0 3
10,000 Hours: 5.0 ,
5,000 Average MW: 1,403.3
0 n Ny /
10,000 Hours: 5.0 3
5,000 Average MW: 2,163.5
0 )
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 4.13M
$0 00 0 0 0 0 0 2 2 8 8 4 1 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 310

140,000 Load: Extreme
120,000 Rfefuelir_\g: Moderate |
’ Disruption: Single 2 Medium
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 66.0 Dispatch: Max Emergency
5,000 Average MW: 2,907.0
0 A . A H H /\_/\_]—\‘[\JW A Hourly Zonal Average LMP [$]
10,000 Hours: 55.0
5,000 Average MW:; 261.0 gg} ﬁ i
; vy
10,000 Hours: 5.0 z
5,000 Average MW: 1,310.0 :'.
0 a Ny //
10,000 Hours: 4.0 3
5,000 Average MW: 1,817.7
0 A
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 4.05M
$0 0 0 0 0 0 0 0 2 2 6 8 4 1 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 311

140,000 Load: Extreme
Refueling: Moderate
120,000 Disruption: Single 2 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 66.0 Dispatch: Max Emergency
5,000 Average MW: 2,977.9
0 A . \ Hourly Zonal Average LMP [$]
10,000 Hours: 55.0
5.000 Average MW: 248.5 ﬁ '
0 3
10,000 Hours: 5.0 ,
5000 Average MW: 1,342.2 b
0 n Ny /
10,000 Hours: 4.0 3
5,000 Average MW: 1,884.2
0 A
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 4.21M
$0 00 0 0 0 0 0 2 3 7 8 5 1 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 312

140,000 Load: Extreme
120,000 Refueling: Moderate
’ Disruption: Looped 1 Medium
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 66.0 Dispatch: Max Emergency
5,000 Average MW: 2,930.0
0 \ i A A Hourly Zonal Average LMP [$]
10,000 Hours: 54.0
5.000 Average MW: 260.9 ﬁ '
0 3
10,000 Hours: 5.0 ,
5,000 Average MW: 1,370.7
0 a Ny /
10,000 Hours: 4.0 3
5,000 Average MW: 1,828.3
0 A
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 4.06M
$0 0 0 0 0 0 0 0 2 2 6 8 5 1 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 313

140,000 Load: Extreme
120,000 Rgfuellr_\g: Moderate _
Disruption: Looped 1 High
100,000 Non-Firm Avail: 0%
10.000 Retirement: Escalated 2 (16 GW)
' Hours: 72.0 Dispatch: Max Emergency
5,000 Average MW: 2,973.5
0 N\ \ N Hourly Zonal Average LMP [$]
10,000 Hours: 61.0
5.000 Average MW: 252.9 ﬁ »,
0 %
10,000 Hours: 5.0 .
5000 Average MW: 1,406.4 b
0 n R /
10,000 Hours: 4.0 ")
5,000 Average MW: 2,276.0
0 I\
$4,000 sof  M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 4.22M
$0 0 0 0 0 0 0 0 2 3 7 9 5 1 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 314

140,000 Load: Extreme
120,000 Refueling: Moderate
’ Disruption: Looped 2 Medium
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 66.0 Dispatch: Max Emergency
5,000 Average MW: 2,989.7
0 \ . N Hourly Zonal Average LMP [$]
10,000 Hours: 52.0
5.000 Average MW: 275.1 ﬁ '
0 3
10,000 Hours: 5.0 ,
5,000 Average MW: 1,287.0
0 a Ny /
10,000 Hours: 3.0 3
5,000 Average MW: 1,717.4
0 A
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 4.12M
$0 0 0 0 0 0 0 0 3 3 7 9 4 1 0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 315

140,000 Load: Extreme
Refueling: Moderate

120,000 Disruption: Looped 2 High
100,000 Non-Firm Avail: 0%

10,000 Retirement: Escalated 2 (16 GW)

' Hours: 86.0 Dispatch: Max Emergency
5,000 Average MW: 2,724.8
o, . . Hourly Zonal Average LMP [$]

10,000 Hours: 62.0

5,000 Average MW: 234.0 % ﬁ ,,
0 %

10,000 Hours: 9.0 ,
5,000 Average MW: 1,097.2
0 N n ’ "*'.'5_//
10,000 Hours: 4.0
5,000 Average MW: 1,521.1
0 A
$4,000 sof  $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 4.50M
$0 00 1 1 1 1 1 3 5 810 6 2 0
1 2 g 4 5 6 7 8 9 10 M1 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.
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System Overview

Scenario: 316

140,000 Load: Extreme
120,000 Rgfuellr_\g: Limited
Disruption: None
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 98.0 Dispatch: Max Emergency
5,000 Average MW: 3,735.4
0 A . Hourly Zonal Average LMP [$]
10,000 Hours: 93.0
5,000 Average MW: 316.6 ‘
0
10,000 Hours: 18.0
5,000 Average MW: 1,112.2
0 A_NMN
10,000 Hours: 11.0
5,000 Average MW: 3,528.8 /\_/\
0
$4,000 o M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 3.41M
$0 I A T ANG00 47 61 71 70 71 55
2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Day of Event *141 Total Sites Day of Event
Legend
== Forecasted = Deployed Demand Reserve “Voltage == Load == Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.
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System Overview Scenario: 317

140,000 Load: Extreme
Refueling: Limited
120,000 Disruption: Single 1 Medium
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 2 (16 GW)
' Hours: 100.0 Dispatch: Max Emergency
5,000 Average MW: 3,754.2
0 A . Hourly Zonal Average LMP [$]
10,000 Hours: 97.0
5,000 Average MW: 314.1 a ‘ "
0 %

10,000 Hours: 17.0
5,000 Average MW: 1,248.8
0 ANMAA
10,000 Hours: 12.0
5,000 Average MW: 3,616.0 /\—/\
0
$4,000 sof . $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 3.45M
$0 ICEIEC N I T2) 50 66 73 71 73 57
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.
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System Overview Scenario: 318

140,000 Load: Extreme
Refueling: Limited
120,000 Disruption: Single 1 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 2 (16 GW)
' Hours: 103.0 Dispatch: Max Emergency
5,000 Average MW: 3,783.6
0 A \ A Hourly Zonal Average LMP [$]
10,000 Hours: 96.0
5,000 Average MW: 303.2 a ‘ "
0 %

10,000 Hours: 20.0
5,000 Average MW: 1,120.2
0 NN
10,000 Hours: 13.0
5,000 Average MW: 3,776.8 /\_/\—A
0 .
$4,000 sof . $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 3.56M
$0 47 64 72 70 72 57
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.

Fuel Security Analysis: A PJM Resilience Initiative PJM©2019




System Overview Scenario: 319

140,000 Load: Extreme
Refueling: Limited
120,000 Disruption: Single 2 Medium
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 2 (16 GW)
' Hours: 102.0 Dispatch: Max Emergency
5,000 Average MW: 3,672.6
0 A i A Hourly Zonal Average LMP [$]
10,000 Hours: 96.0
5,000 Average MW: 315.8 a ‘ ,'
0 %

10,000 Hours: 19.0
5,000 Average MW: 1,116.7
0 AN,
10,000 Hours: 13.0
5,000 Average MW: 3,299.6 /\_/\
0 . )
$4,000 sof  M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 3.48M
$0 49 64 72 70 72 57
1 2 3 4 5 6 7 g8 9 10 11 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.
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System Overview Scenario: 320

140,000 Load: Extreme
Refueling: Limited
120,000 Disruption: Single 2 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 2 (16 GW)
' Hours: 105.0 Dispatch: Max Emergency
5,000 Average MW: 3,823.5
0 A i Hourly Zonal Average LMP [$]
10,000 Hours: 96.0
5,000 Average MW: 307.1 a ‘ "
0 %

10,000 Hours: 22.0
5,000 Average MW: 1,054.4
0 N NN A
10,000 Hours: 14.0
5,000 Average MW: 3,810.9
0 A /\H ,
$4,000 sof . $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 3.66M
$0 RO 36 50 66 73 71 74 58
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.
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System Overview Scenario: 321

140,000 Load: Extreme
Refueling: Limited
120,000 Disruption: Looped 1 Medium
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 2 (16 GW)
' Hours: 102.0 Dispatch: Max Emergency
5,000 Average MW: 3,773.8
0 A\ i Hourly Zonal Average LMP [$]
10,000 Hours: 96.0
5,000 Average MW: 321.4 a ‘ ,'
0 %

10,000 Hours: 19.0
5,000 Average MW:; 1,188.1
0 N NN
10,000 Hours: 14.0
5,000 Average MW: 3,631.5
0 \ /\H
$4,000 sof . $2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 3.50M
$0 RORERNCIANCINTN28" 40 51 67 76 73 75 60
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.
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System Overview Scenario: 322

140,000 Load: Extreme
Refueling: Limited
120,000 Disruption: Looped 1 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 2 (16 GW)
' Hours: 105.0 Dispatch: Max Emergency
5,000 Average MW: 4,085.0
0 a N\ I Hourly Zonal Average LMP [$]
10,000 Hours: 99.0
5,000 Average MW: 329.9 a ‘ "
0 %

10,000 Hours: 23.0
5,000 Average MW: 1,117.5
0 A NN A
10,000 Hours: 15.0
5,000 Average MW: 3,984.6
0 N / \ A
$4,000 sof  M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 3.65M
$0 57 70 76 77 75 60
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.
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System Overview Scenario: 323

140,000 Load: Extreme
Refueling: Limited

120,000 Disruption: Looped 2 Medium
100,000 Non-Firm Avail: 0%

10,000 Retirement: Escalated 2 (16 GW)

' Hours: 104.0 Dispatch: Max Emergency
5,000 Average MW: 3,708.7
0 N 0 A Hourly Zonal Average LMP [$]

10,000 Hours: 98.0

5,000 Average MW: 318.3 a ‘ ,'
0 %

10,000 Hours: 19.0
5,000 Average MW: 1,207.0
0 AW WA A
10,000 Hours: 14.0
5,000 Average MW: 3,677.8
0 N H
$4,000 sof  M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 3.55M
$0 50 66 73 69 73 57
1 2 3 4 5 6 7 8 9 10 1 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.
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System Overview Scenario: 324

140,000 Load: Extreme
Refueling: Limited
120,000 Disruption: Looped 2 High
100,000 Non-Firm Avail: 0%
10,000 Retirement: Escalated 2 (16 GW)
’ Hours: 128.0 Dispatch: Max Emergency
5,000 Average MW: 3,715.4
ol . A Hourly Zonal Average LMP [$]
10,000 Hours: 105.0
5.000 Average MW: 296.7 a ‘ '
0 %

10,000 Hours: 34.0
5,000 Average MW:; 1,125.1
0 N\ A A NN A
10,000 Hours: 22.0
5,000 Average MW: 3,207.0
0 N
$4,000 sof  M$2,000
$2,000 Sites Out of Qil Oil Barrels Burned: 3.87M
$0 IS AR FIRGAS6) 51 61 76 81 79 77 63
1 2 3 4 5 6 7 8 9 10 N 12 13 14 1.2 3 4 5 6 7 8 9 10 11 12 13 14
Gas Pipeline Disruption Day of Event *141 Total Sites Day of Event
Legend
=== Forecasted == Deployed Demand Reserve “Voltage = Load = Price ($)
Demand (MW) Response (MW) Shortage (MW) Reduction (MW) Shed (MW)
=== Generation (MW)

Prices shown are products of the input assumptions and do not represent forecasts of actual prices.
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