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Executive Summary

According to Presidential Policy Directive 21: Critical Infrastructure Security and Resilience, resilience is defined as “the ability to prepare for
and adapt to changing conditions and withstand and recover rapidly from disruptions.

Resilience improvements represent major strategic objectives of any critical infrastructure sector, including electric power. Prerequisites for
success include a well-thought-out strategic vision, well-executed action plans, an effective mechanism for allocating capital and prioritizing
investment options under financial constraints. Storm events are one of the major causes of substantial disruption to electric utility
infrastructure, which affects the continuity of power supply.

It is important to develop metrics that can capture the utility’s performance during each of these events. At ComEd, performance during a
storm can be measured by percentage of customers restored within 12 hours of losing power and performance during a gray sky day can be
measured by percentage of gray sky days with fewer than 12,000 customer interruptions.

Approach

+ The baseline threshold for storm categories were derived by analyzing historical storm data

«  Criteria for Gray Sky Day was derived by identifying exponential increase in outages based on weather conditions

« Historical performance on each gray sky day was evaluated and the target of 12,000 customer interruption was selected based on the
median of the data set

Goal

« Storm Resiliency - Focuses on speed of recovery during first 12 hours from customers losing power. Helps determine areas to accelerate
restoration of large disruptive events

» Gray Sky Day Resiliency - Focuses on robustness and the ability to withstand most weather events

Benefits
«  Storm Resiliency - Provides insights and guidance on performance of storm restoration efforts
« Gray Sky Day Resiliency - Provides insights and guidance on performance of customers impacted due to inclement weather



Storm Resiliency Definition

» (Calculation:

1) For each storm in a calendar year, calculate the ratio of customers without power for more than 12 hours and total
customer interruptions (Cl) including customers automatically restored (ACI) through smart switch operations (DA
devices), community energy storage, and microgrids (does not include substation reclosing events) — measured in %

¥ Customers Without Power for More Than 12 Hours
Sustained CI+ACI Due to Distribution Automation

Storm Event: x =

2) Based on number of interruptions (storm outages), categorize each storm event significant, large, medium, or small
3) Determine if X is greater than or equal to the threshold value (Y) for the category.
4) If X <Y, storm met expectations. If X >=, storm did not meet expectations

« Storm event size
— Since all storms are not equal, to compare and gauge improvement, storms will be categorized into four categories
« Significant Storms: Defined as greater than 1500 storm outages
» Large Storms: Defined as between 701 and 1500 storm outages
* Medium Storms: Defined as between 251 and 700 storm outages
« Small Storms: Defined as less than or equal to 250 storm outages

— For each storm size, the average percentage of customers without power for 12+ hours was calculated annually
between 2009 and 2018

— These annual averages were used to determine the baseline threshold values for each storm size
+ Significant = 24.1%
* Large =9.0%
*  Medium = 2.8%
« Small =0.8%



Storm Resiliency Definition Cont.

e Metric:

Storm size

This metric accounts for:

Sustained customer interruptions

Avoided customer interruptions

* How we are doing:

resiliency threshold

Communicated to operations and storm is being reviewed

Metric that measures the speed of recovery during a storm event

To assess the current storm response process and determine solutions that can improve performance

YTD September, there was one storm resulting in ~40k customer interruptions and it did not achieve the storm

. N Restored
Sustained|Sustained MED
Start Storm End Storm |, oot Restore | ICC | Outage | cust |SAIFI| cust. |CUSEINt(cprpp(min|  Max | DA | >12Hrs| o) Sive
Date Time Date Time Report Hrs Otg(HR)*| ACI (w/
Count Inter Int.
ACI)
a8/3/2022 13:04| 8/3/2022 19:10| 8/4/2022 19:46 MNOY 224 37,747| 0.00% 0 67,371 107 28.0]115781 SMALL

v' Comparison to historical

Number of Storms Favorable to Threshold

Number of Storms By Size




Storm Resiliency Definition Cont.

v" Comparison to historical
. YTD September, performance is 88% which is an improvement compared to prior years for the same time

Percent of Storms Favorable to Threshold =¥ |
Percent of Storms Favorable to Threshold
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Storm Resiliency Definition Cont.

Key Performance Indicator (KPI) Tier 3 Metric - 2022

ComEd Operations

Operational Excellence
Storm Resiliency

Good

T

Reporting Period: September 2022

Rste == Actual (Mo )

T ar get (Mo.)

—a— Actual (YTD)

—#— Target (vTD)

e Projected (v TD)

100 -
90
80
70
60
50
40
30 4

10

Jan Feb Mar

Mary

Jun

N

Sep

Storm Resiliency (YTD)

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Dec

Actual %

100

100

100

100

100

100

100

88

Target %

100

100

100

100

100

78

75

73

76

78

il

80

Projected %

B9

a1

Number of Storms Fav. To Threshold

# of Storms




Storm Resiliency Cont.

« Storm 1 and Storm 2 have a similar outage range, as seen in the Table. However, Storm 1 occurred at 8 PM and had a
second storm wave, while Storm 2 occurred at 1 PM. Distribution automation restored 26,511 customers for Storm 1

storm whereas it restored 30,872 for Storm 2

Start End Sustained [ Sustained Max
Storm [Storm Date| Outage | Customer ((:ﬁ.lr?)l Outage | DAACI Restg:’?ié:)ZHrs
Date Time Time Count |Interruption (HR)
6/20/2021 | 6/21/2021
Storm 1 20:18 17-34 540 54,131 331 93.1 26,511 8.00%
9/7/2021 | 9/8/2021
Storm 2 13:02 6:13 420 40,946 231 39.4 30,372 3.70%
Open Outages for Storm 1 Open Outages for Storm 2
250 250
9 200 200
& @
3 150 \ & 150
S - § 100
g 100 Second storm wave -
E F=
= 50 E %0
=

10 20

30 40

50

Hour from the Storm

G0 70
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Gray Sky Day Definition

* Gray Sky Days (GSD) Definition: Includes any calendar day that meets any one of the following weather criteria:
= >=80°F average temperature across the system
= <=0°F average temperature across the system

>=25MPH average sustained wind speeds across the system
>=25MPH average one-hour wind gust across the system

>=(0.75" average rain across the system

>=3,000 lightning strokes across the system

Uses ICC definition of a customer Interruption i.e. applying ICC exclusions such as customer related, planned outages, fire/police requests,

alternative retail electric supplier (RES) or utilities outages

GSD Intensity measures extremity of qualifying weather conditions

Three color codes (yellow, orange, red) account for average daily temperature, wind speed, rainfall, and lightning strokes

These color codes can be used to evaluate reliability performance on a given GSD

Yellow

Average temperature
vetween 80 and 85
degrees

*Average temperature
between 0 and -5
degrees

*Average sustained
wind speed between
25 and 30 MPH

*Average of one-hour
wind gust between
25 MPH and 30 MPH

*Average rainfall
between 0.75” and 1”

*Lightning stroke
count between 3,000
and 6,000

Orange

Average temperature
etween 85 and 90
degrees

*Average temperature
between -5 and -10
degrees

*Average sustained
wind speed between
30 and 35 MPH

*Average of one-hour
wind gust between
30 MPH and 35 MPH

*Average rainfall
between 1” and 1.25”

*Lightning stroke
count between 6,000
and 10,000




Gray Sky Day Resiliency Cont.

* Metric:
— Measures the sturdiness or robustness of the system and ability to withstand events
— This metric accounts for:
* Weather conditions (Independent of storm definition)
« Sustained customer interruptions
— To assess the robustness of the system based on various weather conditions and determine solutions that can improve performance

— The historical performance between 2014 and 2018 on each Gray Sky Day was evaluated and the target of 12,000 customer interruption
was selected based on the median of the data set

e (Calculation:

1) Metric is measured in percentage of GSDs that do not exceed the target value. The target value is set at 12,000 customer interruptions.

# of Gray Sky Days < 12000 Cl / Total # of Gray Sky Days = % of Success

* How we are doing:

— YTD through September, 70% or 41 out of 58 Gray Sky days had less than 12k customer Interruptions compared to 2021 which had
69% or 35 out of 51 Gray Sky Days had less than 12k customers Interruptions.

— YTD target of 76%

71%
70% 69%

60% 58% 58%

50% 47%

42%

o N ¥
¥ 14 4
L s » ® »® "
Gray Sky Year



Gray Sky Day Resiliency Cont.

* Number of Gray Sky Days <12,000 Customer Interruptions

Number of Gray Sky Days by Customer Interruptions il
. Number of Gray Sky Days 10-12k Cl
Number of Gray Sky Days by Customer Interruptions I Number of Grey, Sk Days < 10K
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Gray Sky Day Resiliency Cont.

+ Key Performance Indicator (KPI) Tier 3 Metric - 2022

ComEd Operations
Operational Excellence
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ray Sky Days Outage Calendar

« Gray Sky Day indicator added to Outage Statistics Calendar

West North South Chicago
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Conclusion

« ComkEd’s resiliency metrics can be expanded beyond weather conditions. For this reason, ComEd is leading
the IEEE Distribution Resiliency Taskforce to develop the 'Distribution Resiliency Guide' by rallying a team of
over 60 utilities, universities, National Labs and Industry across the world. The framework requires a set of
inputs, models, and outputs to facilitate a systematic, risk-informed, data-driven, resilience-focused
decision-making process. The guide is to be completed by end of 2024.

« ComkEd has developed Storm and Gray sky day resiliency metrics to track storm performance. ComEd has
invested significantly in system infrastructure improvements.

« ComkEd analyses the storm performance using these metrics and can focus investments and planning
based on the system performance (resilience).

« The ComEd resiliency metrics provides clear picture of storm restoration (speed of recovery) and gray sky
day (system robustness) performance.
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Metric 2: Gray Sky Day Resiliency

» Weather Criteria: Temperature
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Metric 2: Gray Sky Day Resiliency Cont.

 Weather Criteria: Wind
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