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Overview
I. Background, context, conclusions, recommendations
II. Analytical approach
III. High-level geographic look at the PSCo electric distribution system
IV. Overview of historic outage trends and comparison to 2024

A. Systemwide
B. Regional

V. Impacts of Major Events on outages
A. Trends in outages resulting from Major Events
B. Historic trends and 2024 outages excluding Major Events

VI. Planned outages
VII. Outage causation analysis
VIII. Feeder-level analysis

A. 15 most problematic feeders in 2024
B. Single feeder case study from South Broadway in Denver

IX. Summary of conclusions and recommendations
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I. Background and Context
The Commission initiated this investigation through Decision C24-0668, noting the following:

● The Consumer Affairs office of the Commission received numerous phone calls, complaints, and 
comments from the public regarding a series of outages on PSCo’s (Xcel Energy) system in 2024

● Denver City Councilwoman Flor Alvidrez filed a comment on behalf of 178 businesses and residents in 
Denver between Lincoln Street and Broadway detailing adverse impacts resulting from electric outages 
in that area

● A Consumer Affairs analysis reported pockets of complaints which describe outages across the entire 
state, extending from the Sterling Ranch area in Littleton to Grand Junction and Palisade, and from 
Boulder to Central Denver along South Broadway, as well as Platteville

● Media outlets in Grand Junction, Summit County, and several TV news outlets in Denver also reported 
on the outages

● It is apparent that PSCo customers are well-aware of the continuing outage situation, as is the company 
itself
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I. Background and Context
● Decision C24-0668 ordered Staff to conduct an investigation into:

a. The overall trend in PSCo outages for the last 5-10 years
b. Recent outage areas
c. Impact of wildfire mitigation activities and operations on frequency and length of outages
d. Adequacy of current event logs and reporting requirements
e. Impact of Advanced Metering Infrastructure (“AMI”)
f. Procedures for restoring service
g. Impact of overall customer growth and the number of customers by region on outage trends

● This presentation emphasizes Staff’s investigation into items (a) through (d) above. Although Staff 
understands the Commission’s interest in the remaining items, data limitations prevented Staff from 
analyzing them in-depth within this investigation. Staff suggests that a Commissioners’ Information 
Meeting may be a more fruitful opportunity for the Commission to inquire about these topics with PSCo 
personnel directly
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I. Conclusions of Staff’s Investigation
1. From 2015 through 2023, PSCo’s system shows an overall trend of increasing outage minutes

and outage incidents
○ The average customer experienced ~5 more minutes of outage each year, 45 minutes in

total over this period

2. Systemwide outage minutes in 2024 were much higher than the 2015-2023 trend would have
predicted
○ The average customer experienced 350 minutes of outage in 2024, compared to ~166

minutes per customer suggested by the 2015-2023 trend.

3. Outages were widespread across PSCo’s service territory
○ 2024 outage minutes per customer were above the historical trend in 6 of 9 PSCo regions
○ 2024 outage minutes per customer were greater than 2023 in all 9 PSCo regions

4. Wildfire Safety Operations (WSO) appear to account for some, but not all, of the increase in
outages in 2024
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I. Conclusions of Staff’s Investigation
5. A small number of the worst performing feeders account for a substantial portion of 2024

outage minutes
○ Customers on the 15 worst performing feeders of more than 800 (<2% of feeders)

experienced ~18% of outage minutes in 2024
○ Customers on 14 of 15 of the worst performing 2024 feeders reached their highest rates

of outage minutes per customer since at least 2015
○ 2024 outage rates on these feeders remain historically high after excluding outages

associated with Major Events (i.e. outages likely related to WSO and major weather
events)

6. The outages on South Broadway in Denver appear to be associated with a particularly
problematic section of a single feeder. Although this feeder as a whole was not among the 15
worst performing feeders in 2024, customers on this section of this feeder experienced 2024
outage minutes comparable to the worst feeders in PSCo’s distribution system
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I. Conclusions of Staff’s Investigation
7. Under PSCo’s existing Quality of Service Plan (QSP), the Company paid ~$6.5 Million in

penalties based on 2024 performance:
○ $4.9 Million based on reliability performance
○ $1.7 Million based on customer service performance
○ If the penalties had remained constant, Staff estimates PSCo’s QSP penalties would have

increased 182% from 2023 to 2024, from $1.5 million to $4.2 million
○ The new QSP that applies to 2024 includes steeper penalties for poor reliability in

Disproportionately Impacted Communities (DICs) and new penalties based on customer
service performance
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I. Conclusions of Staff’s Investigation
8. PSCo maintains out “outage log” pursuant to Commission Rule 3203. However, the outage log

provides only limited insight into outage causes
○ Outages are frequently logged as having “unknown” cause
○ The outage log itself does not incorporate Major Events and WSO information. Staff

encountered difficulties reconciling the outage log with a separate WSO log provided by
PSCo

○ Although “Clear for Public Safety” and “Public Safety Power Shutoff” (PSPS) are both
used for WSO-related outages, it is unclear what criteria the Company uses to apply
“Clear for Public Safety.”

○ Labels for causes are not consistent over time.
○ The outage log provides data down to the feeder level only, not allowing for more

granular analysis
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I. Recommendations
● Staff offers the following recommendations for the Commission’s consideration in ongoing 

and future proceedings and/or rulemakings

● Recommendations for future Commission action:
○ The Commission should require the Company to include additional information in its 

outage log, as detailed further below
○ The Commission should require the Company to record outages with greater geographic 

precision, at a minimum incorporating affected census blocks into the current outage log
○ The Commission should promulgate QSP rules 
○ The Commission should encourage and require, as appropriate, more proactive 

communication around all types of planned and Company-controlled outages
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Metrics Used in Staff’s Analysis

Staff used common electric industry reliability metrics to assess the impacts of grid outages on customer experience. 
These include the following specific metrics (these are explained in greater detail below): 

● SAIDI – System Average Interruption Duration Index
● SAIFI – System Average Interruption Frequency Index
● CAIDI – Customer Average Interruption Duration Index
● CAIFI – Customer Average Interruption Frequency Index
● CEMI6 – Customer Experiencing Multiple (6) Interruptions
● CELI12 – Customers Experiencing Long Interruption Duration (12 hours)
● CELI24 – Customers Experiencing Long Interruption Duration (24 hours)

These metrics overlap with the metrics used in PSCo’s Quality of Service Plan (QSP) but are not the same. A goal of 
this investigation is to evaluate PSCo’s 2024 outages through the lens of the customer experience. This is a distinct 
goal of the Company’s QSP reports, which evaluate the Company’s performance (and enforce penalties) based on 
Commission-approved performance metrics that make reasonable exclusions for certain factors that are outside of 
the Company’s control (such as severe weather events). 

While there are certainly factors outside of PSCo’s control, these factors nonetheless affect customer 
experience and perception and are therefore relevant to this investigation. This analysis does not contradict or 
contest the Company’s QSP reporting, but rather provides a different, more customer-facing perspective. QSP 
penalties are assessed in the 2024 QSP Report, which PSCo filed on April 1, 2025 in Proceeding No. 23A-0356E.
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Metrics Used in Staff’s Analysis
● Average Outage Minutes/Customer (SAIDI)

○ The average number of outage minutes experienced by a customer in a given geographic area
(Whole service area, region, or feeder)

○ Accounts for changes in population of a given geographic area over time
○ Reflects the average number of outage minutes for ALL customers, not any specific customer that

experienced an outage
● Outages/Customer (SAIFI)

○ Total number of interruptions, normalized to the to number of customers in that geographic area.
○ Accounts for each individual customer that experienced an outage
○ Does not account for whether an individual customer experienced multiple outages in a year

● Average Duration (CAIDI)
○ Average duration of an outage

● Average Number Outages for Customers who Experienced and Outage (CAIFI)
● Customers that Experience 6 or more Outages (CEMI6)
● Outages Longer than 12 hours (CELI12)
● Outages Longer than 24 hours (CELI24)
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PSCo Paid Penalties in its 2024 Quality of Service Report
● PSCo files annual QSP reports to assess penalties that must be paid by the Company for not hitting Commission-approved 

metrics for:

○ Customer service (calls and response time)

○ Reliability (SAIDI by census block group, CEMI6, CELI18)

● The most recent performance metrics, which went into effect in 2024, include separate penalties for Disproportionately 
Impacted Communities (DICs) and Non-DICs to track disparate impacts to these distinct groups of customers 

● PSCo paid higher penalties in 2024 than in the past three years combined
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III. High -Level Overview of the Company’s System

General Regional Descriptions

PSCo’s system is broken up into 9 
geographic regions.
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Regional Customers

III. High -Level Overview of the Company’s System
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IV. Overview of Historical Trends Compared to 2024:
● PSCo maintains a log of all system outages, including causation, outage level, feeder, and other

information

● The motivation behind this investigation was driven by the customer reports of more and longer outages
in 2024, so Staff first analyzed the raw outage log.

○ No exclusions were made for specific causes or other criteria in this phase of the analysis to
explore and compare customer experience with the documented outages

● This analysis allowed Staff to verify customer experience in the data and start to build a picture of
what areas of PSCo’s system were most affected and why.

● Staff analyzed outages on the system at three levels:

○ Whole system

○ By region

○ By feeder (Section VIII of this report)

16
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Outage History Compared to 2024: No Exclusions

Whole System Overall system trends without exclusions for specific kinds 
of outages or circumstances

17

Regional Regional trends without without exclusions for specific 
kinds of outages or circumstances 
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Outage History Compared to 2024: No Exclusions

Whole Service 
Area Level

Historic Outage Analysis of the Whole System 
Without Exclusions
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Summary of Whole Service Area

19

At a whole service area level:
1) Customer are experiencing more outages year-over-year
2) In 2024, customers experienced more outages on average than previous years
3) In 2024, customers experienced longer outages on average than previous years
4) In 2024, many more customers experienced multiple outages than in previous years, which is not explained by a single significant weather

event
5) In 2024, many more customers experienced very long outages than in previous years
6) The April windstorm was a significant component of that increase

Taken together, the average customer experienced more time without service and a larger number of customers experienced more and/or 
longer outages than in previous years. Much of that increase was due to the April windstorm, but this singular storm does not explain 100% of 
the increase in outage minutes in 2024, nor the increase in outage minutes over time.
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Whole System - History of Outages, No Exclusions

20

There was a clear increase in the number outage minutes in 2024 at a system-wide level compared to historical trends. The increase 
was driven by both an increase in the number of individual outages and longer outage durations.
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Whole System, Outage Minutes/Customer Spiked in 2024

21

● The primary metric in this analysis is average outage
minutes/customer (SAIDI) to normalize for the total number of
customers in a given year

● By this metric, the average customer experienced more than
double the total amount of outage time compared to what the
historical trend would predict

● The goal of subsequent analysis is to build more detailed
picture of the causes, when the outages occurred, and where
the outages occurred to fully understand why 2024 was such an
outlier.

○ Regional factors
○ Specific feeders
○ Causes

At a system level, a combination of the number of customers 
impacted and duration drove the increase in outage minutes
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Whole System - More Customers Experienced Frequent and Long Duration
 

Outages than Previous Years

22

● In 2024, the highest number of customers in the last 10 years experienced six or more outages
○ These ~90,000 customers (6% of all customers) experienced at least 21% of all

outages in 2024, nearly double the next highest share in this 10 year period.*
● The number of customers who experienced outages that were 12 hours or longer was also at

an all time high
○ These ~148,000 customers (less than 10% of all customers) experienced at least 29%

of all outage minutes in 2024**
● Customers who experienced an outage experienced more outages on average than previous

year, ~25% increase compared to the historical trend.
Customers who experienced frequent and/or long outages in 2024 were more disproportionately 

burdened than previous years
* Determined by taking the total number of outages experienced by CEMI6 customers relative to the total number of outages (CEMI6 x 6/Total outages). This is a floor, because some
of these customers experienced more than 6 outages in 2024.
** This factors in customers who experienced outages of 24 hours or longer as well. Of the ~148,000 customers who experienced and outage of 12 hours or longer, ~69,000
experienced an outage of 24 hours or longer. This is a floor, because some of these customers experienced outages between 12 and 24 hours, or outages that were longer than 24
hours.
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Whole System, Historic Seasonality of Outages
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● There is a seasonality component to when significant outages occur. Many of
the larger outages occur in the spring.

● Large spikes generally correspond to severe weather events that caused a
large number of prolonged outages:

○ March 2016/2019: Major spring snow storms
○ December 2021: The Marshall fire in Boulder County
○ April 2024: A major wind storm at the same time that PSCo was

implementing new Wildfire System Operations procedures

● Most of the very-large events are “Major Events”, which is a specific
designation on days in which weather conditions may impact the grid, such
as:

○ High winds
○ High temperatures
○ Dry conditions
○ Heavy snow

● The wind event in April of 2024 was the largest disruption since at least 2015
and was a significant driver of the high outage minutes in 2024

● During this event, most of PSCo’s system was in a wildfire safety mode to
mitigate wildfire risk and damage to the system, and implemented its first
Public Safety Power Shutoff (PSPS)
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Whole System, Historic Seasonality of Outages

24

● There is a seasonality component to when significant outages occur

● Large spikes generally correspond to severe weather events that caused a
large number of prolonged outages:

○ March 2016/2019: There were large snow storms
○ December 2021: The Marshall fire in Boulder County
○ April 2024: A significant wind storm at the same time that PSCo was

implementing new Wildfire System Operations procedures

● Most of the very-large events are “Major Events”, which is a specific
designation on days in which weather conditions may impact the grid, such
as:

○ High winds
○ High temperatures
○ Dry conditions
○ Heavy snow

● The wind event in April of 2024 was the largest disruption since at least 2015
and was a significant driver of the high outage minutes in 2024

● During this event, most of PSCo’s system was in a wildfire safety mode to
mitigate wildfire risk and damage to the system, and implemented its first
Public Safety Power Shutoff (PSPS)

Even factoring in the significant wind event in April, 2024 consistently had 
higher outage minute the rest of the year compared to the historical average 

- The monthly average is the average number of outage minutes/customer for a given month from 2015-2023
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Summary of Whole Service Area
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A more granular analysis will help us understand what areas of PSCo’s system 
were most impacted and why 2024 was worse than previous years.

At a whole service area level:
1) Customer are experiencing more outages year-over-year
2) In 2024, customers experienced more outages on average in than previous years
3) In 2024, customers experienced longer outages on average than in previous years
4) In 2024, many more customers experienced multiple outages than in previous years, which cannot be

explained by a single significant weather event
5) In 2024, many more customers experienced very long outages than in previous years
6) The April windstorm was a significant component of that increase

Taken together, the average customer experienced more time without service and a more customers 
experienced more and/or longer outages than previous years. Most of that increase was due to the 
April windstorm, but a singular storm does not explain 100% of the increase.
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Outage History Compared to 2024: No Exclusions

Regional Level Historic Outage Analysis By Region Without 
Exclusions
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Regional Analysis, History of Outage - No Exclusions

27

There are 10 regions in PSCo’s system in Colorado

Each region was impacted differently in 2024, but there 
were a few themes that emerged.
● Every region had an increase in outage

minutes/customer compared to 2023
● Some regional increases far exceeded their historic

trends
● Some regions were within their historic trends,

even accounting for an increase

Note: There are the regions outlined on slide 8, which provide the descriptions of each region
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System-Wide Look at 
Outages in 2024

● Before zooming into the 15 worst feeders,
it is helpful to understand the distribution
of the most extreme outage minutes by
feeder across the system

● The map shows the average outage minutes
per customer in 2024 at the feeder level for
the whole system

● The feeders with the highest number of
outage minutes/customer are shown in red*

28
* Map symbology described in detail in Appendix O
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Outages and Disproportionately Impacted Communities
● The map below shows the Disproportionately

Impacted Community (DIC) designation by
Census Block Group overlaid with the average
annual outage minutes by feeder*

● The San Luis Valley is largely considered a DIC,
thus the feeders with high outages in 2024 in
the San Luis Valley fall in DICs

● In 2024, there does not appear to be a high
correlation between the specific factors that
drove up outage rates in 2024 and census
blocks with DIC designations.

● Because this is a feeder-level analysis, more
granular geospatial and statistical analysis
would be needed to identify highly
concentrated outage impacts on subsections
of feeders in DICs.**

29
*The definitions for the components that make a Census Block Group categorized as a DIC are provided in the Appendix N
**Staff illustrates this point further in the feeder level analysis of this report (Section VIII)
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Regions with Increased Outage Minutes Relative to Their Historical Baseline

30

● 2024 was compared to the
historical trend from 2015-2023

● The average customer in the
Front Range, Denver Metro, San
Luis Valley, Boulder, Western,
and Mountain regions
experienced higher-than
average outage
minutes/customer in 2024

● In each of these regions, outage
minute rates were either
increasing, decreasing, or
holding steady. But all of them
hit either all time or recent
high levels in 2024
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Regions with More Historically Consistent Outage Minutes in 2024

31

● The average customer in the Northern, Home Light and Power, and High Plains regions experienced average
outage minutes in 2024 that were consistent with the historical trend

● This does not necessarily mean that all customers and/or feeders were “in-line” with historical trends, but as a
whole this regions did not deviate substantially from their historical outage minute rate trends
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Regional Analysis, History of Outage - No Exclusions

32

● The Denver Metro region had the historically highest rate of
customers experiencing six or more outages in a year

● Every region except the High Plains experienced an increase in
customers experiencing six or more outages in 2024

○ Most increases were a recent or historic high
○ The High Plains region did not undergo ANY Wildfire Safety

Operations in 2024

Customers with 6 or More Outages (CEMI6) Outages Longer than 12 hours (CELI12)

● The Denver Metro and Boulder regions experienced historically
high rates of outages longer than 12 hours and the highest overall

● The Front Range region experienced its highest historical rate of
outages longer than 12 hours. The Northern was also historically
high, except for 2021.

● The remaining regions were largely in line with their historical
trends, but up from the previous year

Inset excludes the Denver 
Metro region for scale Inset excludes the Denver Metro 

and Boulder regions for scale
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Regional Summary

● Most regions experienced an increase in outage minutes/customer in 2024 compared to their
historic trends:

○ The Front Range, Denver Metro,  San Luis Valley, Boulder, Western and Mountain regions all
experienced increases exceeded their historical trends

○ The Northern, High Plains, and Home Light and Power regions were largely in line with their
historical trends

● However, EVERY region in PSCo’s system experienced an increase in outage minutes rates in 2024
compared to 2023

● As observed at a system-level, much of the increase was driven by an increase in the number
customers who experienced many outages (6 or more) and longer outages (12 hours or more)

33
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V. Major Events Analysis

Whole System Overall system contribution of Major Events

34

Regional Regional impacts of Major Events 
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What are Major Events?
● “Major Event Days” (MEDs) are an Institute of Electrical and Electronics Engineers (IEEE) designation based on a set of weather

conditions that increase risks to the distribution system. These are significant events that can cause many outages at the same
time, such as heavy snow, severe wind, etc.

● Examples:
○ In December of 2021, the Marshall Fire occurred on a day with high winds and extremely dry conditions in Boulder County
○ In April of 2024, a significant wind storm led to a large number of outages across the metro area

● Note: a Major Event is not itself a “cause” of an outage, but can provide information about whether an outage occurred during a
moment of extreme weather conditions (or not).

35
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Wildfire Safety Operations
● Wildfire Safety Operations (WSO) are a specific way that the company operates the distribution system to mitigate wildfire risk in certain

weather conditions.  For example:
○ Wind gusts above 25 mph
○ A Fire Danger Index of moderate or greater
○ Relative humidity below 20%

● Under normal conditions, when certain safety hardware is “tripped” and a circuit is open and power cannot flow, the hardware (called a
recloser) will attempt to close the circuit three times before remaining open. An open circuit connect means that customers served by
that hardware are experiencing an outage.

○ In many cases, small fluctuations in a local area can trip a circuit, but the recloser allows power flow largely uninterrupted
○ During WSO, reclosers will not automatically reclose to reduce the likelihood of sparking and other issues that could start a fire

● When an outage occurs during WSO, manual inspection of the affected hardware and other connected components is required before
power is restored, which increasing the duration of the outage compared to normal operation

● The company also uses Public Safety Power Shut-offs (PSPS) to systematically cut power to targeted high fire risk areas, and did so
for the first time in April 2024

● PSCo is currently piloting Enhanced Powerline Safety Settings (EPSS) technology to reduce outage duration.
○ EPPS was first implemented on a few selected lines in April, and has been expanded during 2024

● It is unclear from the information provided by the Company as to why certain outages were considered to be impacted by WSO
procedures, while others that occurred at the same time on the same feeders were not.

○ For instance, there are outage events in the WSO log that have the same primary event ID and feeders as other outages that are
not considered WSO. Staff could not find a clear pattern to why certain outages were considered WSO events and others were not.

○ Additionally, the Company only began tracking WSO in April 2024, Staff only received a log of WSO outages through September 2024
○ Staff recommends that outages impacted by WSO be flagged within the main outage log.

36

Attachment A 
Decision No. C25-0457 

Proceeding No. 25M-0265E 
Page 36 of 166



 

Outage History Compared to 2024: Major Events

Whole Service 
Area Level

Historic Outage Analysis of the Whole System 
Major Events

37
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 Whole System: Both Major and Non-Major Events
Increased in 2024

38

Major Events are a significant, but inconsistent, contributor to 
outages at a system level. 

In 2024, outage minutes/customer from BOTH Major and 
non-Major causes were:

● At all time highs
● Significantly higher than their 2015-2023 trend

While it may be reasonable to attribute the increase for major 
events to a single (or series) of significant weather events, there is 
still an increase in minutes from underlying non-major events
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Whole System: Major vs. Non-Major Events

39

● Outages associated with Major Events are historically much longer in duration compared to other outages
● Outages associated with Major Events impact many fewer customers compared to non-major events

In 2024:
● Major Event Outages were longer than the historical trend (which was already increasing over time), but caused only slightly more

outages than historical trends
○ A small number of PSPS events resulted in very long outages in April 2024

● Non-major event outage duration was inline with historical trends, but customers experienced about 30% more outages overall
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10 Year Comparison of 
Outage Metrics for 
Major and Non-Major 
Events

● Major Event outages have always had
longer durations than other outages

● Major Events contributed more to
average outages minutes per
customer in 2024 than in years past

● Only in 2019 and 2024 did major
events result in more average outage
minutes per customer than outages
not associated with Major Events

40
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Outage History Compared to 2024: Major Events

Regional 
Trends

Historic Outage Analysis by Region of Major 
Events
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10 Year Comparison - Isolating Major Events
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● Excluding Major Events, outage
durations across all regions
have remained relatively
constant (with some regional
exceptions)

● The duration of outages from
Major Events has increased in
recent years

● Both Major Events and
non-Major Events have
contributed to the increase in
outage minutes over time
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April 2024 Outages

● On April 6th, 2024, PSCo initiated its
first Public Safety Power Shutoff
(PSPS) event

● In order to reduce wildfire risk due to
extremely high winds, the Company
intentionally shut off power to many
customers

● This was the only PSPS event the
Company has undertaken
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April 2024 Outages
● While much of the outage minutes customers experienced

on April 6th were due to the PSPS event, clear for public
safety, vegetation initiated, and unknown causes also
contributed, likely also due to the high winds

● According to the Company’s outage log, the customers
impacted by the event were in the Boulder, Denver Metro,
and Northern regions

44

Attachment A 
Decision No. C25-0457 

Proceeding No. 25M-0265E 
Page 44 of 166



10 Year Seasonal Trend - Excluding Major Events

● Excluding major events highlights the
underlying seasonal trend for outage minutes
for factors other than severe weather

● Summer is historically the when customers
experience the most outage minutes that are
not due to severe weather events

● Even without major events, 2024 still stands
out as an outlier with highest average outage
minutes in nearly every month since 2015

This means that although the total amount of time 
customers lost power in 2024 is largely explained 

by major weather events, customers still 
experienced increased outage minutes throughout 

the year from other causes
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Major Events Summary

● In 2024, Major Events were the largest contributor to the increase in outage minutes in
2024 compared to previous years.

○ Especially the April windstorm

● Certain new Wildfire Safety Operation procedures likely contributed to the severity of
customer outages during Major Events. For example, Public Safety Power Shut-offs,
recloser settings, and other related operational activities like caused more and longer
outages during Major Events

● At this time, the exact impact of the new WSO procedures, and PSPS, is unclear to Staff
due to limitations of the WSO log provided
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VI. Planned Outage Analysis

Planned 
Outages

Overall system and regional contribution of 
planned outages 
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*

Planned outages comprise the following outage causes in the Company’s logs: PSCo Planned Construction Outage, PSCo Planned Tree Trim Outage, 
Properly Planned Const Outage, Properly Planned Tr Trim Outage

*Planned Only is a subset of Non-Major Events

● Planned outages are historically a small component of the
overall outage minutes

Planned Outages
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Planned Outages
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● Planned outages are historically a small component of the
overall outage minutes

● Planned outages are becoming more frequent and are lasting
longer (Doubled in 2024 compared to 2023)

● PSCo’s explanation for this increase is that the planned outages
are associated with an increase in pole replacements and
wildfire risk mitigation projects this year.

● Company communication with customers will become even more
important to set appropriate expectations

*Planned Only is a subset of Non-Major Events

Planned outages comprise the following outage causes in the Company’s logs: PSCo Planned Construction Outage, PSCo Planned Tree Trim Outage, 
Properly Planned Const Outage, Properly Planned Tr Trim Outage
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Planned Outages: Regional Picture
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● The Front Range is largely driving the increase in planned outages, as these outages have been increasing over the last 10 years. In recent years, the
San Luis Valley and Mountain region have also seen increases, but not at the level of the Front Range region over time
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Planned Outages

● Planned outages are an important part of maintaining reliability
of the electrical system

● The Company has a several cause designations that are “Planned
Outages” that were used in this analysis:
○ PSCo Planned Construction Outage, PSCo Planned Tree Trim

Outage, Properly Planned Construction Outage, Properly
Planned Tree Trim Outage

Staff’s analysis shows that, although planned outages are 
increasing, they are not a driving factor overall
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VII. Outage Causation Analysis

Whole System Logged causes of outages on the whole system 
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Regional Logged causes of outages on the system by region 

Attachment A 
Decision No. C25-0457 

Proceeding No. 25M-0265E 
Page 52 of 166



Whole Service Area: Causation Categories 
At a system level, eight causation categories were identified in the top 4 for 
outage minutes/customer in at least one year since 2015.

● Conductor Issue
● Unknown
● Cable Failure
● Public Damage
● Vegetation Initiated
● Environmental
● Intentional Clear for PSPS
● Clear For Public Safety

Planned outages is highlighted in this table because, although it has not been a 
top 4 category historically, it was the 6th highest in 2024 and is a significant 
factor in certain geographies and excluding Major Events

Of these eight:
● “Conductor Issues”, “Unknown”, “Cable Failure”, and “Public Damage”,

and “Vegetation Initiated” have historically been in the top 4 of causation
categories

● “Clear For Public Safety” has recently climbed to the top 4
● “Intentional Clear for PSPS” is new in 2024 and was a top 4 cause
● “Environmental” has not contributed significantly since 2019 and is not

included in subsequent analysis
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*A number of minor categories are not shown, they are included in Appendix ???.

Attachment A 
Decision No. C25-0457 

Proceeding No. 25M-0265E 
Page 53 of 166



Regional Causation With and Without Major Events
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● These two tables show the top 4 causation categories for every region, both with and without Major Events.

● “Clear for Public Safety” and “Unknown” are consistently drivers of outage minutes across regions, even when Major Events are accounted for
○ PSCo claims that the Unknown outage causes are temporary faults that a specific cause was not found and are likely related to other known temporary

faults attributed to some of these other cause categories, and that total number outages outside of MEDs is close to the 3-year average
○ Those outage events have affected more customers and had longer durations than the prior years

● “Vegetation Initiated” and “Pole Issues“ are much larger factors during Major Events than at other times
○ Causes like these are still present without Major Events, but their contributions are less significant

● As discussed previously, “Planned Outages” are becoming a more significant underlying factor for outages that are not due to Major Events

● In 2024, the majority of outage minutes were during a Major Event designation

Key Takeaway: “Clear for Public Safety” is an important cause, even outside of Major Events. More insight from the Company would be helpful to explain how 
this cause is reported.

Top 4 Causation Categories for Each Region, Including and Excluding Major Events
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Constructing the Causation Categories
● The outage log data maintained by the company contains over 150 specific “causes”, and one is assigned to

each outage

● For simplicity of the analysis, these causes were sorted into “causation categories” based on common
themes, for example:
○ There are 4 different types of “Planned Outages” → combined into a single category
○ There are 5 different conductor related causes, → combined into “Conductor Issue”

● 51 causation categories were created using this methodology

● Many of the specific causes can be either at the distribution system level or the transmission system level (for
example, a conductor issue can occur on a distribution or transmission line)
○ Less than 3% of of the outage minutes in 2024 were at the transmission level
○ For this analysis, staff did not differentiate between distribution or transmission level

● It is unclear what all of the causation categories mean.
○ For example, “Clear for Public Safety” and “Public Safety Power Shutoff” (PSPS) are both used for

WSO-related outages, it is unclear what criteria the Company uses to apply “Clear for Public Safety”
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Average Outage Minutes by Cause - Whole System

● Clear for Public Safety
became the leading cause of
outage minutes in 2024

● Intentional Clear for PSPS
contributed significantly given
that only one PSPS event
occurred in 2024

● Vegetation initiated outages
have been growing

● “Unknown” accounts for a
significant number of minutes
in 2024

56

Attachment A 
Decision No. C25-0457 

Proceeding No. 25M-0265E 
Page 56 of 166



Whole Service Area:  
Causation Categories 
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Top 4 causation categories for Outage Minutes/Customer in 2024 (Solid lines)
1) Clear for Public Safety
2) Vegetation Initiated
3) Unknown
4) PSPS

● Each of the Top 4 categories increased in 2024 relative to 2023, and
“Conductor Issues” was the only category that was in line with its
historic trend

● “Clear for Public Safety” was both the highest overall and had the
largest change from its historic trend.

● 2024 was the first year that the Company utilized PSPS as a wildfire
mitigation strategy, and these shut offs were used for the major April
wind storm

● “Unknown” and “Vegetation Initiated” hit at all-time high levels, both
of which track with the Major Events in 2024

● “Unknown” outage minutes are substantial and appear to be increasing
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Whole Service Area: Causation Categories  
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● Clear for Public Safety
○ Number of customers impacted increased significantly
○ Duration increased compared to 2023, but in line with historic

trend
● Vegetation Initiated

○ Number of customers impacted in line with historic trend
○ Duration increased in 2023, and was somewhat high compared to

historic trend

● Unknown
○ Number of customers impacted increased compared to the historic

trend
○ Duration increased relative to the historic trend

● PSPS
○ Large impact from a small number of outages
○ Very long durations
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Outage Minutes/Customer by Cause - Excluding Major Events

Without outages due to Major 
Events, and excluding all “Clear 
for Public Safety” outages, 
average outage minutes per 
customer in 2024 would not be 
significantly greater than outage 
minutes in prior years
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● “Clear for Public Safety” is the top cause, even
when major events are excluded

● The way the Company currently reports its outages
does not provide enough information to
differentiate whether a given cause with a Major
Event designation was due to that event, or an
unrelated factor that coincided with the Major
Event.

● PSCo has shared that the increase in Planned
Outages was associated with an increase in pole
replacements and wildfire risk mitigation projects
this year, citing that these outages are often in
locations where the line needs to be de-energized
to safely perform the necessary work.

Whole Service Area: Excluding Major Events
Causation Categories: Excluding Major Events
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Regional Outages by Causes in 2024

● Clear for Public Safety was a leading
cause of outages for all regions
except for the High Plains

● Conductor issues were widely
prevalent, as they have been in
previous years

● A large amount of outages causes
were “Unknown” in the Front Range
and San Luis Valley regions

● Planned outages had a large impact
in the Front Range region

● PSPS was only a factor in the Boulder
and Northern Regions
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VIII. Feeder-Level Analysis

15 Worst Feeders 
on the System

Evaluation of the 15 Worst Performing Feeders in 2024

62

A South Broadway 
Case Study

Analysis of a Specific Area Highlighted in Public Comments
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Feeder Level Analysis

15 Worst 
Performing 
Feeders in 
2024

Trends for 15 Feeders With the Highest Outage 
Minutes per Customer in 2024
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15 Worst Performing Feeders Analysis
● Staff investigated the 15 worst performing feeders on the PSCo’s system in 2024 based on average

outage minutes per customer with no exclusions:

● Why did Staff take this approach?
○ Including all outages helps build a complete picture of the customer experience of outages in 2024.
○ The goal is to identify the most severely impacted customer areas to capture the most important

factors that drove outage minutes up in 2024.
○ The specific factors at play in any given outage will vary, the goal is to sample of the most severely

impacted customers.

KEY CONCEPT: In this analysis, “feeder” is used strictly as a geographic unit. The criteria for the “worst 
feeders” is the average outage minutes/customer for customers served by that feeder. This does NOT 
mean that the entire feeder experienced any given outage, but customers that are primarily served by 
a particular feeder, according the the Company’s log, experienced a that outage.
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15 Worst Feeders in 2024, No Exclusions

65

The 15 worst feeders were not uniformly spread across PSCo’s system
● Boulder - 7 feeders
● San Luis Value - 2 feeders
● Denver Metro - 3 feeder
● Front Range - 3 feeders
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Regional Distribution of Historically Worst feeders by  
Average Outage Minutes/Customer

● The table to the right shows, by region, a count of
where the 15 worst performing feeders in a given
year were located

● The Denver Metro region historically has higher
percentage of the worst feeders than other regions

● The number of poorly-ranked feeders in Boulder in
2024 was higher than previous years

● The histogram to the right show the distribution of
outage minutes per customer for all feeders in
PSCo’s system

● The 15 worst performing feeders make up a
disproportionate share of the total outage minutes

● Out of more than 850 listed feeders, the worst 15
made up 18.2% of the total outage minutes in 2024.
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Worst Feeders in 2024
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Estimated Extent for 15 Worst Feeders Overlaid with  
Disproportionately Impacted Community Designations

● The majority of the areas served by the worst
performing feeders in 2024 were not located in
Disproportionately Impacted Communities

● Two of the worst 15 feeders in 2024 are located in
Disproportionately Impacted Communities in the San
Luis Valley. Almost all of this region is considered a
Disproportionately Impacted Community.

● More granular geospatial statics that were not
possible in this investigation would be required to
assess more concentrated impacts
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15 Worst Feeders, Excluding Major Events
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The majority of outage minutes on the 15 worst feeders were due to Major Events, but many feeders still 
experienced increases compared to 2023, and experiencing more outages year-over-year

*The worst feeder in 2024 excluding ME serves only 23 customers and is by far the smallest customer based served by one of the 15 worst
feeders in 2024. While the impact on these customers is real, impacts from this feeder are highly concentrated and not representative of
most feeders on the system.
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● Major events historically contribute significantly to outage minutes
● In 2024, Major Events made up 63% of the outage minutes
● Despite the significant contribution of outage minutes, there was an increase

in outage minutes relative to historical trends (including previous years that
include Major Events)

● A large increase in average outage minutes/customer in 2024 due to Clear for
Public Safety

● Outages from unknown causes were a significant driver of the 2024 increase

Worst Feeders Outage Minutes by Cause - Example 1

Feeder C

Feeder C Feeder C–Excluding ME
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Worst Feeders Outage Minutes by Cause - Example 2

● A large increase in average outage minutes per customer in 2024
due to Clear for Public Safety

● The April 2024 PSPS event had a significant impact
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● Major events historically contribute significantly to outage
minutes

● In 2024, Major Events made up 84% of the outage minutes
● Excluding Major events, outage minutes in 2024 were in

line with the historical baseline (excluding ME)

Feeder D

Feeder D Feeder C–Excluding ME
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● Major Events are historically a minor factor
● In 2024, Major Events made up 91% of the outage minutes
● Despite the overwhelming contribution of Major Events, there

was an increase in outage minutes relative to historical trends
(including previous years that include Major Events)

● Significantly impacted by the PSPS event and by Clear for
Public Safety Outages in 2024

Worst Feeders Outage Minutes by Cause - Example 3

Feeder J

Feeder J Feeder J–Exclude ME
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● Major events historically contribute significantly to outage minutes
● In 2024, Major Events made up 69% of the outage minutes
● Excluding Major events, outage minutes in 2024 were in line with the

historical baseline (excluding ME)
● Impacted by outages of many causes over time.
● Vegetation Initiated outages have perpetuated over the last 9 years.
● Outages of unknown cause have been significant over time at this

feeder

Worst Feeders Outage Minutes by Cause - Example 4

Feeder K

Feeder K Feeder K–Exclude ME
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15 Worst Feeders Summary

● All but one of the worst 15 feeders in this analysis were not only the worst on the whole system in
2024, but reached all time high outage minute levels

● For some of the feeders highlighted in this analysis, Major Events were a significant component (even
the far and away primary component), but customers still experienced above-average outage levels
that are not fully explained by significant weather events in 2024

○ Many customers experienced levels of outage minutes, even when you exclude Major Events, that
exceeded a normal year including Major Events

● These 15 feeders experienced the worst impacts in 2024, they help us understand the factors than
drove outage minutes up across the Company’s system

75https://www.weather.gov/bou/April_Windstorm_2024
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Feeder Level Analysis

A South 
Broadway 
Case Study

Evaluation of 2024 Outages For Specific Area 
from the Public Comments
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● The Public Utilities Commission received filed comments from businesses regarding outages in the area
bounded by Lincoln to the east, Broadway to the west, Bayoud Ave to the south, 3rd Ave to the north

● Outages were listed as occurring on the following dates in 2024: 1/21, 4/6, 4/7, 4/8, 6/8, 6/10, 6/16,
7/17, 7/18, 7/20, 8/3, 8/6, 8/7

● Several news articles covered the outages, including KDVR and Westword

○ https://kdvr.com/news/local/whats-behind-power-outages-on-the-broadway-lincoln-corridor/
○ https://www.westword.com/news/xcel-blames-squirrels-denver-outages-plaguing-broadway-21766

985 
○ News articles mentioned that outages only impacted establishments on the eastern side of

Broadway
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Outages Impacting the Lincoln/Broadway Corridor 
Registered Neighborhood Organization
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Area Impacted
● News articles and public comments cite

businesses impacted by the outages
(represented by the red dots), as well as
businesses that maintained power (represented
by blue dots) during specific outages (South
Broadway street segment shown in box).

● Staff identified that businesses on the eastern
side of Broadway are served by a different
distribution feeder than customers on the
western side of the street

● Customers served by the feeder on the east
side of South Broadway experienced more
outage minutes/customer and longer average
outage durations than adjacent feeders in 2024
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Feeder Serving the Eastern Side of South Broadway in 
Relation to other Feeders in the Denver Metro Area

● Compared to all feeders in the Denver Metro
Region, the feeder that staff has identified as
serving the east side of South Broadway (shown
in pink), does not stand out

● Average outage minutes per customer, average
outage duration, and number of outages
experienced were higher in 2024 than in many,
but not all, prior years

● Feeder-level analysis does not capture highly
concentrated outage spikes on a particular area
of a feeder, like those experienced by this
subset of customers.
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Feeders in the area
● Customers served by this feeder experienced more

outage minutes/customer and longer average
outage durations than the adjacent feeders in
2024

● The feeder that staff has identified as serving the
east side of South Broadway experienced more
outage minutes/customer than the average
customer in the Denver Metro Region

● The approximately 175 customer served by this
specific feeder section experienced outage
minutes comparable to the worst feeders on the
system in 2024.
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Staff estimated outage impacts on the specific customers served by the relevant section of the feeder that staff has identified as serving the east side of South Broadway using the dates and 
number of customers (172) provided in public comments. Staff was able to verify most of the events, the majority of which impacted exactly or close to 175 customers. Three events were 
excluded for this analysis because they impacted fewer than 10 customers, and staff included two additional events that occurred after the public comments were submitted because they each 
impacted 174 customers. Staff then estimated the the number of minutes and average duration for the outages that impacted these specific customers from this set of events.
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Outage Causes by Month for the Feeder that Staff Identified 
as Serving the East Side of South Broadway

● Most of the outage minutes
customers experienced in April 2024
had an unknown cause, but
coincided with the April wind event
that impacted the whole system

● The April windstorm impacts on this
feeder appear to be highly
concentrated on this subset of
customers.

● Conductor issues also caused many
of the remaining 2024 outage
minutes
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IX. Investigation Summary
● The Commission opened this investigation in response to customer reports of high levels of outages in

2024 across PSCo’s system
● From 2015 through 2023, PSCo’s system shows an overall trend of increasing outage minutes and outage

incidents
● Systemwide outage minutes in 2024 were much higher than the 2015-2023 trend would have predicted
● Outages were widespread across PSCo’s service territory
● Wildfire Safety Operations appear to account for some, but not all, of the increase in outages in 2024
● A small number of the worst performing feeders account for a substantial portion of 2024 outage

minutes
● The outages on South Broadway in Denver appear to be associated with a particularly problematic

section of a single feeder. Although this feeder as a whole was not among the 15 worst performing
feeders in 2024, Staff estimates that customers on this section of this feeder experienced 2024 outage
minutes comparable to the worst feeders in PSCo’s distribution system

● Under PSCo’s existing Quality of Service Plan, the Company paid ~$6.5 Million in penalties based on
2024 performance

● PSCo’s outage log provides only limited insight into outage causes
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● The Commission should require the Company to include additional information in its monthly outage
log:
○ The following outage metrics should be reported separately for DICs:

■ Customers Out
■ Cust Mins Actuals
■ Duration Actual Minutes

○ IEEE 1366 Op Co Level (Major Events Designation)
○ IEEE 1366 Region Level (Major Events Designation)
○ Outage during WSO settings
○ Whether EPSS was used

● The Commission should require the Company to record outages with greater geographic precision, at a
minimum incorporating affected census blocks into the current outage log

● The Commission should promulgate QSP rules

● The Commission should encourage and require, as appropriate, more proactive communication around
all types of planned and Company-controlled outages
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Appendix A: Overview of the Company’s System

Area office regions for PSCo 
electric distribution service
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Appendix B: Outage Metrics For Whole Service Area and by 
Region
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Appendix: Outage Metrics for Whole Service Area
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Appendix: Outage Metrics by Region
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Appendix C: Seasonal Outage Minutes per Customer by 
Region and Year 
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Boulder Seasonal 
Trend by Year

● April 2024 outlier event apparent
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San Luis Valley 
Seasonal Trend 
by Year
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Denver Seasonal 
Trend by Year
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Front Range 
Seasonal Trend 
by Year
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High Plains
Seasonal Trend by 
Year
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Home Light and 
Power Seasonal 
Trend by Year
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Mountain Seasonal 
Trend by Year
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Northern Seasonal 
Trend by Year
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Western Seasonal 
Trend by Year
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Appendix ??: Seasonal Outage Minutes per Customer by 
Region and Year - Excluding Major Events 
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Daily Major events
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Boulder Seasonal Trend by Year - Excluding Major Events
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Denver Seasonal Trend by Year - Excluding Major Events
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Front Range Seasonal Trend by Year - Excluding Major Events
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High Plains Seasonal Trend by Year - Excluding Major Events
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Home Light and Power Seasonal Trend by Year - 
Excluding Major Events
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Mountain Seasonal Trend by Year - Excluding Major Events
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Northern Seasonal Trend by Year - Excluding Major Events
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San Luis Valley Seasonal Trend by Year - Excluding 
Major Events

113

Outages in the San Luis Valley show less of a 
seasonal pattern than other regions
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Western Seasonal Trend by Year - Excluding Major Events
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Excluding major events, outage 
minutes per customer in the Western 
region were significantly worse than 
previous years
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Appendix E: System-Wide Outage Metrics, Yearly and 
Seasonal - Excluding Major Events and Planned Outages
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Annual 
Planned/Unplanned 
Outage Metric 
Comparison
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10 Year Annual Regional Trend - Excluding Major Events 
and Planned Outages
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Excluding major events and planned 
outages, the average outage duration for 
2024 is roughly the same as the duration 
in prior years
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10 Year Seasonal Trend - Excluding Major Events and  
Planned Outages

● Seasonal outage trends excluding major events appears to be quite similar when planned outages are also excluded.
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Appendix F: Seasonal Outage Minutes per Customer by 
Region and Year - Excluding Major Events and Planned 
Outages
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Boulder Seasonal Trend by Year - Excluding Major Events 
and Planned Outages
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Denver Seasonal Trend by Year - Excluding Major Events 
and Planned Outages
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Front Range Seasonal Trend by Year - Excluding Major Events 
and Planned Outages
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High Plains Seasonal Trend by Year - Excluding Major Events 
and Planned Outages
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Home Light and Power Seasonal Trend by Year - 
Excluding Major Events and Planned Outages
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Mountain Seasonal Trend by Year - Excluding Major Events 
and Planned Outages
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Northern Seasonal Trend by Year - Excluding Major Events 
and Planned Outages
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San Luis Valley Seasonal Trend by Year - Excluding 
Major Events and Planned Outages
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Western Seasonal Trend by Year - Excluding Major Events 
and Planned Outages
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Appendix G: System-wide Outage Causation Categories, 
with and without Major Events
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Whole Service Area: Excluding Major Events

130

Causation Categories: No Exclusions Causation Categories: Excluding Major Events

The same categories emerge as in the Top 4 over time, with the exception of “Environmental” and “Clear for Public Safety”

*A number of minor categories are not shown, they are included in Appendix ???.
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Outage Causation, No Exclusions
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Outage Causation, Excluding Major Events
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Appendix H: Outage Cause Categories List

● We grouped the 169 outage cause categories from the Company’s outage log into the 51 categories in the table below
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Categorized Causes

134

Attachment A 
Decision No. C25-0457 

Proceeding No. 25M-0265E 
Page 134 of 166



Categorized Causes Continued
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Appendix I: 15 Worst Feeders 10-year trend, Outage 
Minutes per Customer - No Exclusions 
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Solid Line  = Feeder outage data, Dashed line = 2025-2023 Trendline

Feeder A Feeder C

Feeder DFeeder B

Feeder E 

Feeder F
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Feeder G

Feeder H

Feeder I

Feeder J

Feeder K

Feeder L

Solid Line  = Feeder outage data, Dashed line = 2025-2023 Trendline
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Feeder M

Solid Line  = Feeder outage data, Dashed line = 2025-2023 Trendline

Feeder N

Feeder O
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Appendix J: 15 Worst Feeders 10-year trend, Outage 
Minutes per Customer - Comparisons with and without 
Major Events
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141

Solid Line  = Feeder outage data, Dashed line = Excluding Major Events, Red line = 2015-2023 Trend (Excluding ME) 

Feeder A Feeder C

Feeder DFeeder B

Feeder E 

Feeder F

Attachment A 
Decision No. C25-0457 

Proceeding No. 25M-0265E 
Page 141 of 166



142

Feeder G

Feeder H

Feeder I

Feeder J

Feeder K

Feeder L

Solid Line  = Feeder outage data, Dashed line = Excluding Major Events, Red line = 2015-2023 Trend (Excluding ME) Attachment A 
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Feeder M

Feeder N

Feeder O

Solid Line  = Feeder outage data, Dashed line = Excluding Major Events, Red line = 2015-2023 Trend (Excluding ME) Attachment A 
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Appendix K: Customer Count and Average Outage Minutes 
Per Customer by Region
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Appendix L: 10 Worst Ranked Feeders by Region
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Worst Ranked 
Feeders - Boulder

● Click to add text
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Worst Ranked Feeders - Denver Metro Area
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Worst Ranked Feeders - Front Range
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Worst Ranked Feeders - High Plains
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Worst Ranked Feeders - Mountains
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Worst Ranked Feeders - Northern
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Worst Ranked Feeders - San Luis Valley
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Worst Ranked Feeders - Western

155

Attachment A 
Decision No. C25-0457 

Proceeding No. 25M-0265E 
Page 155 of 166



Appendix M: 10 Worst Feeders by Region by Year - 
Excluding Major Events
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Appendix N: Disproportionately Impacted Communities 
(DIC) Definition

165

● The Disproportionately Impacted Community definition provided below is sourced from https://cdphe.colorado.gov/ej/learn
● Disproportionately impacted communities include:

○ Low-income communities: Census block groups in which more than 40% of households are at or below 200% of the federal poverty line.
○ Communities of color: Census block groups in which more than 40% of the population identify as anything other than non-Hispanic white.
○ Housing cost-burdened communities: Census block groups in which more than 50% of households spend more than 30% of their income on housing costs

like rent or mortgage payments.
○ Linguistically isolated communities: Census block groups in which more than 20% of the population lives in households where all adults speak a language

other than English or do not speak English well.
○ Communities with environmental and socioeconomic impacts: Communities in which multiple factors, including socioeconomic stressors, vulnerable

populations, disproportionate environmental burdens, vulnerability to environmental degradation or climate change, and lack of public participation,
may cumulatively affect public health and the environment and may contribute to persistent environmental health disparities. Cumulatively impacted
communities can be presumptively identified in one of two ways:

■ They are in a census block group with a Colorado EnviroScreen score above the 80th percentile.
■ They are in a census tract that the federal Council on Environmental Quality’s Climate and Economic Justice Screening Tool identifies as

disadvantaged.
○ Tribal lands: The Southern Ute and Ute Mountain Ute reservations.
○ Mobile home communities: Areas that meet the Department of Local Affairs’ definition of a mobile home park. (These are shown as points, and are not

represented in the 6 DIC classifications shown on our map)
○ Historically marginalized communities: Communities with a history of environmental racism created through redlining or anti-Black, anti-Hispanic,

anti-immigrant, or anti-Indigenous laws, policies, or practices that continue to experience present-day environmental health disparities.
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 Appendix O: Disproportionately Impacted Communities: 
Average Outage Minutes per Customer Map Symbology
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● Colored symbols were assigned using Jenks Natural Breaks Classification, which clusters data into groups by minimizing the variation
within each group

● The table below shows the average outage minutes per customer range for each color, as well as the count of feeders that fall within
each range

● The histogram to the left shows the distribution of feeders that fall within each symbol category
● Of note is that very few feeders fall within the highest two categories

Attachment A 
Decision No. C25-0457 

Proceeding No. 25M-0265E 
Page 166 of 166




