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When we think of reliability in the power industry, we have many metrics to measure our success. However, 
there’s more to the story than just data and trends. At the heart of our strong and stable reliability record  
is something very important that isn’t often captured in this report: the people who make it happen. 

When our customers turn on the lights, operate their air conditioners or charge their electric vehicles, they 
know they can count on us to deliver the electricity needed to power their lives and their businesses. That’s 
because behind the scenes, there are thousands of SRP team members working together as One SRP  
to get the job done.

MESSAGE FROM LEADERSHIP 

GRID PERFORMANCE

You’ve probably seen SRP trucks and crew members around the Valley and across the state as they  
perform the preventive maintenance required to keep our grid in top working order at all times. You’ll see  
our troubleshooters, transmission crews and distribution crews responding in those same trucks whenever 
severe weather or everyday events impact our service. They work tirelessly — and at all hours when the 
situation requires it — so they can restore service for our customers as quickly as possible no matter  
what comes our way.  

Behind the scenes, teams work to plan, engineer, design, construct and maintain the system that delivers 
power to our more than 1 million customers across the state. Other dedicated employees work to ensure 
our operations are efficient and effective so we don’t skip a beat in our service. Still others perform critical 
support functions that allow our power system employees to focus their attention on getting electricity  
where it’s needed, when it’s needed. 

Every employee at SRP plays a role in ensuring we can deliver on our mission 
of producing and delivering reliable, affordable and sustainable power to meet 
customer demand.  
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John Coggins 
Associate General Manager  
& Chief Power System Executive

Jim Pratt 
Associate General Manager  
& Chief Customer Executive

As we look to the ever-changing future of the electric industry, our team members are also busy preparing 
the grid for more renewable resources, battery storage and distributed energy resources so we can meet our 
customers’ increasing demand for additional sustainable and environmentally friendly energy options in the 
years to come. 

We are honored to be entrusted with delivering one of life’s essentials to our customers. As we have for more 
than 100 years, we look forward to continuing to serve you with safe, reliable and affordable power as  
One SRP. 
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ABOUT THE POWER DELIVERY SYSTEM

Most of SRP’s distribution system is looped, meaning  
there is more than one path that electricity can travel to  
serve a customer, but only one path at a time. SRP operates 
and maintains 21,431 circuit miles of lines that make up  
the SRP distribution system, which entails 1,424  
distribution circuits.

Distribution switches are used to facilitate switching customer 
load from one circuit to another and to interrupt flow in the 
event of an outage, construction or maintenance. There 
are 39,634 distribution switches on the distribution system, 
including 338 automated switches.

Service transformers step down the voltage from 12.47 
kilovolts (kV) or 21.6 kV to deliver power to customers. There 
are more than 180,000 service transformer units making up 
170,876 service transformer banks. A transformer bank is 
one or more transformers that operate together to  
service customers.

SRP provides power to more than 1 million customers  
in a 2,900-square-mile service area. There are more than 
1,158,994 advanced meters serving SRP customers. Of these, 
approximately 742,602 second-generation advanced meters 
have been deployed. In addition, there are approximately 
215,000 prepay meters that also have advanced features 
but without all the capabilities of SRP’s second-generation 
advanced meters.

1+ MILLION
CUSTOMERS

2,900-SQUARE-MILE SERVICE AREA

338
AUTOMATED  
SWITCHES

21,431
CIRCUIT MILES

170,876
SERVICE 
TRANSFORMER 
BANKS

GRID PERFORMANCE

4



Generating stations and substations contain power 
transformers that increase or decrease voltage. SRP maintains 
601 active power transformers.

SRP operates and maintains about 2,357 circuit miles of 
three-phase power lines at voltages of 69–500 kV. These 
power lines, combined with additional equipment such 
as circuit breakers and transformers, make up the SRP 
transmission system.

SRP operates and maintains 283 substations, including  
191 distribution substations that transform power to the 12 kV 
voltage level to serve neighborhoods and other customers.

SRP has more than 250 power quality monitors installed 
throughout its electric system. Adding power quality monitors 
to the system helps ensure that SRP delivers quality power  
to its customers.

250+
POWER QUALITY 
MONITORS

283
SUBSTATIONS

601
ACTIVE POWER
TRANSFORMERS

2,357
CIRCUIT
MILES
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Despite a challenging summer storm season, SRP reliability metrics continue to 
benchmark well against other utilities, according to performance and customer 
satisfaction surveys. 

One of the reasons for this success is SRP’s attention to metrics — in particular, 
reliability and power quality performance. Comparing actual performance 
with goals helps determine whether the system is performing as expected. SRP 
continuously researches and analyzes performance challenges to determine  
the causes and to find solutions for improvement.  

The Grid Performance Scorecard in Figure 1 shows that SRP has met four of  
six fiscal year 2022 (FY22) reliability and power quality goals.  

Grid Performance Scorecard
The FY22 Grid Performance Scorecard 
shows SRP’s performance against the 
following reliability and power quality  
key indices:

 · System Average Interruption  
Duration Index (SAIDI): This metric 
tracks the number of minutes customers 
are without power for a duration of 
more than five minutes, averaged over 
all SRP retail customers. This includes 
any loss of customer load, planned  
or unplanned.

 · System Average Interruption  
Frequency Index (SAIFI): This metric 
tracks the number of times customers 
are without power for a duration of 
more than five minutes, averaged over 
all SRP retail customers. This includes 
any loss of customer load, planned  
or unplanned.

 · Momentary Average Interruption 
Frequency Index (MAIFI): This metric 
tracks the number of times customers 
are without power for a duration of five 
minutes or less, averaged over all SRP 
retail customers. This includes any  
loss of customer load, planned  
or unplanned.

 · Sag Count Index (SCI): This metric 
tracks how often a voltage sag event  
is recorded.

 · Forced Outage Rate per Hundred Miles 
of Transmission per Year (FOHMY):  
This metric tracks the number of 
unplanned outages per 100 miles of 
transmission line.

 · Transmission Index (TRIND):  
This metric measures each outage 
based on the voltage level, the type of 
element lost, the duration of the outage 
and the cause of the outage.

Key Indices 

FIGURE 1 Grid Performance Scorecard
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The 2021 storm season had a significant impact on SRP’s distribution reliability 
performance, particularly in July and August. For example, a storm with high winds 
and rain occurred in the East Valley on July 9 and lasted into July 10. This storm 
downed 29 distribution poles and two transmission poles and affected nearly 47,000 
customers. Primarily due to that one storm event, SAIDI performance was 117% over 
target in July. This unexpectedly added 14.5 minutes to SRP’s annual SAIDI score, 
and this setback was difficult to recover from. 

Weather on Aug. 16 was also a factor. High winds impacted SRP distribution  
assets with more than 40 downed poles causing interruptions to over 80,000 
customers. A 69 kV transmission line was also affected when palm fronds caused 
an outage during the storm. Storms contributed 10.5 minutes to SAIDI on that single 
day. These extreme weather events, when combined with other less extreme events 
such as underground cable failures, aging equipment failures and automobile 
accidents, caused SRP’s annual SAIDI to be 11.2 minutes over our fiscal year goal. 
Other reliability indices were similarly affected, especially with respect to sustained 
outages on the distribution system. Continue reading for definitions and more 
information on each reliability metric. 
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SRP places great importance on maintaining system reliability. This can be recognized in SRP’s  
aggressive reliability goals. The goals are based on 10 years of historical data, plus one standard deviation. 
If this calculation is lower than the previous goal by greater than 5%, the goal is adjusted downward. The goal 
will not be adjusted upward. This methodology for setting reliability goals highlights SRP’s commitment  
to operational excellence despite the expectation of future harsh weather conditions. SRP’s distribution 
reliability metrics include all types of interruptions and are not adjusted for major events, weather  
or planned maintenance.

Customer Minutes of Interruption (SAIDI)  
SAIDI is an industrywide metric that measures the number of minutes of customer interruption averaged  
over all customers.  

The SAIDI FY22 goal was 73.1 minutes, unchanged from FY20 and FY21. For FY22, SAIDI was 84.3 
minutes, which exceeded the goal of 73.1 minutes by 15%. This means there were 84.3 minutes of customer 
interruption for the entire year when averaged over all customers. An unusually high amount of major event 
days caused by weather, such as high winds, rain or lightning, was the largest contributing factor. 

Figure 2 illustrates the monthly and five-year trend for SAIDI. The monthly section of Figure 2 illustrates the 
impact of storms which caused the high contribution to annual SAIDI in July and August. Looking at the five-
year trend, the FY22 SAIDI value is higher than the five-year average of 62.4 minutes. FY18, FY20 and  
FY21 had comparably low storm activity. FY19 and FY22 saw considerable storm activity.  

DISTRIBUTION RELIABILITY

GRID PERFORMANCE

Navajo Tribal Utility Authority yard
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FIGURE 2 SAIDI Duration: The Average Number of Minutes Customers Experienced  
a Sustained Interruption

2018 2019 2020 2021 2022

42.7 88.4 44.7 51.9 84.3

68.2 68.2 73.1 73.1 73.1

-25.5 20.2 -28.4 -21.2 11.2

Actual Result

Goal

Variance

May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr

2.65 5.87 26.92 18.76 4.46 6.54 1.78 4.05 3.99 3.63 2.96 3.08

4.18 11.06 12.40 11.51 7.58 4.67 4.00 3.50 4.01 2.80 3.57 3.81

-1.53 -5.19 14.52 7.25 -3.12 1.87 -2.22 0.55 -0.02 0.83 -0.61 -0.73

Results - FY22 (Minutes)

Actual Result

Goal

Variance

YEARYEAR

MONTH

Goal Met Goal Not MetGoal

Results - 5 Year Trend  
(Minutes)

9



Figure 3 shows the primary drivers of customer outage minutes, with the biggest driver for each fiscal year 
quarter and fiscal year total highlighted in orange. Weather events were a major driver of total SAIDI results 
and also the major factor in the first and second quarters of FY22. Underground (UG) cable failure was  
the major driver of SAIDI in the third and fourth quarters of FY22.

FIGURE 3 Cause Code Contribution to SAIDI - FY22

Weather

Unknown

UG Cable

Other Equipment

Accident

Transmission

Other

Substation

Planned

Number of Minutes per Customer

GRID PERFORMANCE   |   DISTRIBUTION RELIABILITY

Distribution electric service reliability 
directly influences the customer 
experience. SRP investigates outages 
to determine what caused them and 
categorizes these causes as follows:

 · UG Cable: Underground distribution 
line failures.

 · Other Equipment: Distribution 
equipment failures excluding UG 
Cable, Substation or Transmission.

 · Weather: Primarily storm activity  
such as high winds, rain and lightning.

 · Accidents: Damaged equipment due  
to automobile accidents.

 · Substation: Equipment failures  
inside a substation such as a 
transformer failure.

 · Planned: System maintenance activities 
such as cable replacement projects.

 · Other: Combination of all other  
less impactful causes.

 · Transmission: Transmission  
line failures.

 · Unknown: No known cause found. 
The condition was temporary and 
can no longer be observed.

Cause Codes

Total

0 10 30

Q1 (May – July)

0 10 15

Q2 (Aug. – Oct.)

0 10 15

Q3 (Nov. – Jan.)

0 10 15
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0 10 1520
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7
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15
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4
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2

3

0
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0

5

3

2

2
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1

0

0.8

0.2

2.4

1.3

2.2

0.5

1.7

0.8

0.2

0.2

1.7

1.3

1.3

1.6

0.7

1.2

1.5

0.0
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Figure 4 shows how UG cable failure (in orange) has contributed to annual SAIDI values over the past 10 years. 
Over that period, 12%–35% of SAIDI values were due to underground cable failures. The FY22 contribution to 
SAIDI was 13.3 minutes of total SAIDI, down from last year’s contribution to SAIDI of 14.3 minutes.   

Figure 5 shows how changes in weather (in blue) have affected annual SAIDI values over the past 10 years.  
The weather contribution to SAIDI in FY22 is noticeably larger than it has been over the past 10 years, except 
for FY19. FY22 experienced 11 major event days, the most ever since recording of major event days began in 
FY02. The five worst storms of the year account for 26% of FY22 SAIDI. Weather outages primarily stem  
from storm activity, such as high winds, rain and lightning.  

The impact of weather on the system reaches beyond just the weather category. When high winds or lightning 
disrupt transmission lines, these outages are categorized as transmission outages because they did not occur 
on the distribution system. In FY22, 73.4% of customer minutes of interruption that were categorized as 
transmission-caused were caused by weather. This alone accounted for 5.3 minutes of SAIDI contribution. 
Similarly, when a weather-caused outage occurs inside of a substation, it falls under the substation category. 
The upward trend over the last 10 years for non-weather-related SAIDI has seen the greatest increase from 
the transmission, substation and other outage cause categories, much of which is correlated to weather. 
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SAIFI, a corporate performance metric, is the frequency at which customers experience a sustained 
interruption averaged over all customers.  

An interruption lasting more than five minutes is considered a sustained interruption. Transient faults caused 
by events like lightning strikes and arcing that will disappear in less than a second are not a part of the  
SAIFI calculation.   

For FY22, the SAIFI result of 0.99 outages exceeded the goal of 0.82 outages or less. A SAIFI performance  
of 0.99 outages means there was less than one outage per customer during the year when averaged over  
all customers. 

Figure 6 illustrates the monthly and five-year trend for SAIFI. Though not as pronounced as the weather 
impact on SAIDI, the monthly chart in Figure 6 shows the outsized effect weather in July and August had on 
SAIFI. Looking at the yearly chart, SAIFI was within the respective goals for three of the previous five fiscal 
years, with FY19 and now FY22 above the annual goal. The biggest contributing causes to the SAIFI increase 
between FY21 and FY22 were weather, other and other equipment. The biggest contributors to the other 
category include animals, objects and trees interfering with overhead lines, as well as underground  
equipment termination failures. 

GRID PERFORMANCE   |   DISTRIBUTION RELIABILITY

Customer Sustained Interruptions (SAIFI)

Underground power transformers
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FIGURE 6 SAIFI Frequency: The Average Number of Times Customers Experienced  
Sustained Interruption  

2018 2019 2020 2021 2022

0.66 0.91 0.70 0.82 0.99

0.87 0.82 0.82 0.82 0.82

-0.21 0.09 -0.12 0.00 0.17

Results - 5 Year Trend  
(Minutes)

Actual Result

Goal

Variance

May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr

0.05 0.10 0.20 0.18 0.06 0.10 0.03 0.06 0.06 0.05 0.05 0.05

0.06 0.09 0.12 0.12 0.07 0.06 0.05 0.05 0.05 0.04 0.05 0.06

-0.01 0.01 0.08 0.06 -0.01 0.04 -0.02 0.01 0.01 0.01 0.00 -0.01

Actual Result

Goal

Variance

MONTH

YEAR Goal Met Goal Not MetGoal

Results - FY22 (Minutes)
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MAIFI is the frequency at which customers experience a momentary interruption averaged over all customers. 
These include the aforementioned transient outages, as well as semi-permanent outages that can be caused 
by animals or branches bridging the power lines that last less than five minutes.   

The SRP system contains auto-reclosers that close circuit breakers automatically after a fault, meaning  
the customer only experiences a short, or momentary, outage in the case of one of these short-lived faults. 
Tracking MAIFI separately from SAIFI allows SRP to track the frequency of these different types  
of outages.  

For FY22, the MAIFI result of 1.55 momentary outages met the goal of 1.88 momentary outages or less.  
A MAIFI performance of 1.55 momentary outages means SRP customers had less than two momentary 
outages during the year when averaged over all customers.

Figure 7 illustrates the monthly and five-year trend for MAIFI. Although not as pronounced as the effect  
on annual SAIDI and SAIFI, weather in July caused SRP to slightly miss its July goal for MAIFI. The yearly 
chart in Figure 7 shows that SRP has achieved its goal for MAIFI for all of the last five years. 

GRID PERFORMANCE   |   DISTRIBUTION RELIABILITY

Customer Momentary Interruptions (MAIFI)

Residential power transformer (at left) and transformer vault
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FIGURE 7 MAIFI Frequency: The Average Number of Times Customers Experienced  
a Momentary Interruption  

2018 2019 2020 2021 2022

1.80 1.78 1.58 1.52 1.55

2.00 2.00 2.00 1.88 1.88

-0.20 -0.22 -0.42 -0.36 -0.33

Results - 5 Year Trend  
(Minutes)

Actual Result

Goal

Variance

May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr

0.12 0.17 0.31 0.21 0.13 0.15 0.09 0.10 0.05 0.07 0.08 0.08

0.15 0.19 0.29 0.28 0.19 0.15 0.13 0.10 0.10 0.08 0.11 0.12

-0.03 -0.02 0.02 -0.07 -0.06 0.00 -0.04 0.00 -0.05 -0.01 -0.03 -0.04

Actual Result

Goal

Variance

MONTH

YEAR Goal Met Goal Not MetGoal

Results - FY22 (Minutes)
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The U.S. Energy Information Administration (EIA), a governmental entity under the U.S. Department of Energy, 
gathers data from utilities across the country, which are required to file EIA 861 or 861S forms. SRP is using  
the available EIA distribution reliability data to measure its performance against that of its peers.  

For the SRP corporate metric SAIDI, SRP ranked tenth in 2021 among all electric utilities with over 500,000 
customers. Figure 8 depicts SRP’s ranking for SAIDI performance against all other utilities. Each utility’s region 
is coded by color, with 11, including SRP, located in the Southwest Region.  

Figure 9 provides additional information on how SRP’s SAIDI performance stacked up against other utilities. 
The SAIDI scores in the Southwest Region ranged from a low of 77 minutes to a high of 626 minutes. The SAIDI 
scores for all electric utilities with over 500,000 customers ranged from a low of 36 minutes to a high of 6,692 
minutes. SRP’s SAIDI score for the 2021 calendar year was 85 minutes, significantly below the median  
of 182 minutes.  

GRID PERFORMANCE   |   DISTRIBUTION RELIABILITY

Distribution Reliability Performance Relative to Peers

FIGURE 8 2022 EIA SAIDI Benchmarking Results

Participating Electric Utility  |  Calendar Year 2021 Data

SALT RIVER PROJECT
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BEST PERFORMERS
All large utilities in quartile 1 (top 25% 
of scores) had SAIDI of 130 minutes 
or less.

SOUTHWEST REGION

77

SRP

Median

124 minutes

WORST PERFORMERS
All large utilities in Quartile 4 (bottom 
25% of scores) had SAIDI of 364 minutes 
or more.

LARGE UTILITIES

36 6,692182 minutes

SRP is categorized as a large-sized utility  
(over 500K customers)

MEDIAN PERFORMERS
The median SAIDI for all large utilities 
was 182 minutes.

SRP 2022 RESULTS

minutes

ranking overall

ranking in southwest

85

#10

#3

Q4

System Average Interruption Duration Index (SAIDI) in minutesNational Median

400

FIGURE 9 2022 EIA SAIDI Benchmarking Results

Based on data from calendar year 2021 for 72 large utilities 
that filed EIA 861 forms. Each bar represents the range of 
SAIDI scores for the region, and each circle represents the 
scores of individual utilities in the region.
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GRID PERFORMANCE

Measuring transmission system performance is an essential part of maintaining a reliable power grid. 
While the electric industry has no consensus on which metrics best represent the reliability of the 
transmission system, SRP uses two measurements of transmission reliability: FOHMY (Forced Outage 
Rate per Hundred Miles of Transmission per Year), which is established across the industry, and TRIND 
(Transmission Index), which was developed by the North American Transmission Forum (NATF) as a  
more comprehensive metric. Unlike the distribution metrics, FOHMY and TRIND do not consider  
planned outages, such as maintenance outages.  

Using metrics to compare with other utilities furthers understanding of system performance. SRP 
participates in the NATF, which collects transmission outage data from participants and allows for 
collaboration and comparison with other entities.   

In Figure 10, the top cause for transmission line outages in FY22 was weather, such as lightning strikes 
and storms. Equipment performance, which includes equipment failures, was the second-highest 
contributor to FOHMY in FY22, followed by bird-related events. 

TRANSMISSION RELIABILITY 

FIGURE 10 Transmission Line Outages - FY22
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Right: Transmission power lines along the canal
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SRP uses FOHMY to track transmission system performance and benchmark against other utilities. This 
metric tracks the number of unplanned outages per 100 miles of transmission line, enabling performance 
comparisons between short- and long-distance transmission line owners. Lower FOHMY scores indicate a 
smaller number of outages and a more reliable transmission system. Currently, SRP is only providing and 
comparing FOHMY for the bulk electric system (BES), which is transmission operated at or greater than  
100 kV.  

As shown in Figure 11, SRP had 1.4 BES transmission outages per hundred miles in FY22, which met the 
FOHMY reliability goal of having fewer than 2.0 outages per hundred miles. This is a decrease of 0.4  
outages per hundred miles from the FY21 result.  

July had the highest number of transmission outages in FY22, mostly related to lightning and other  
weather events (Figure 11). This is typical because summertime is Arizona’s monsoon, during  
which a high volume of storms may hit SRP’s service area. 

SRP’s FOHMY performance ranked seventh among 17 Western Electricity Coordinating Council (WECC) 
utilities, according to 2020 outage data gathered by NATF. NATF promotes best practices to maintain  
and improve transmission system reliability, and its rankings help SRP understand how to improve  
performance for its more than 1 million power customers. 

FOHMY 

GRID PERFORMANCE   |   TRANSMISSION RELIABILITY

Transmission lines on Kyrene Road
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2018 2019 2020 2021 2022

1.4 2.4 0.9 1.8 1.4

2.0 2.0 2.0 2.0 2.0

-0.6 0.4 -1.1 -0.2 -0.6

Results - 5 Year Trend  
(Minutes)

Actual Result

Goal

Variance

FIGURE 11 FOHMY Forced Outage Rate per Hundred Miles of Transmission per Year

May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr

0.00 0.07 0.70 0.00 0.28 0.14 0.00 0.14 0.00 0.07 0.00 0.00

0.03 0.15 0.47 0.22 0.08 0.08 0.10 0.15 0.06 0.46 0.11 0.08

-0.03 -0.08 0.23 -0.22 0.20 0.06 -0.10 -0.01 -0.06 -0.39 -0.11 -0.08

Actual Result

Goal

Variance

MONTH

YEAR Goal Met Goal Not MetGoal

Results - FY22 (Minutes)
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GRID PERFORMANCE   |   TRANSMISSION RELIABILITY

While FOHMY tracks the number of transmission outages, TRIND helps measure the severity of transmission 
outages. TRIND measures each outage based on the voltage level, the type of element lost, the duration of the 
outage and the cause of the outage. The more severe an outage is, the more points that outage is assigned. 
This allows a high-level comparison between outages that FOHMY doesn’t provide. For example, a 500 kV  
line outage will have more points than a 69 kV outage of the same duration because the loss of higher-voltage 
facilities typically has a wider impact on the transmission system. The sum of the outage points is then 
normalized with another score based on system size and average NATF member performance. This  
allows for better comparison between utilities despite different system sizes.  

In FY22, TRIND was 15.3, meeting the goal of being at or below a TRIND score of 25 for transmission 
facilities operated at or above 69 kV (Figure 12).  

July had the highest TRIND score of the months in FY22 due to the monsoon storms in SRP’s territory.  
This is typical and why July is given a higher goal than other months. Most storm-related events in July were 
caused by lightning strikes; lightning tends to be more impactful to lower voltages and shorter in duration,  
so while there are a multitude of outage events, individually they tend to have lower TRIND scores. 

Equipment failures were the top contributor to TRIND in FY22. These events tend to have higher TRIND  
scores due to the longer outage duration; a line outage due to a lightning strike can usually be returned to 
service shortly after the event, but failed equipment needs to be repaired or replaced before the line can be 
returned to service. SRP regularly inspects and proactively maintains transmission structures and substation 
equipment in an attempt to identify and replace compromised equipment before it fails. 

TRIND 

Backup control center 
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2018 2019 2020 2021 2022

17.1 15.9 20.5 18.5 15.3

25.0 25.0 25.0 25.0 25.0

-7.9 -9.1 -4.5 -6.5 -9.7

Results - 5 Year Trend  
(Minutes)

Actual Result

Goal

Variance

FIGURE 12 TRIND Transmission Index

May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr

0.4 0.7 3.9 0.8 3.2 1.4 0.0 3.0 0.4 0.8 0.4 0.3

0.7 3.8 6.3 1.3 0.4 0.4 1.8 3.7 0.3 2.4 0.4 3.4

-0.3 -3.1 -2.4 -0.5 2.8 1.0 -1.8 -0.7 0.1 -1.6 0.0 -3.1

Actual Result

Goal

Variance

MONTH

YEAR Goal Met Goal Not MetGoal

Results - FY22 (Minutes)
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Power quality is a measure of how well the electric energy being supplied is able to power customer load 
without impacting sensitive equipment. With the growth of sophisticated high-tech electronic equipment and 
processes, SRP’s energy supply must meet high expectations for power quality.  

The most common type of power quality event is a voltage sag — a temporary drop in voltage that often lasts 
for only fractions of a second. Even this short duration can affect sensitive electronic equipment and control 
systems and cause significant operational issues for industrial and large commercial customers.  

Although most residential customers are not usually affected by voltage sags, this may change with advances 
in home technology. Whether a voltage sag causes a problem for the customer depends on the magnitude  
and duration of the sag and the sensitivity of the equipment.  

Major loads, such as large customer motors, can create a voltage sag when the equipment turns on. The 
challenge for SRP is to maintain adequate systemwide power quality levels, which includes helping customers 
with power quality problems caused by their own power equipment.  

Faults at higher voltages, such as 230 kV and 500 kV, generally affect large areas of the grid and more 
customers. However, these faults are less likely to disrupt customer processes because the magnitude of  
a voltage sag felt by the customer is normally not severe. Faults at lower voltages, such as 12 kV, affect  
fewer customers, but they are more likely to be severe and disrupt processes.  

SRP’s efforts to monitor, quantify and track voltage sag events are aimed at maintaining the electric grid’s 
power quality, performance and customer satisfaction. SRP has over 250 power quality monitors that report 
voltage sag events, enabling SRP to track and plot the location of these events on the system. 

GRID PERFORMANCE

POWER QUALITY FOCUSES ON VOLTAGE SAGS  

Figure 13 illustrates the monthly and five-year trend and the variance-to-goal for each of the past five years 
for SCI. In FY22, the SCI was 1.5 events. This means, on average, that each SRP power quality monitor 
detected one and five-tenths voltage sag events per month. This year’s performance was exactly the five-year 
average of 1.5 events and still below the FY22 goal of less than 1.7 events per monitor, per month. 

The Sag Count Index (SCI) tracks how often a voltage sag event is recorded.  
A voltage sag event is when the voltage level drops below 90% of the  
normal voltage level. 
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FIGURE 13 SCI How Often a Voltage Sag Event Occurs

May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr

1.89 1.02 4.38 2.68 1.56 1.29 0.42 1.14 1.15 1.05 0.92 1.04

1.70 1.70 1.70 1.70 1.70 1.70 1.70 1.70 1.70 1.70 1.70 1.70

0.19 -0.68 2.68 0.98 -0.14 -0.41 -1.28 -0.56 -0.55 -0.65 -0.78 -0.66

Actual Result

Goal

Variance

MONTH

YEAR Goal Met Goal Not MetGoal

Results - FY22 (Minutes)
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In this section of the Grid Performance Report, you will see several  
examples of initiatives that demonstrate SRP’s commitment to operational 
excellence and continuous improvement. Through this work, SRP is ensuring  
that our power delivery system is optimally maintained and operating at  
the highest standards.

Left: Rudd to White Tanks 230 kV

28 |   Wildfire Mitigation Efforts Help Safeguard SRP’s Reliability   

32 |   Safeguarding the Power System Against Cyberattacks   

34 |   Working Together: Collaborating on Outage Solutions at Tempe Life Care Village   

36 |   Ready for the Future: SRP’s Operational Readiness and Distribution Enablement Initiatives Ensure
Reliability for Generations to Come  

Stories
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Fueled by hotter summers and lingering drought, wildfires pose a serious threat around the state, including 
in the 2,900 square miles that make up SRP’s electric service area. In 2021, 1,773 wildfires burned a total of 
524,428 acres across Arizona, according to the National Interagency Fire Center.   

In addition to the dangers wildfires pose to communities, forests and wildlife, they also put SRP’s high-voltage 
transmission lines and other power system assets at risk, which jeopardizes SRP’s ability to provide reliable 
power to customers.  

To help reduce this risk, SRP is taking a multifaceted approach to protecting its power delivery system  
in wildfire-prone areas.   

WILDFIRE MITIGATION EFFORTS  
HELP SAFEGUARD SRP’S RELIABILITY  

SRP is launching a new smoke detector pilot project to help identify wildfires before they pose a threat  
to SRP assets. This pilot program uses smoke detectors and cameras in the Tonto and Apache-Sitgreaves 
national forests to capture physical changes on 500 kV transmission towers that transmit energy to the  
Valley from power plants in eastern Arizona.  

The solar-powered infrared cameras can work at night and capture images up to 10 miles out with a 360- 
degree view. Through artificial intelligence, the cameras learn about the surrounding environment, report 
changes and send alerts when they detect smoke from wildfires or changes to structures. This technology  
can also alert SRP about other issues, such as downed lines and towers or damaged equipment. SRP  
shares this information with wildfire management agencies as well. 

Increasing situational awareness for early fire detection

In addition, SRP recently launched a dashboard that consolidates real-time wildfire data from multiple 
agencies, including an event’s proximity to SRP assets. SRP then uses that information to determine what 
action to take, which may include sending a troubleshooter to the location to assess the situation or  
alerting fire officials so they can respond.  

The groundbreaking project, which is poised to make a significant impact on 
wildfire preparedness, is the first of its kind in Arizona.  

Right: Expert checking on SRP monitoring equipment
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Roughly 120 miles of SRP’s high-voltage power lines is located in the northeastern part of the state, which  
is prone to wildfires. To prepare for future wildfire seasons, SRP is taking measures to create additional layers 
of protection for both transmission lines and towers and distribution assets in this area and in other areas  
across the state.

Adding layers of protection to transmission and distribution assets  

OPERATIONAL EXCELLENCE

SRP is also testing two types of fire-retardant material on poles located in the most wildfire-prone areas. 
The first is a specially treated mesh that can be wrapped around poles. When the mesh heats up from a fire, 
the coating expands to form an air-tight surface, which creates a barrier between the fire and the pole. The 
second is a fire-resistant paint that can be applied to poles to protect them from wildfire damage. SRP also 
regularly removes flammable plant material from around its assets so that it doesn’t become fuel for  
future wildfires.  

Technology plays an important role in mitigating the risk of wildfires and maintaining the reliability of the 
power system. For example, SRP is installing non-expulsion fuses on distribution assets. These fuses, which 
are designed to contain less arc energy, won’t emit sparks onto flammable vegetation around the  
distribution equipment.   

SRP also relies on strategically placed remote fault indicators, which help quickly identify outages so 
power can be restored as soon as possible. In addition, SRP follows non-reclosure procedures for circuits 
in areas where there is a high risk of wildfires. This means that if the system detects a fault, the power 
won’t automatically come back on. Instead, to minimize risk of fire ignition from system faults, SRP sends a 
troubleshooter to the location to perform a visual inspection to ensure it is safe to re-energize the line.   

SRP is retiring older poles that are at the end of their useful life and replacing 
them with newer poles that are better equipped to withstand wildfires and 
extreme heat.   
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Wildfire Expert, Transmission Assets

Communication and collaboration play critical roles in minimizing the impact of wildfires across the state and 
on SRP’s assets. Teams from SRP meet regularly with their counterparts at Arizona Public Service and Tucson 
Electric Power to support one another during wildfire season, either through mutual assistance requests or 
when a wildfire is impacting the ability to deliver energy to customers. The utilities work together to offset the 
loss of power to maintain reliability for all impacted customers across their respective service areas. 

SRP also employs a fire management officer (FMO) who is responsible for the coordination, mitigation, review 
and emergency response for wildfire, managed fire and prescribed burns that involve or could potentially 
impact SRP’s assets.  

The FMO regularly communicates with the Bureau of Land Management, U.S. Forest Service, Bureau of 
Indian Affairs and the Department of Forestry and Fire Management, as well as with many other local, state 
and federal agencies, to share information and coordinate preventive measures and wildfire responses. 

The FMO also provides first responder training and liaison support for emergency response agencies to 
ensure the responder’s safety while preserving the reliability and integrity of SRP’s assets. 

In addition, the FMO also helps ensure customers in SRP’s service area who are impacted by wildfire are kept 
informed about wildfire season protocols and any potential impacts to their power delivery. 

SRP’s proactive, ongoing fire mitigation efforts add a layer of protection to SRP’s power system to help keep 
the lights on for customers across the state, no matter what future wildfire seasons may bring.

Collaborating on fire mitigation solutions
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Reliable power is one of the cornerstones of the service that SRP provides to customers. While there are many 
threats to the grid that could impact the ability to deliver on this promise, such as weather events or wildfires, 
technological advances have created another potential risk: cyberattacks.    

For many years, both SRP and the North American electric power sector have been 
preparing for the possibility that a physical attack or cyberattack could impact grid 
operations. These proactive efforts include using state-of-the-art cybersecurity 
technologies, implementing rigorous security standards and forging close 
partnerships with government agencies, including the Department of Homeland 
Security, the Department of Energy and the Federal Bureau of Investigation,  
to better understand the risks associated with malicious cyberactivity,  
physical attacks and other hazards.

SAFEGUARDING THE POWER  
SYSTEM AGAINST CYBERATTACKS  

Right: Information technology (IT) network monitoring

SRP also works closely with industry and government partners to build a network of information-sharing 
and coordinated incident response and collaboration through forums such as the Electricity Subsector 
Coordinating Council and the Electricity Information Sharing and Analysis Center.

This comprehensive approach is the basis for SRP’s security strategy, which helps SRP protect its power 
system and quickly respond should an incident occur. This, in turn, helps ensure SRP can continue to  
provide safe and reliable power to Arizonans no matter what threats may emerge. 

SRP safeguards its critical assets by conducting risk assessments of security 
systems, analyzing threat information, and identifying and implementing physical 
security measures to reduce risk.  
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SRP is committed to providing best-in-class service to its customers while delivering reliable and safe  
power. When Tempe Life Care Village (TLCV), a senior living community, began experiencing frequent 
outages in 2021, SRP set to work troubleshooting the problem. After a thorough investigation, it was found 
that the reliability problems were coming from the antiquated customer-owned primary metered  
distribution system.  

While TLCV was able to provide its residents with backup power from generators, SRP knew it was important 
to identify the source of the outages and repair the problem as quickly as possible because unreliable power 
could put the older, more vulnerable residents of the facility at risk.   

TLCV is unique because it manages the distribution of its power on-site, an option that was not  
uncommon when the facility was built more than 25 years ago. It receives power at 12 kV and then uses its 
own equipment to distribute it throughout the facility at secondary voltages for staff and residents to use. 

WORKING TOGETHER: COLLABORATING ON  
OUTAGE SOLUTIONS AT TEMPE LIFE CARE VILLAGE  

Although SRP was not at fault for the outages, it partnered with TLCV’s staff to identify a solution  
and develop an action plan for fixing the distribution issues. TLCV decided that the best outcome would 
be for SRP to redesign and rebuild the secondary distribution system and take over the ownership and 
maintenance, as SRP does for most of its customers. SRP is in discussions with the customer to begin  
this process over the next two years.

In the meantime, TLCV is making repairs to its failing system so it can operate while the new system is being 
finished. However, disruptions in the supply chain have made it difficult to get the parts they need for the 
repair work. SRP was able to sell TLCV a single-phase transformer for the temporary repairs so the facility 
can stay in power until the new system is complete.  

Both TLCV and SRP are happy with the outcome of this collaboration, which will ensure that the facility  
and its senior residents enjoy reliable and safe power for decades to come. 

Initially, TLCV thought the outages originated on the SRP side of the meter. 
However, when SRP sent its crews out to assess the situation, they discovered 
that TLCV’s aging transformers and underground cables were failing.   

Right: Friendship Life Care Village in Tempe
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The power industry is evolving, and SRP is ready. Customers want more than just safe, reliable and affordable 
power. They’re also demanding additional sustainable choices, such as solar and batteries. In response, SRP 
is preparing for a significant influx of intermittent, renewable energy options on the power delivery system  
so it can continue to meet the needs of customers now and into the future.   

Through Operational Readiness and Distribution Enablement initiatives, SRP is taking steps to ensure its 
reliability remains best in class as it transforms the grid to enable more renewable resources, expand 
sustainable energy options, reduce its carbon footprint and conserve natural resources.   

READY FOR THE FUTURE: SRP’S OPERATIONAL READINESS 
AND DISTRIBUTION ENABLEMENT INITIATIVES ENSURE 
RELIABILITY FOR GENERATIONS TO COME  
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As SRP looks to the future, it’s implementing an Operational Readiness strategy to ensure the power system 
runs reliably, efficiently, cost-effectively and safely as the grid transforms. This plan focuses on five areas  
that keep reliability at the forefront as we manage the bulk electric system for generations to come.  

First, SRP is working to fully leverage new resource capabilities. This includes configuring renewable 
resources to maximize flexibility to meet the demand on Arizona’s hottest summer days and accommodate 
lower loads in the months when energy consumption is the lowest. In addition, SRP is focused on fully 
leveraging state-of-the-art inverter technology that can provide immediate power without the lag  
time associated with traditional systems. 

Operational Readiness

Left: Engineer measuring signal voltage, Power Quality Operations

As more renewable options are added to the power delivery system, there is more variability in available 
power at any given time. Because of the intermittent nature of these alternative generating methods, SRP 
is considering increasing its power reserves to ensure it can meet customer demand should renewable 
generation lag due to weather or other circumstances.  

Another way SRP will be addressing this variability is to improve its solar forecasting, which has a direct 
relationship with the accuracy of its weather forecasting. More precise forecasting can help SRP better  
plan its generating efforts and the deployment of its energy reserves.   

Finally, as new and varied technologies are added to the grid to oversee the integration of renewable 
resources, SRP is investing in software enhancements to ensure it is optimizing its operations so it  
can continue to provide the reliable power customers depend on.  

SRP is also taking steps to dispatch the right resources at the right time and in 
the most economical way possible. This will help ensure SRP is providing reliable, 
affordable and sustainable power to Arizonans to meet anticipated demand in 
real time.  
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The power distribution system is changing, along with the needs, wants and aspirations of customers.  
As the industry evolves with the integration of distributed energy resources, electrification and new digital 
technologies, SRP is taking a proactive approach that will preserve the integrity of the grid while keeping 
customer satisfaction front and center.   

SRP’s Distribution Enablement (DE) strategy positions SRP to stay ahead of distribution trends while 
serving customers’ needs today and in the years to come. It contains five key initiatives that support the 
interconnection of all customer-sided resources, including solar photovoltaic and battery storage, while 
ensuring SRP will be able to continue to deliver the safe and reliable power customers depend on.

Distribution Enablement

OPERATIONAL EXCELLENCE

Advanced Planning is evolving SRP’s 
distribution planning approach to develop and  
deploy efficient, cost-effective solutions for 
customers while optimizing system growth and 
operational requirements.  

Advanced Operations is establishing an  
integrated application platform that comprises 
distribution operations technology, data, processes 
and people, which will enable greater situational 
awareness and more precise control of the 
distribution system in support of increased  
adoption of distributed energy resources  
and electrification.  

Sensing and Control is enhancing the foundational 
infrastructure needed to integrate with Advanced 
Operations for effective situational awareness  
and the control capability of grid assets.  

Interconnection Improvements is advancing the 
interconnection process to enhance the customer 
experience, value and technical integration of 
customer-sited resource interconnections.  

Research and Development plans, evaluates, pilots 
and prepares SRP to successfully onboard and  
scale new distribution grid capabilities.

Right: Delta Thermal remote monitoring system

The DE strategy will provide customers with a streamlined interconnection experience, thanks to agile  
systems and tools that can accommodate the introduction of new products and customer offerings as 
technology continues to evolve.   

Ultimately, this transformation of how SRP plans and operates the distribution grid will add value for 
customers and SRP alike while safeguarding the reliability of the grid for future generations.  
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