
Grid Resilience
How do utilities respond to
power outages?

Grid reliability refers to the power grid’s ability
to maintain normal operation and meet
electricity demands (Federal Energy Regulatory
Commission 2026). Grid reliability depends on
having adequate fuel and infrastructure to
maintain electricity supply, and the ability to
withstand disruptions without power outages.
For more, see Grid Reliability and Sources of
Electricity.

Three common metrics for grid reliability include
(Pacific Gas & Electric n.d.):

System Average Interruption Duration Index
(SAIDI): total time of service interruptions
per customer over a time period (typically a
year)
System Average Interruption Frequency
Index (SAIFI): total number of service
interruptions per customer over a time
period
Customer Average Interruption Duration
Index (CAIDI): average length of an
interruption.

These metrics are typically reported with and
without major weather event days. Including all
days reflects the overall performance of the
grid, while adjusting to exclude major weather-

Reliability and resilience
measure different parts of the
grid’s performance

related interruptions reflects day-to-day
performance. 

Grid resilience refers to how the grid withstands
and responds to a power outage (National
Academies of Sciences, Engineering, and
Medicine 2017). Resilience focuses on reducing
the effects of an outage and restoring service
quickly after unexpected, high-impact events
like severe weather. 

Unlike reliability, there is no standardized metric
for resilience (Broderick et al. 2022). Proposed
methods compare a utility’s performance during
a service interruption to its normal performance
(Vega Penagos et al. 2023, Hossain et al.
2021).

Research Highlights
Grid resilience measures the impacts of a
power outage and how quickly power is
restored.

The average power outage length under normal
conditions in MO is similar to the national
average.

Community and utility investments in local
energy resources and grid infrastructure can
increase resilience.
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MO’s grid reliability under
normal conditions is similar to
the national average.

In MO, investor-owned utilities are required to
submit an annual report to the Public Service
Commission including reliability metrics like
SAIDI, SAIFI, and CAIDI, as well as the lowest-
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performing sections of the grid in their service
area and plans to improve them (20 CSR 4240-
23). 

Adjusting to exclude days with major weather
events, the average length of a power outage in
MO is consistent from year to year and is similar
to MO’s neighboring states and the national
average (Energy Information Administration
(EIA) 2025a, Figure 1). MO reported an
adjusted CAIDI of 122 and 115 minutes per
interruption in 2023 and 2024, respectively,
compared to national averages of 119 and 121
minutes per interruption. 

The unadjusted CAIDI varies significantly from
year to year, mostly due to major weather
events (EIA 2025b). Across MO and its
neighboring states, unadjusted CAIDI ranged
from 116 to 521 minutes per interruption (EIA
2025a). Adjusting to exclude major weather
days reduced the range to 90 to 144 minutes
per interruption. 

Communities and utilities can
invest in local infrastructure to
increase resilience. 

MOST Policy Initiative is a 501(c)3 nonprofit organization that provides nonpartisan research information to
members of the Missouri General Assembly upon request. This Science Note is intended for informational purposes
and does not indicate support or opposition to a particular bill or policy approach. A full list of references used in
this Science Note may be found at  https://mostpolicyinitiative.org/science-note/grid-resilience/. Please contact
info@mostpolicyinitiative.org with any questions. 

consumers (National Conference of State
Legislatures 2025). DERs include generators,
rooftop solar systems, and battery energy
storage systems, which supply electricity at the
local level when the main grid is disrupted. 

DERs can be combined into microgrids, which
can operate independently from the main grid
(Broderick et al. 2022). Microgrid designs vary
in size, connection to the main grid, and
whether they supply regular power in addition to
backup power. 

Community centers such as schools, libraries, or
churches can also serve as resilience hubs (Baja
et al. 2019). These hubs are powered by DERs to
provide emergency services for residents in a
centralized location.

Utilities can improve grid resilience against
extreme weather through a process called grid
hardening (Wiser et al. 2025, Hughes et al.
2024). These techniques include upgrading
aging equipment and managing vegetation
growth around equipment to reduce damage
during severe weather events. 

Figure 1. Customer Average Interruption
Duration Index (CAIDI) for MO,
neighboring states, and U.S. in 2023
and 2024. CAIDI measures the average
length of power outages for the entire
year (blues) and adjusted to exclude major
weather events (yellows). While the impact
of severe weather on the grid varies by
year and location, day-to-day grid
performance is relatively consistent
between MO, neighboring states, and the
national average. Data from EIA 2025b. 

Distributed Energy Resources (DERs) are a class
of technologies that provide power close to 
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