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Executive Summary
High-impact weather events around the world
are becoming more frequent and severe, and
most electric utilities remain unprepared for
the increased operational stress. In fact, despite
increased discussion of resilience in executive offices
and in industry-focused literature, only about a
quarter (24%) of the more than 200 utility executives
we surveyed as part of our global Digitally Enabled
Grid research survey feel very well-prepared to
manage the challenges of extreme weather events.
Our survey included executives responsible for
networks, smart grid, energy/power delivery,
operations/grid operations, system planning,
distribution, as well as select functional leads.
For years, electric utilities focused largely on grid reliability,
however, that approach alone has become inadequate
for utilities and for society at large, especially when one
considers the bigger picture. When a utility is facing extreme
weather and a secondary event (such as cyber-attacks,
earthquakes, geomagnetic storms, warfare, wildfires, and,
as we now see, pandemics such as COVID-19) occurs, the
situation can quickly move from bad to worse. Greater
resilience is the answer. The key is being able to shift
successfully from a strategy centered on reliability to
one centered on resilience.
The complicating factor is that resilience, to date, remains
something of an amorphous concept in the utility business.
With no standard, broadly accepted definition of resilience
in the industry or from regulators, it falls on the utilities
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90% of utility executives believe
extreme weather poses an increased
financial risk to their businesses.

themselves to take the lead on developing appropriate
incentives, metrics and modeling, and laying the foundations
for a collaborative approach between regulators, customers
and the utilities. This will require a new, forward-looking and
holistic strategy that is data- and digitally driven with a focus
on energy efficiency and renewables.
To help utilities develop the resilience they need to manage
these challenges with confidence, we asked our survey
respondents to weigh in on a wide range of questions about
the greatest challenges they face with regard to extreme
weather. We also asked them to identify the most promising
among their activities to develop resilience, and those that
were most frustrating.
We supplemented those findings with secondary research,
modeling and further analyses, as well as interviews with
a select group of senior utility executives. Through this
process, we identified the key elements of a viable strategy
to increase resilience, presented in this report. The payoff
from this approach can be substantial, leaving utilities
far better prepared to handle unpredictable, high-impact
weather events, their financial impact, and other crises
as well.

3

Extreme
Weather Events:
Utilities at a Tipping Point
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Nearly nine in 10 (87%) of the utility executives we surveyed said they are experiencing increasing severe weather events in their own
regions, as Figure 1 attests. Even locations known for their relatively mild climate conditions are seeing an upturn in the intensity of
extreme weather events.

Figure 1. Select severe weather events globally.
In 2018, India's southern state of Kerala suffered its worst
monsoon flooding in a century, with more than 1 million
people displaced, and more than 400 reported deaths

Heat waves in Europe led to wildfires in Greece,
Sweden and Spain, droughts in central and northern
parts and forced nuclear plants to shut down or
curtail the amount of power they produce

Thailand tackles worst
drought in 40 years

2018 wildfires in California
burned more than 386 square
miles (1,000 square km)

Hurricane Dorian—the most
powerful storm to hit the
Bahamas since records
began—left widespread
devastation

Extreme rainfall, heatwaves
and typhoons in Japan in 2018
caused damages equivalent to
$35 billion and led to the loss
of 0.6% of its GDP

In January 2020, a
winter storm in Spain
left 200,000 people
without electricity

Venice floods at
highest level in
50 years
Worst drought in history spreading from
São Paulo to Rio de Janeiro and beyond,
caused more than 4 million people to be
affected by rationing and rolling power cuts

Typhoon Mangkhut in The
Philippines was the strongest
storm recorded in 2018. More
than 250,000 people were
affected, with casualties mainly
caused by landslides following
the heavy rain
In Indonesia, heavy
rain led to flooding and
landslides in the western
part of the country
Brush fires that have razed
more than 100,000 square
km (39,000 square miles)
threatened Australia's grid

(*non exhaustive)
Source: “113 degrees in France: why Europe is so vulnerable to extreme heat,” June 28, 2019, Vox, www.vox.com; “Europe’s heatwave is forcing nuclear power plants to shut down,” August 6, 2018,
Quartz, https://qz.com; “Two people die as Venice floods at highest level in 50 years,” November 13, 2019, The Guardian, www.theguardian.com; “Devastating Monsoon Floods in Kerala, India,”
August 22, 2018, www.theatlantic.com; “Thailand tackles worst drought in 40 years,” February 8, 2020, www.bangkokpost.com; “Germany among top three countries suffering most from extreme
weather events,” December 4, 2019, www.dw.com; “Extreme flooding leads to deaths in Indonesia and Mozambique,” April 30, 2019, NewScientist, www.newscientist.com; “California's wildfires are
as big as 17 Manhattans,” November 14, 2018, www.nbcnews.com; “Hurricane Dorian: Path of destruction,” September 9, 2019, BBC News, www.bbc.com; “Brazil’s worst drought in history prompts
protests and blackouts,” January 23, 2015, The Guardian, www.theguardian.com; “Australia’s Fire-Hit Grid Braces for an Even Bigger Threat,” January 16, 2020, Greentech Media,
www.greentechmedia.com; “Winter storm lashing Spain leaves 4 dead, power cuts,” January 21, 2020, Business Insider, www.businessinsider.com
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Figure 2. Utility executives recognize the
increasing trend of extreme weather events
in their network regions.
From your own experience, have extreme weather events
grown in frequency, severity or duration in your network(s)
location over the past 10 years?

Yes, significantly + moderately

87%
OVERALL
GLOBALLY

North America

29% + 58%

Europe

40% + 46%

Asia Pacific

31% + 56%

Do you expect extreme weather events in your location
to increase over the next 10 years?

And these types of events are only
expected to become more destructive.
Among survey respondents, 92% expect
these extreme events to increase and
worsen over the next 10 years (see Figure
2), with 95% of respondents reporting
that they believe climate change due to
greenhouse gas emissions (GHG) has
been a contributing factor.
Plus, areas that have been accustomed to seeing one set
of weather events are now more likely to experience other
types as well. For example, 27% of our European respondents
report that changes to network grounding due to weather
fluctuations has become one of their top-three concerns
regarding their network resilience to extreme weather.
In terms of the highest weather risks, utility executives
cite extreme winds as their top concern across all
geographies, pointing to the importance of protecting or
bypassing exposed areas of overhead lines. However, as
Figure 3 shows, survey respondents acknowledged a broad
set of weather challenges that merit great concern.

Yes, significantly + moderately

92%
OVERALL
GLOBALLY

North America

48% + 45%

Europe

45% + 46%

Asia Pacific

38% + 56%

Base: All respondents.
Source: Accenture’s Digitally Enabled Grid research program, 2020 executive survey.
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Figure 3. Global regions vary in their assessment of risk.
Which of the following are the greatest concerns for your network resilience to extreme weather?
Respondents' top ranked weather concern
Very high winds

Flooding

(e.g., hurricane/tropical cyclone,
tornado, winter storms)

23%

Winter ice/snow storms

Lightning

(e.g., rain flash flooding and/or river
flooding)

North America

21%

Europe

22%

Asia Pacific

29%

17%

Overall

North America

15%

Europe

14%

Asia Pacific

23%

North America

15%

Europe

22%

Asia Pacific

6%

11%

Overall

Overall

Heat waves

Network grounding/earthing resistance changes

13%

North America

10%

Europe

10%

Asia Pacific

10%

Overall

Ground nature changes

(e.g., permafrost melting, soil drying
out or becoming water saturated

10%

North America

13%

Europe

10%

Asia Pacific

6%

7%

Overall

6%
Overall

12%

Europe

5%

Asia Pacific

6%

6%

Overall

Storm surge sea flooding

North America

North America

Europe

5%

Asia Pacific

13%

North America

5%

3%
6%

Asia Pacific

4%
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Europe

7%

Asia Pacific

0%

Hailstorms

Europe

Overall

7%

Overall

Weather-related fires

4%

North America

1%
Overall

North America

0%

Europe

0%

Asia Pacific

2%
Base: All respondents.
Source: Accenture’s Digitally Enabled Grid
research program, 2020 executive survey.
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Almost three-quarters (73%) of utility executives see extreme weather as a significant challenge to maintain network operations and safety. This
as most—90%—said these weather trends have put the ongoing financial viability of the electrical network business at risk (see Figure 4).

Figure 4. Executives generally see an increased risk posed to safe, efficient and reliable provision
of power to customers.
Yes, to a great extent + Yes to some extent

93%
92%
90%
88%
83%

Level of agreement to the following statements
Demonstrating sound capabilities to manage extreme weather risks
will be critical in being able to access insurance for the business

Extreme weather will increase the financial risk level of network
businesses

Growing extreme weather events pose an increasing potential risk
to the ongoing financial viability of the network business

Maintaining resilience to extreme weather will result in significant
increases in network prices to customers

Weather events previously considered innocuous are now threatening
network stability

Preparedness to manage extreme weather?

Base: All respondents.
Source: Accenture’s Digitally Enabled Grid research program, 2020 executive survey.

24%

Very wellprepared

North America

24%

Europe

18%

Asia Pacific

27%

Base: All respondents, Yes, to a great extent + Yes to some extent.
Source: Accenture’s Digitally Enabled Grid research program, 2020 executive survey.
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Extreme weather is the new reality.
It is a reality that must also take into account the new
requirements utilities face as the pursuit of a net-zero-emissions
society gains momentum. We see this in the proliferation of new
connections and network reinforcement stemming from rapidly
expanding distributed generation (DG), including wind and solar.
This is resulting in fundamental changes to the traditional
distribution system, both in its assets and operation of the system.
It is a reality that expands the scope of utilities’ responsibilities.
As regulatory compacts continue to evolve, regulated utilities
are increasingly expected to take on a broader leadership role in
the resilience of the communities they serve, including critical
facilities (hospitals, police stations, etc.), cyber-attacks and
societal outcomes (such as GHG reduction, health and
disadvantaged communities).

It is a reality that may affect utilities’ ability to obtain insurance at
affordable rates. Extensive damage to network equipment and
liability losses to third parties could be too large in some cases
for the risk to be internalized on a utility’s own balance sheet,
especially the smaller, undiversified ones. That can lower the
ratings given by agencies such as S&P and Moody’s, driving up
utilities’ cost of financing.
And it is a reality that should be considered in the context of
other events, such as the COVID-19 pandemic, which could
cause yet-to-be-determined long-term disruption for utilities,
the economy and society at large.

It is a reality that utilities must confront even as many are facing
the steep costs of maintaining aged transmission and distribution
assets. A significant proportion of many distribution systems were
constructed in the 1960s to 1980s and are nearing the end of their
technical lives. One 2017 study suggested that the average age
of U.S. distribution assets was 27 years at that point, with a
replacement value of about $1.7 trillion.1 Similarly, in some
countries, a significant part of grid operators’ assets has been fully
depreciated, which means their net accounting value is null and
grid operators are no longer remunerated to maintain these assets,
which are critical to proper grid function.
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Most resilience efforts to date have not addressed this new reality. The reason? In large part, our research shows, utilities' efforts to become
more resilient have been more tactical than strategic, and have thus succeeded only at enhancing reliability (See Figure 5.)

Figure 5. Reliability vs. resilience – related but distinct.
Daily

Decades to centuries

EVENT FREQUENCY
RELIABILITY

10

RESILIENCE

Focus
• Asset failure due to predictable causes
• Uncorrelated failures
• Managing asset failure to reduce outage impacts
• No/limited differentiation between customers
�
Managed through
• Asset failure analysis, replacement policies
and maintenance schedules
• Restoration processes

Focus
• System failures to rare and specific events
• Multiple correlated failures
• Flexibility and adaptability
• Critical customers (hospitals, fire departments, etc.)
�
Managed through
• Engineered resilience – system hardening
and system flexibility improvements
• Disaster response and risk management

Metrics
• Well established - developed over decades
• Ex post annual data (SAIFI, CAIDI, etc.)

Metrics
• Early stages of development – no single definition
• Ex ante - level of resilience to specific events
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Developing an
Effective Resilience
Strategy
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The complicating factor is that utilities must take the lead, not only
in developing a resilience strategy, but also in setting standards for
that strategy that will persuade regulators, customers, and other
stakeholders of its worth.
Consider: To date, there is still no standard, broadly accepted
definition of resilience in the utility industry. Utilities don’t have
one; neither do regulators. As one U.S. utility executive stated:
“Different operating companies are subject to different regulation.
There is no industry standard because different companies are
driven by different motivators, which is reasonable. A lack of a
good federal policy is allowing for major discrepancies across the
industry.”

catastrophic

RESILIENCE
HIGH
BUSINESS
CONTINUITY
RISK

Increasing
frequency
of extreme
events

Greater
intensity
of mid-tier
events

minimal

Resilience demands a more strategic approach—one that readies
the organization to bounce back quickly from major and even
multiple events and makes the case to stakeholders for proactive
investment and maintenance (see Figure 6).

Figure 6. How does a lack of resilience
increase risks to network businesses?

IMPACT PER EVENT*

Reliability is and will remain critical. Whether repairing power lines
or poles, maintaining or upgrading electrical equipment, or training
and rolling out the workforce to handle regular outages, reliability
is a fundamental capability. Standard reliability guardrails (such as
CAIDI and SAIFI in the U.S., CML in the U.K., among others), have
well-used processes in place to deal with common events, but
resilience events such as extreme weather have generally been
excluded by regulators.

RELIABILITY
METRIC

NOT
MANAGED
1 per 10,000 years

~1 per 50 years

10,000 per year

WEATHER EVENT FREQUENCY

*IMPACT PER EVENT
Service impact
(customers, duration, quality)
Safety
(public, utility, emergency services)

Business financial impact
(operational costs, performance payments,
share price impacts, etc.)
Other impacts
(customer goodwill, environmental, social, etc.)

Economic impact (GDP)
Source: Accenture analysis.
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The path to resilience, then, must begin with an effort to home
in on a definition. To do so, it is helpful to focus first on what
"success" will look like (see Figure 7). In our view, resilient
networks:

• Adapt to the event as it occurs to maintain safety and limit further
effects on performance.
• Restore supply quickly and effectively and minimizing the
duration of any outage.

• Minimize the impact of such events on system performance, and
reduce the number of customers affected before, during and
after any event.

• Bring the system back to pre-event resilience levels.

Figure 7. Envisioning a successful resilient network.

Event
operations

Resilience

PRE-EVENT
Take the network into
“safe mode” where
possible (reconfiguration,
distributed energy
resource [DER] utilization,
microgrid notifications,
etc.)

EVENT

Resilience recovery
(days to months)

Manage
degradation rate
of service to avoid
cascading failures

Power restoration by
system operations

Damage
assessment

• Forecast events
• Minimize event impact
• Customer notification
• Third-party partner mobilization
• Network operations planning
• Restoration and supply chain strategy

POST-EVENT

System operations and
repair crew coordination

• Adapt to event impacts
• Reconfigure and de-energize the network
as required
• Manage stakeholder communications
• Maintain safety
• Third-party, employees, environment

Service restored
to all users, but
resilience level to
future event is still
degraded

Crew dispatch and
network repair

• Restore functionality
• Optimize restoration tactics
• Utilize DERs
• Restore degraded resilience

RESILIENCE CAPABILITY IMPROVEMENT INITIATIVES
Network hardening/robustness
Undergrounding, design ratings, etc.

Restoration effectiveness
Field force training, strategic spares,
logistics improvements, mutual-aid
agreements, etc.

Increased system operational flexibility
Network reconfiguration, microgrids,
islanding, distributed generation,
storage, connected services, etc.
Source: Accenture analysis.
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With these attributes broadly defined, the task becomes one of
measurement:
• How much resilience is needed?
• How much is already present?
• Establishing resilience metrics will be an uphill task, in part due to
a lack of an absolute for resilience in practice—to what weather
event should the network be resilient?
Extreme weather can vary widely in location and intensity, meaning
any measure of utility performance against a resilience metric will
oscillate wildly depending on the actual weather event and
severity.
And what is the value of that resilience? How can the societal value
of resilience be measured and quantified to inform a business case
for investment in resilience?
Most utilities have experience in estimating the value of lost load to
customers for relatively short electricity outages, and these values
are commonly used in setting regulatory targets for reliability.
However, major resilience events present a much broader set of
impacts to society due to the very long durations and wide impact
areas. The societal value of electricity should include social, health,
wider economy, safety, environmental and financial risks. For
example, the impact to the reputation and economics of long-term
outages on cities, disruption of global supply chains and increased
pollution from alternative energy sources.

In the meantime, resilience improvement efforts that lead to higher
network costs could damage relationships with customers and with
regulators, if those activities do not demonstrably improve service
performance. A persuasive resilience strategy will include
incentives, metrics and modeling. These will form the basis for a
collaborative approach between regulators and the utilities. The
expenditure requirements needed to increase resilience require
regulatory assistance. For example, Florida Power and Light (FPL)
is proposing a 25-year undergrounding strategy to their PSC
(regulator) for approval—a solution with both regulatory approval
and cost recovery mechanisms.2
Stakeholders will need to understand that developing and
maintaining the necessary capabilities to handle such events
is worth significant upfront, ongoing costs. They will need to
understand that supporting greater capabilities may not appear
to pay off; success means the absence or minimal period of
interrupted services. They should also understand that untapped
capacity that remains during “blue sky” periods doesn’t mean
money is being wasted.

To plan and execute such a strategy, we
believe utilities need to focus on three
strategic imperatives: establishing the
foundations of resilience, building the
network that supports resilience and
enabling the innovation that will yield viable
emerging resilience services (See Figure 8).

Where resilience is concerned, the value of electricity is a far
greater consideration than its cost. But just 36% of survey
respondents agreed, to a great extent, that the societal value of
resilience was agreed with regulators and customers and used as
a basis for investment decisions.
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Figure 8. Three strategic imperatives lead to a successful resilient network.

ESTABLISH THE
FOUNDATIONS
OF RESILIENCE

Develop leadership in resilience
within and outside the business
Underpin investment and
performance targets with clear
regulatory mechanisms based on
risk and societal value of resilience

BUILD THE
RESILIENT
NETWORK

Build new system flexibility
capabilities through digital
solution deployment
Utilize artificial intelligence (AI)
and emerging technologies to
enhance outage prediction and
system restoration strategies

EXPLORE
EMERGING
RESILIENCE
SERVICES

Support the utilization of end-user
resilience solutions
Develop differentiated network
resilience solutions to support
poorly served communities and
those with high resilience
requirements

Develop a robust quantitative basis
for resilience risk analysis and
investment decision making
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Establish the
Foundations of
Resilience
The general paucity of regulatory direction on resilience gives
network utilities an opportunity to take the lead, not only on
defining what resilience is, but also on how it should be monitored
and assessed. Moreover, there are several compelling reasons
why utilities should take the lead:

Our survey responses made it clear that most utilities have
significant gaps in this area. (respondents agreeing to a great extent)

39%

Definition for resilience that is distinct
from reliability

36%

The societal value of resilience is agreed
and used for decision making

Only utilities themselves have the data and capabilities
to develop methods to assess resilience levels
effectively.

36%

Regulatory mechanisms are in place to
recover resilience investments

Increased infrastructure offers an opportunity for
rate-based revenue growth, but pursuing resilience
investments in an ad-hoc manner opens utilities to
additional risk down the line—historic resilience
investments could be potentially unrecoverable if
they prove to be ineffective at actually delivering
resilience.

38%

Probabilistic risk assessment approaches
used to predict asst failure from weather

47%

Key performance indicators for resilience
investments

They are the ones at financial risk and cannot afford
to wait—92% of survey respondents think that growing
extreme weather events increase the financial risk level
of network businesses, and 90% said they will increase
the potential risk to the ongoing financial viability of the
network business.

Shaping the dialogue with customers and regulators,
as well as developing an incentive approach that gives
scope for innovation and outperformance.
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Why do T&D utilities need to focus on
establishing new foundations to support
resilience?

Base: All respondents.
Source: Accenture’s Digitally Enabled Grid research program, 2020 executive survey.
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What should that leadership look like? At the highest, broadest
levels, it means including language and thinking about delivering
resilience in the corporate vision and business plans. It means
articulating and internalizing the role of resilience for the company,
embedding it in the governance and processes for the organization
as a whole and establishing clear internal lines of authority that
assign responsibility for resilience.
It also means taking the initiative to both educate and learn
from stakeholders—including industry and community groups,
consumers, governments and regulators—about the changing
nature of the resilience risks to society and utilities. Ultimately,
stakeholder input should be the foundation upon which decisions
about future resilience requirements are made. For example,
building a path to a resilient grid requires utilities to work with
local officials to identify critical facilities, agree on solutions and
get the required investments approved.
For example, San Diego Gas & Electric (SDG&E) has become the
gold standard for having a clear vision of a resilient wildfire system
and by investing to deliver that vision. In 2007, SDG&E’s service
territory and other parts of Southern California were devasted by
catastrophic wildfires. Following these events, SDG&E’s leadership
and employees committed themselves to building a wildfire
resilient system.
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Making the vision a reality required company
leaders to rethink their wildfire prevention
across multiple domains and activities.
The systems included hardening the electric infrastructure,
developing comprehensive weather and camera systems to
provide data to a new fire science and analytics organization,
developing predictive models to assess the risk and consequence
if an ignition should occur, creating a state-of-the-art emergency
operations center and pioneering the introduction of public safety
power shutoff.
SDG&E continues to build strong relationships with federal, state
and local wildfire agencies and first responders to strengthen the
ability of the communities SDG&E serves to respond to wildfire
incidents. The company continues to look to innovation to build a
more resilient and safe electric system through the adoption of
new hardware, technology and analytics.3
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In our survey, 36% of respondents believe regulatory mechanisms
are in place to recover resilience investments to a great extent;
in Europe that percentage was less than a quarter (23%). That’s
a clear signal that regulators and utilities need to work together
to develop an analytics framework to translate future resilience
requirements into the programs of work needed for delivery.
The traditional cost-based “value of lost load” assessments are
not broad enough. Resilience needs to be seen through the lens
of the value of electricity, which is a far greater consideration
than costs alone.
In most cases, resilience can only be assessed in relation to a
particular event. Determining the appropriate extreme weather
scenarios and the level of resilience required across key areas
such as economics and safety is a key starting point.
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From there, it is about developing enhanced analytical toolkits to
model weather and asset risk. Most utilities already have strong
asset management capabilities, but many will have to further
bolster their probabilistic modeling capabilities. Multiple asset
failures are inevitable in extreme weather events, and these call
for topological modeling, particularly for the medium, high and
sub-transmission voltages of distribution networks.

Utilities will also need to articulate restoration
times for failures in these models more
precisely than they can by using standard
“mean times for restoration” or other,
similar metrics.
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Analytics solutions include weather monitoring systems that
consolidate real-time data from weather stations into detailed
meteorological models and can play a vital, proactive role in
forecasting demand, controlling operating costs and managing
a vastly more complex system of the future, including cases in
which customers are also providers of electricity.
Another example of the emerging solutions in data acquisition
and analytics are improvements to the flexibility of vegetation
management activities, such as through the use of satellite
technologies. For example, the European Space Agency (ESA)
is partnering with Enel to test a variety of space-enabled solutions
for the smart grid, including the acquisition of vegetation
management data. AI-enabled interpretation of stereoscopic
satellite images can be converted into a 3D map that allows the
extraction of depth.4 This approach can provide accurate maps
to allow drone investigation of the line and also yield information
about vegetation growth rates and identify high-risk locations.

The foundations of resilience: Actions
• Confirm C-level responsibility for developing and
articulating the resilience strategy and embedding it in
the company’s governance structure and processes.
• Instigate an ongoing program to build dialogue with
external stakeholders to inform the resilience strategy.
• Partner with meteorological experts to determine
potential future extreme weather scenarios and map
these in detail against network locations.
• Review data and modeling capabilities in light of the
resilience requirements, such as local weather tracking
and asset-fragility analysis.
• Open discussions with the regulator on incorporation
of resilience into the existing performance model.

From Reliability to Resilience: Confronting the Challenges of Extreme Weather
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Spotlight
Exelon: Applying Machine Learning and
External Data Sources to Wood Pole Risk
and Maintenance Cycles5
Wood poles are one of Exelon Utilities’ largest asset groups, worth
billions of invested capital. With more than 2 million poles, the
company spends tens of millions each year on preventative
maintenance and replacement activities. And as an aging
infrastructure, this spend is expected to grow.
Poles are traditionally maintained using broad, fixed inspection
cycles. This approach treats all poles and inspection areas equally,
leading to inefficient maintenance and potentially compromising
grid resilience. The ability to more effectively and quickly identify,
treat, repair and/or replace these assets can extend asset life and
improve overall grid resilience, something particularly critical in
preparing for and responding to extreme weather events.
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Working with Exelon to challenge the traditional utility practices,
Accenture aggregated data from public sources with data
collected by the utility to identify risk among individual poles or
groups of poles. Data was drawn from utility inspections, asset
inventories and external soil, weather and drainage analyses.
Using technologies such as machine learning and natural language
processing the project leveraged the data to identify risk in specific
areas, providing the business with better intelligence for planning
inspection cycles. Different factors contribute to different rates of
wood pole decay, so a tailored inspection plan can reduce
maintenance costs while lowering overall system risk.
The insights gained from the project can enable Exelon to optimize
maintenance cycles, invest capital more effectively, reduce
reliability risk and identify safety risks. This approach can also be
applied to other assets, allowing for targeted maintenance and
upgrades to build a more resilient grid.
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Build the Resilient
Network
Establishing the foundations for resilience confirms the business
has the data, tools and frameworks for making decisions on a
resilience strategy. The next step is to deliver the investments and
process improvements necessary to build a more resilient network.
Utilities can improve resilience in three broad areas:
Harden the network – traditional approaches such as pole
replacement, undergrounding of assets and development
of flood defenses
Developing greater system flexibility, using investment
in redundancy, network reconfiguration, distributed
energy resources, microgrids and customer participation
to limit the impact of extreme events
Strengthen restoration effectiveness – bolstering the
capabilities to reduce outage time to a minimum

Why focus on flexibility? Several reasons. First, although network
hardening can be highly effective, it also tends to be very
expensive and time consuming. It needs to be focused on the
highest-risk assets that do not have other mitigation options.
Second, since the types and locations of weather risks are
evolving, being adaptable in potential responses is highly valuable
in delivering longer-term resilience. Third, a focus on flexibility can
be more cost effective than other options, improving the utilization
of existing asset and workforce capacity. Fourth, flexibility
improvements can support the wider agenda of greater active
management of the distribution network, supporting greater DG
volumes, customer participation, reliability and resilience against
other risks such as cyber-attacks and earthquakes.
Our survey respondents agree: Increased system flexibility was
the resilience improvement area they expect to be their greatest
priority over the next 10 years (35%). Flexibility was followed by
restoration effectiveness (24%) and network hardening (19%) to
round out the top three (see Figure 9).

All three will be required and the relative emphasis will vary given
a utility’s specific risks, assets, capabilities and regulatory model.
However, the focus in this report is primarily on building flexibility,
both in system operations and in restoration effectiveness.
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Figure 9. Priority resilience improvement areas over the next 10 years.
Which of the following resilience improvement areas do you expect to be your greatest priority over the next 10 years?
Core network-focused resilience improvements
Increased system flexibility

Restoration effectiveness

(e.g., field force training, strategic spares,
logistics improvements, mutual-aid
agreements, etc.)

(e.g., microgrids, distributed generation,
storage, connected services, network
reconfiguration, etc.)

35%

North America

30%

Europe

43%

Asia Pacific

33%

Network hardening

24%

Overall

Overall

North America

27%

Europe

25%

Asia Pacific

21%

(e.g., undergrounding, new design ratings,
floodwalls, etc.)

19%

North America

20%

Europe

15%

Asia Pacific

23%

Overall

Supporting resilience capability improvements
Effective communication with customers and other stakeholders

11%
Overall

Base: All respondents.

North America

13%

Europe

6%

Asia Pacific

8%

Accurate forecasting of weather and its impacts on your network

11%

North America

10%

Europe

10%

Asia Pacific

15%

Overall

Source: Accenture’s Digitally Enabled Grid research program, 2020 executive survey.

In addition, 95% of survey participants agree that increased flexibility will be the most cost-effective method to increase resilience in the next
10 years, with 47% agreeing “to a great extent.” They recognize that increased flexibility will help them respond to different types of weather
events. And that in the process it will also improve general operations, helping them respond more efficiently to discrete equipment failures
and reduce the impact of planned outages.
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Building system flexibility with
digital solutions
The executive buy-in is there. So how can utilities take effective
action on this front? At a high level, by re-evaluating their smart
grid initiatives through the lens of resilience. Many distribution
utilities have struggled to scale smart grid pilot projects, in part
due to difficulties in articulating the business case for moving
from traditional solutions to digital-based ones. Resilience is
not necessarily a single solution for all smart grid business
cases, but it does potentially form a considerable addition to
the potential value in some cases.
Investment in these areas poses both regulatory and technical
hurdles. For example, the use of DG was recognized as a key
longer-term component to bolster resilience by 95% of survey
respondents. However, 84% of respondents said that lack of
information on smaller DG resources was currently impacting
resilience. As the deployment of DG increases, the resilience
challenge will also become more intense unless the flexibility
offered by DG is harnessed effectively.

Turning DG into a resilience asset requires
a major change in regulation, operational
policies, network visibility and control. This is
likely to require local regulation of frequency
and voltage by distribution operations, rather
than by the transmission system operator.
New sensor and control systems, plus potential
changes to protection systems, such as those
required for microgrids, will be vital if flexible
DG operations are going to utilized at scale.
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Utilizing this network flexibility is underpinned by the robust
communications infrastructure needed to allow the
high-bandwidth, low-latency communications required for
increased visibility and control on the grid. Deployment of sensors
can then provide the step-change in the visibility required to
support active management of the distribution system.
Some utilities are already investigating how pervasive visibility
and control could transform operations. For example, Enel in São
Paulo has undertaken a project called Urban Futurability to build
a resilient, sustainable urban electricity system. A key component
in this effort is the network of about 5,000 grid sensors that feeds
information into a digital twin of the system. This model replicates
the locations and simulates the operations of the system, using AI,
3D modeling and the internet of things (IoT) to provide real-time
data to both the system operator and other stakeholders.
Resilience, in particular, is supported by a range of solutions
such as asset operational anomaly warnings, adaptive protection
systems, drone inspections and topology estimations.6
Another example is Gasunie’s digital natural gas transport
management system, which was designed to help better manage
the Dutch gas grid. The gas infrastructure company collaborated
with Accenture to develop a new IT landscape for its control
room—a move that would help safeguard accurate information
for end users, meet operational needs and provide safe, secure
gas transport. The new system is integrated with Gasunie’s
geographical information system, using a single source for asset
data (including pipelines, compressors and valves), to create a
network model of the system as a digital twin of the physical
network. The new, state-of-the-art system provides a solid
foundation, empowering Gasunie to realize additional future
plans, such as energy optimization, digital maintenance planning
and operational control.7

23

The effective utilization of greatly increased
system visibility will be a major challenge for
distribution utilities, particularly when faced
with an extreme weather event.

Enhancing system flexibility with digital
solutions: Actions

Implementing a “Control Center of the Future” is arguably the
most valuable step in transforming transmission and distribution
operations. As the core of all grid operations—standard, day-to-day
as well as disaster response—the Control Center of the Future
supports the flexible management of the system required to utilize
the assets more effectively. For more details about the Control
Center of the Future, see the appendix on pages 36-38.

• Identify potential small-scale investments that could
deliver enhanced network flexibility improvements for
piloting.

Finally, new working and commercial relationships between
distribution companies, DG operators and new market players
such as aggregators will also need to be developed to support
the changes required for flexible operations. As the proportion of
DG, electric vehicles (EVs) and storage systems grows larger, this
active management approach is likely to become a necessity rather
than choice for many utilities. The good news is that some utilities
are already investigating how DG capacity can be utilized during
extreme weather events.
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• Review the available network visibility data for critical
asset locations.

• Assess the network analytics needs in light of new
system flexibility aspirations (state estimation,
unbalanced power flow, contingency evaluation, etc.).
• Investigate options for accessing external sources of
resilience (DG, demand response, storage, etc.).

From Reliability to Resilience: Confronting the Challenges of Extreme Weather

Spotlight
The expanding role of grid flexibility in Europe

Enera's flexibility market

In Europe, grid flexibility improvements have been prioritized
as a means of more effectively integrating DERs, addressing grid
bottlenecks, reducing congestion and lowering costs. While
flexibility goals vary across Europe, all support increased resilience
by preventing extreme weather conditions, improving utilities’
ability to avoid outages and accelerating incident recovery.

Collaboratives between utilities and other entities within Europe
are becoming increasingly prevalent. These groups further expand
the impact of grid flexibility by creating greater reach across
regions and networks. enera, a European collaborative of 32
consortium partners, supports the northwest region of Germany
and deals with high shares of renewable energy (235% of actual
demand) and physical grid bottlenecks, resulting in upward of
€1 billion in congestion redispatching costs. Accenture contributed
to the functional design of a flexibility market for the collaborative.
The market provides a means for congestion management
solutions that allow flexibility sources to flow to the most critical
points on the grid. This type of congestion alleviation not only
reduces redispatching costs, but also builds grid resilience in
preparation for unforeseen events.9

UK Power Networks' advanced automated control system
UK Power Networks (UKPN), Great Britain’s largest electricity
distributor, implemented an advanced automated control system
to manage over 500 MW of power—enough for more than 250,000
homes—generated by DERs, mostly wind and solar. UKPN handled
procurement and contracting for DERs through Piclo, a local
flexibility market platform that trades flexible capacity from a range
of providers. UKPN then integrated the energy into the grid using
AI to process big data and determine safe, efficient ways to run
the network. Supported by innovative control schemes, the control
system allows for a comprehensive view of network operations
and supports real-time decisions. With clear grid insights, UKPN
can more efficiently dispatch field teams in the event of an
incident, such as an extreme weather event.8
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InterFlex's flexibility use cases and demonstrations
InterFlex, a recent demonstration project gathering multiple
utilities and supported by the European Union’s 2020 research
and innovation program, investigated the use of local flexibility
systems to relieve distribution grid constraints. As a member of
the consortium, Accenture contributed to communication and
dissemination activities, relationships with the external boards and
publication writing. The project developed a variety of flexibility
use cases, many of which, and the demonstrations that followed,
had particular relevance to grid resilience.
For example, one demonstration located in the metropolitan area
of Nice, France, explored automatic islanding based on a storage
battery system to provide security of supply and resilience as
an additional service for the distribution service operator (DSO) in
areas where power supply is critical. Enedis, a DSO, and ENGIE, a
market player, shared the use of a single battery. During islanding
operations, the DSO remotely steered the battery from its regional
control room. During non-islanding periods, storage systems were
operated by ENGIE to monetize them on several value pockets to
make those investments as profitable as possible. The project
allowed the two utilities share the benefit of the battery, which
results in interesting perspectives for both parties to achieve lower
operating costs. Most notably from the perspective of grid
resilience, Enedis succeeded in managing the distribution grid in
an islanded mode without any power cut for local customers—an
outcome that would be especially beneficial during high-impact
extreme events.10
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Rethinking system restoration strategies
While flexibility has been our primary focus, restoration strategies
in the network (the third component of a resilient network) compel
attention as well. In fact, these strategies draw on efforts to
improve flexibility.
Consider: Utilities already have strong system restoration
capabilities, developed over many years to support both
unplanned and planned outages. For instance, 92% of respondents
say they use an incident command system approach for
emergency response to some, or a great extent. Likewise, 89% of
respondents say that they undertake training sessions with third
parties such as emergency authorities, landowners and others.
Finally, 93% of utilities have agreements in place to share critical
assets with other utilities to some, or to a greater extent.

Typically, system restoration practices in emergency situations
have followed a predetermined prioritization, based on maintaining
public and worker safety, prioritization of critical assets and
generally working from high voltage down to low voltage to
maximize the number of customers restored with each step.
Inevitably these restoration procedures are not fully optimized
to the actual event because they are based on predicted system
conditions, which include multiple failures and nested outages,
interdependencies with transportation and communications
infrastructure, and the status of power-generation sites. Active
management of the network and the particularly the use of DERs
can accelerate restoration efforts, but they also add a level of
complexity to restoration.

The question arising from an increase in the
severity and frequency of extreme weather
events is this: How can these capabilities be
scaled cost effectively? New resilience
challenges will inevitably require a
reassessment of field workforce, logistics and
support requirements, but there are additional
flexibility opportunities that can potentially
help in restoration effectiveness.
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Active optimization of the restoration strategy to actual damage
is generally compromised by gaps in data and the computational
constraints when optimizing such large systems. Digital twin
solutions can support utilities in the development of a menu of
potential restoration approaches before the event that can be
selected based on actual system damage.
As utilities are well aware, restoration effectiveness is also founded
on supply chain integrity during extreme weather events. Ideally,
suppliers would be able to deliver large volumes of standardized
parts on short notice, or parts could be borrowed from neighboring
utilities. But the assumptions can be overturned when supply chain
fails due to more extensive, regional weather damage or when
other resilience issues disrupt global supply chains. As the
COVID-19 pandemic has demonstrated, the supply chain
assumptions for even basic components can rapidly disintegrate.
In these circumstances, utilities must work together to utilize
scarce supplies more effectively until parts can be sourced again.
The supply chain shock of COVID-19, as well as the huge supply
chain constraints seen in Puerto Rico after Hurricane Maria,11
are likely to drive many utilities to reassess their strategic spares,
asset-sharing and resourcing policies. For example, utilities may
look to take their mutual-aid agreements further, extending
access to work and asset management systems to third parties,
standardizing information access across all planners and field
workers. Additionally, developing new sources of surge capacity
for resources may be needed, such as programs to bring back
retired employees into temporary roles to support the core
workforce.
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Rethinking system restoration strategies:
Actions
• Examine restoration capacity against emerging
resilience scenarios, such as severe workforce
constraints and reduced external support.
• Determine how increased system flexibility can be
leveraged to improve restoration effectiveness,
particularly for network islanding locations and
microgrids.
• Investigate new flexible restoration optimization
approaches using improved network awareness to
constrain the range of possible solutions.
• Share experiences and leading practices with other
distribution utilities.
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Spotlight
Florida Power and Light’s Enhanced Hurricane
Resilience and Response12
In September 2017, Florida Power & Light’s (FPL) service territory
was significantly impacted by Hurricane Irma. Irma led to the
highest number of customer outages ever experienced in FPL’s
history. The company restored service to 4.4 million customers
over the ensuing 10 days. Irma was by all standards an
unprecedented event in terms of size, scope, destructive power
and slow movement. The strong winds and storm surge created
challenges for the company and their customers, but FPL was able
to restore 1 million customers before the storm left FPL’s service
territory—2 million by the end of the first day of restoration and the
vast majority within 10 days—the fastest restoration of the largest
number of customers by a utility in U.S. history.

Even though Irma was more powerful than previous hurricanes
and led to more customers losing power, the added resilience
substantially reduced time to restoration. Accenture experienced
FPL’s response to Irma firsthand when the company asked us to
provide real-time feedback on their storm response efforts. One
sample statistic tells it all—during Hurricane Wilma FPL had 12,500
downed poles. Hurricane Irma? Only 2,500.

How was FPL able to do this? One main reason was the
commitment of the company’s staff and line workers, contractors
and mutual-assistance partners. But another reason was FPL’s
commitment to building a resilient power deliver system and the
supporting infrastructure. After a series of hurricanes in 2004 and
2005, FPL leadership decided to invest to make their grid more
resilient. Over the next 10 years they invested $3 billion—as a
result, the grid confronting Hurricane Irma was very different
from the one impacted by Hurricane Wilma. The enhanced grid
had been hardened by new concrete and steel poles (rather than
wood), with the introduction of new switches and sensors and new
analytics to provide information on the network status. In addition,
FPL had created a category-5 hardened emergency operations
center and state-of-the-art diagnostics center.
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Explore Emerging
Resilience Solutions
Where resilience cannot be delivered through traditional
approaches, utilities will need to develop and scale new services
that move beyond their current distribution models. Some utilities
face major technical constraints in delivering resilience to all
customers, such as serving numerous relatively isolated rural
communities, or because the risks of catastrophic weather damage
are relatively high, making it impossible to deliver high resilience
at a reasonable cost. This means they will have to cast a wider net.
One way to do this is by engaging customers to identify new
solutions—both within the network and at customer sites—to
meet anticipated resilience needs. End-user solutions developed
in partnership with customers and other companies can help
address these potentially unmet resilience needs. The utility can
help the customer understand challenges such as the likelihood
of interruption or the potential duration of outages and explore
whether local-resilience solutions are appropriate.
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Distribution utilities have been managing
disruption in the form of distributed and
“prosumer” generation for years; the switch
to EVs and the need for EV infrastructure
will drive many aspects of network evolution,
and the lowering cost of storage is opening up
many potential options for embedded storage
and beyond-the-meter storage.
The rapid deployment of such DERs can potentially form the basis
for solutions to support local resilience where the network itself
has failed. For example, 93% of our respondents agree that
self-islanding solutions will be a major contributor to improved
resilience in the longer term, providing a route to improved
resilience for buildings with storage and solar power. Such
solutions can be extended to incorporate EVs as emergency
electricity sources for housing (vehicle to grid) and can also be
used to electrify community disaster centers to provide critical
services during major outages.
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For example, in the U.K., Nissan and EDF Energy are working
together on several projects using customer EVs to provide
services back to the grid. The utility is currently offering
vehicle-to-grid (V2G) programs to business customers in the U.K.,
covering cars (Nissan Leaf) and small commercial vans (Nissan
e-NV200). The systems enable participation in local electricity
markets in response to fluctuating supply and demand balance
with revenues shared between the utility and the business
customers. Core to this solution is a bidirectional charger to
support V2G operations.
At this stage, V2G is not used for resilience; however, the use
of this technology to provide other services is moving forward.
The technologies being tested can be co-opted for resilience
services that would not support the business case for technology
deployment on their own. It may be a logical step to add in
“vehicle to building” once the technology implications have
been overcome.13

Emerging resilience solutions: Actions
• Identify customer groups with potentially unmet
resilience needs.
• Determine parts of the network where costs to maintain
resilience are very high and electricity demand is low.
• Open and deepen the dialogue with these customer
groups to identify potential solutions.
• Design new solutions that could offer alternative
technical approaches to deliver resilience and partner
to bring them to customers where necessary.

Utilities can extend these building-specific solutions to develop
standalone systems. In locations where renewable energy
is relatively abundant but network connections are long, unreliable
and exposed to harsh weather it can make economic sense to
abandon the traditional distribution model and remove the wires
entirely. Horizon Power in Australia provides such an example.
The utility has outfitted customers with renewable generation,
storage and back-up generators. These assets are owned and
maintained by the utility, but the customers are no longer
connected to the distribution network, saving significant costs
in maintenance and repair.14
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The COVID Complication
Preparing for extreme weather events in the
shadow of COVID-19
As the new reality of living through a global pandemic begins to
settle in, utilities are learning the full extent of the impacts on their
workforce, customers and operations. The initial response to the
spread of the virus has focused on confirming safe working
practices and maintaining operational performance. This has been
key to maintaining the reliable delivery of vital electricity at this
critical time.
However, it is critical to anticipate and plan for a possible second,
or even multiple waves of infections and, in particular, how working
practices can be made more resilient to a concurrent extreme
weather event. For example, the scope for mutual-aid agreements
could be significantly compromised when social distancing is
incorporated into working practices, or where there is a lack of
hotel rooms for guest workers. Similarly, epidemiological
constraints on evacuation of populations in the face of major
events such as hurricanes/cyclones will greatly change the safety
risks to customers, requiring modifications to emergency response
and restoration priorities.

Utilities should take advantage of any lull in infections to reassess
their pandemic response and stress-test it for extreme weather
scenarios. First, the learning points from the initial infection should
be captured and incorporated into action plans.
• Review performance, capturing perspectives from across the
business.
• Reach out to peers and share experiences and practices.
• Appraise the operation of the emergency response function and
identify opportunities for improvement.
• Determine gaps and develop a short-term action plan for closure.
This updated perspective on pandemic response capability should
be stress-tested against extreme weather scenarios. For example:
• Workforce and restoration planning for extreme weather events
while under Covid-19 constraints.
• Supply chain disruption modeling to provide risk mitigation
strategies.
• Control center and incident command center staffing strategies
such as “shelter-in-place” solutions.
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Conclusion:
Resilience as a Remit
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The challenge of becoming more resilient
may be formidable, but it is also unavoidable.
Those that don’t are putting their organizations—and their
customers—in jeopardy. Recent trends in weather events
are not going to recede, or reverse.
Moreover, the benefits of weather resilience planning will better
prepare utilities to handle other unexpected crises that threaten
their abilities to respond by threatening supply chains and
employee deployment plans, including events such as COVID-19,
cyber-attacks, earthquakes and geomagnetic storms. In addition,
the development of flexibility in particular will provide additional
tools to address ongoing challenges to the industry, such as the
deployment of DG and EV adoption.
Start now by considering the big picture. Use the three elements
of resilience—the foundations, the network and emerging
solutions—to map out and execute your own resilience strategy.
Supporting resilience more directly must become a significant
part of the utility’s growth trajectory.

As Thomas Edison said, “If we did all the things
we are capable of, we would literally astound
ourselves.”
Let’s astound ourselves.
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Appendix:

The Control Center
of the Future
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Control Center of the Future:
The nerve center of the grid
One core concept underpinning increased resilience and effective
response to weather-related events is what we call the Control
Center of the Future. This control center is at the heart of all grid
operations: It allows grid monitoring, analysis and control, as well
as supports asset health and planning for standard operations and
contingencies. In addition, it integrates and manages DERs and
facilitates emergency response and outage management.
The Control Center of the Future can also direct resilience-related
activities such as vegetation management and field worker
management.
With the proliferation of DERs, a greater emphasis on energy
efficiency, the electrification of transport and other factors
increasing grid complexity, current control centers are often
outmoded and inefficient. Customer expectations are also
changing: consumers want a reliable, resilient grid that adapts
to climate change and stands up to bad actor threats. In addition,
customers expect more options for self-generation and for power
that supports a transition to cleaner energy. And utility employees
expect a safer working environment, along with greater access to
intelligent technology.
A key problem today is the high volume of data displayed on
multiple screens that operators must manually analyze, resulting in
limited visibility into potential risk and failures. With limited ability
to proactively manage grid operations, operators must make quick
decisions reactively when problems occur, which can often result
in repair delays, lengthy outages or safety hazards.
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In addition, pandemic situations such as COVID-19 directly impact
control rooms and support personnel’s ability to work on-site and
collaborate to solve these complex problems. Social distancing,
facility disruptions due to potential virus contamination and lack
of resources to backfill sick employees impact the ability of utilities
to confirm reliability and rapid recovery from potential outages
caused by weather-related events like seasonal hurricanes,
wildfires, ice storms and others.
And then there is the workforce issue. Although the control center
is essential to the safety and health of the overall grid, today’s
control centers struggle to attract, train and retain top talent due
to the use of outdated technology and the need for workers to
perform manual, repetitive tasks. This is even more important
when we recognize that often newer workers replacing those
with decades of experience are not likely to have the same
tenure with the utility.

Improved Performance, Enhanced Experience
The Control Center of the Future uses intelligent technology to
support operators’ problem-solving abilities and their overall
performance. By integrating engineering and maintenance
data—facilitating predictive situational awareness and
analytics-driven decision making—the control center can now help
operators anticipate risks and accelerate post-event recovery with
a higher level of collaboration with support and field personnel.
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The Control Center of the Future
represents a dramatic evolution of
technology and a “new way of work”
for operations:

Figure 10. Control Center of the Future vision.
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robotic platforms.
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• From manual workflows to
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that uses artificial intelligence (AI)
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Collaboration

• From a disjointed enterprise to a crossfunctional platform that allows higher
level of collaboration between
operations and other key utility
functions; e.g., engineering,
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to a virtual data and control room that
enables remote operations, diagnostics
and maintenance.
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While improving performance, the Control Center of the Future
also enhances the employee experience, in part by leveraging
digital technology to provide the operator “super powers” that
come from augmented and extended reality, AI/ML, autonomous
vehicles (drones and other bots on the field), robotic process
automation (RPA), as well as advanced training (like virtual
classrooms and virtual reality) and field collaboration/mobility
tools. The human-plus-machine approach embodied in the control
center increases productivity and employee satisfaction.
Benefits of the Control Center of the Future include:
• Cost reductions for both OPEX (lower cost of failure, fewer
callouts, reduced attrition, reduction in compliance costs) and
CAPEX (lower overall risk of failure, simplified infrastructure).
• Lower processing costs by reduction of manual tasks—by as
much as 80%.
• A potential decrease in outage handling times of up to 40%.
• Higher customer and employee satisfaction.
The Control Center of the Future can improve grid outcomes
in the face of extreme weather events by increasing resilience
and collaboration, as well as making it easier for operators to
respond quickly and safely. For example, the control center
improves vegetation management through increased surveillance
and intelligent monitoring and improves asset management by
reducing asset risk failures with predictive maintenance. The
workforce can be managed and deployed more easily and safely,
along with a more effective use of connected technologies such
as mobile platforms, and worker tracking technology including
biometrics and location finders. Above all, it facilitates knowledge
sharing and collaboration among field, engineering and operations
teams.
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When humans and intelligent technology work together, lasting
change is possible. Transforming to the Control Center of the
Future gives utilities the resilience to prepare and respond to
weather-related events more quickly, effectively and safely.

Control Center of the Future in action:
Weather Impact Navigator
The Weather Impact Navigator (WIN) is a practical
example of the Control Center of the Future in action.
WIN provides relevant, reliable information during
extreme weather events to support critical decision
making and get useful information out to customers.
The WIN feed aggregates weather, outages, affected
neighborhoods, business and social data into a single
view. It displays essential service providers near the user
on a map, showing whether they are open or closed, and
delivers real-time details about available services from
each provider.
WIN also creates personalized evacuation plans for each
user—plans that can be downloaded for offline use.
Deployed within the control center, WIN expands
operators’ abilities to anticipate weather developments
and to get useful information to the employees
and customers who need it on a real-time basis.
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