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Purpose/Objective
To deliver technical assistance to evaluate the 
resilience potential of infrastructure investments

• technical assistance (TA) for Tennessee, Mississippi, 
and Georgia by leveraging existing systems like 
EAGLE-I and Outage Data initiative Nationwide 
(ODIN) 

• offer capabilities that include outage data analysis, 
community footprint report for utilities, and other 
EIA-861 based summary reports capturing 
automated metering infrastructure, net metering, 
distribution systems and reliability metrics data etc. 

ORNL has unique capabilities in
1. Grid resilience modeling for distribution and 

transmission
2. Data for electricity customer outages and
3. Infrastructure interdependency analysis (URBAN-NET)

NOM overlay with substation 
and transmission lines

EAGLE-ITM

Key to evaluate quantitatively 
the impact of investments into 
selected states regional energy 
system through the IIJA.
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ORNL Grid Capabilities
• Oak Ridge National Laboratory (ORNL) 

has been working on numerous 
projects centered on grid and energy 
resilience, cultivating robust 
capabilities in:
– Data Collection and Analysis
– Standardization
– In-Depth Resilience Analysis
– Visual Dashboards
– Interdependency Analysis

• Following projects will be briefly 
introduced:
– EAGLE-I, ODIN, TASTI-GRID, URBAN-NET

EAGLE-ITM

TASTI-GRIDURBAN-NET

ODIN
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Utility Outage Data

• Collects utility outage data every 15 minutes

• Provided mission critical function to DOE (ESF12)
– 92% electricity customers
– 99% availability in FY21
– 990 active users (~2,500 total)

Mission Impact and Features

• Presidential Emergency Declaration during 
winter storm Uri and FEMA support/Colonial 
pipeline disruption

EAGLE-ITM: Environment for Analysis of Geo-Located Energy Information

EAGLE-I login link
Source: From EAGLE-ITM

Mapper: Features spatial 
distribution of 
real-time power outages, able to 
be overlayed
with 61 other mapper reference 
or real time layers

Reports: Customizable by 
geographic region and time period, 
these reports visually display power 
outages for the user-specified selections

https://eagle-i.doe.gov
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• ODIN is a network of leading electric service 
providers who are committed to 
providing comprehensive interoperable power 
outage data that enables utilities and others to
exchange data freely with designated 
stakeholders at all levels — helping restoration,
reliability, risk mitigation, emergency response, 
and more.

ODIN Network of Utilities and Vendors

Outage Data Initiative Nationwide (ODIN)

What is ODIN?

Source: https://odin.ornl.gov

https://odin.ornl.gov/


1. Statistical Summaries of Historical EAGLE-I 
Outage Information for All States – Narayan 
Bhusal
2. Restoration Curves/ Linking CEJST with Utility 
Service Territories and EAGLE-I Coverage data- 
Nasir Ahmad
3. Weather Baselined Outage Data – 
Sangkeun Matt Lee
4. Coverage Dashboard

• Tableau Dashboards Demo
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Resilience Metrics
• Power outage Time Over Threshold (TOT)

– TOT represents the time between an outage curve crossing the 
threshold line (duration of power outages experienced by 
customers due to extreme events)

• Power outage Area Under Curve (AUC)
– To account for the number of customers affected, along with the 

total outage time, we calculated the area under the curve as 
another quantification metric. 

– AUC is the area under the curve above the dotted threshold 
outage line

• Power outage Time After the End of the 
event (TAE)

– TAE is calculated to determine how long a power outage event 
continues after the end of an extreme weather event

– Physically weak and aging infrastruces have more probability of 
failure resulting longer response time due to repair and 
installation requirement

Weather event

(1) Low TOT and low AUC signify that very few customers 
were impacted and that they experienced shorter 
power outage durations

(2) Low TOT and high AUC signify that many customers 
were impacted for a shorter duration of time; 

(3) High TOT and low AUC signify that a few customers 
experienced prolonged power outages

(4) High TOT and high AUC signify that a large number 
(wide spread) of customers experienced prolonged 
outages (this indicates a less/poor resilient power 
system)

Interpretations
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Weather Event Group Type – Combinational Effect

GL,WI,MA,MF

Combining all types
Sorted by the duration

•GL - Gale Warning: Indicates that gale force winds
•WI - Wind
•MA - Marine
•MF - Dense Fog (Marine Fog)

The first one 
‘GL’ may be 
used to 
simplify the 
analysis

(FA,SV), (FA,FF), (SV,TO), (FF,FA), (FW,WI) 
were top 5 combinations

https://www.weather.gov/media/vtec/VTEC_explanation2-23.pdf

The combined effect of various weather 
conditions on power outage resilience is 
important.
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What weather type (and their combinations) has more chance 
to cause extreme power outages?

Top 50 common weather event types

TO (Tornado) and SV (Severe Thunderstorm) has the 
highest probability to cause extreme power outages 
among top 50 common weather event types(12%)

Severe weather events do not necessarily 
lead to severe power outages – But then, 
which weather events most likely to cause 
power outages?
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What weather type (and their combinations) has more chance to cause 
extreme power outages? – Less common weather types

WS (Winter Storm), WC (Wind Chill), and HZ (Hard 
Freeze) combination showed the highest probability 
(44 out of 46) to cause extreme power outages

Less frequency, but 
higher likelihood
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Disadvantaged Communities Assessment using CEJST Data

• Filter 32 key indicators from the reported 124 
indicators by CEJST.

• Categorize 32 indicators into 8 categories 
(e.g., climate change).

• Overlay the CEJST data with HIFLD electric 
retail service territories to identify and analyze 
service territories’ disadvantaged 
communities.
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Datasets

• J40 datasets indicating disadvantaged 
communities at the census tract level – OCED 
source

• Resilience Dashboard
• Power Outage Events/Restoration Dashboard
• Weather specific power outage event Dashboard
• Critical infrastructure data (e.g., hospitals,police 

stations, firestations, banks, credit from HIFLD)
• Utility service territories
• Relevant EIA-861 datasets

• Reliability Indices
• VVO optimization

Communities Feature

• Secure Data sharing with specific 
utilities/GDO/ORNL/States

• Role based access control

Questions to discuss with states
• Who can upload files?
• Will there be roles within the community?
• What happens when a file is uploaded?
• Can users request access to a community?
• Are some users auto added to a community?

o if so, how do we determine that?

TASTI-GRID: EAGLE-I like Interface

Source: From EAGLE-ITM



URBAN-NET Demo

• Sangkuen Matt Lee
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Project Overview

• The URBAN-NET system evaluates the significance of 
components within critical infrastructure networks by 
analyzing the cascading effects of their interactions.

• URBAN-NET offers a web-based interface for users to 
simulate "what-if" scenarios, enabling strategic 
planning and response.

• In the event of a disaster, URBAN-NET reports provide 
invaluable insights for assessing impacts and guiding 
the prioritization of mitigation efforts.

• URBAN-NET has been successfully integrated with the 
EAGLE-I framework to enhance situational awareness 
and decision-making capabilities.

Project Technology

• Construction of large-scale integrated CIS network 
from HIFLD* Open Data layers

• Quantification of criticality of CIS components
• EAGLE-I integration via API

URBAN-NET: Project Overview

Total of 31 HIFLD layers have been used 
to construct the URBAN-NET large-scale 
critical infrastructure networks using the 
URBAN-NET graph builder

URBAN-NET.ORNL.GOV
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Interdependency Analysis with URBAN-NET
• Identifying critical infrastructure components (e.g., electrical substations, 

power generation plants, transmission lines etc.) that potentially have 
high downstream impact

• Identifying downstream impacted CIS components based on a what-if 
scenario (e.g., hurricane landfall with high wind speed)

Identification of Critical Infrastructure Components

The most critical 
Substation

Cascade impact estimation – Hurricane Ida (approx. 
84 hours before the landfall) 

Cascade impact estimation – Hurricane Ida (approx. 
84 hours before the landfall) 

Predicting 
Propagation
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Two options to choose 
impact area – draw 
polygon / user-
provided shapefile

Search, filtering and 
ranking of critical 
infrastructure via 
various criteria

Can generate 
report and send 
to the EAGLE-I

Show me the ranking of 
”Substations” by the number of 
potential downstream impact in 
terms of “Medical”

Any users with 
privilege now can run 
their own analyses

1 hop 
propagation 
from the initial 
disruption

2 hop

3 hop

URBAN-NET Analysis Example



Questions?


