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Purpose of the Presentation
CPUC 2019 PSPS EVENT RISK ANALYSIS

1. Review the scope of the analysis
2. Present project tasks
3. Present data used
4. Present analysis methods applied
5. Present results of the analysis
6. Support questions and answers



PREFACE
CPUC PSPS EVENT WILDFIRE RISK ANALYSIS

• Increasing frequency of extreme weather events is occurring, that can 
lead to rapid fire spread and related destruction should an ignition 
occur

• Practice of de-energizing powerlines in response to these weather 
events has grown in use and prevalence, and is referred to as Public 
Safety Power Shutoff (PSPS)

• There is a need to better understand the risk situation occurring during 
these PSPS events

• Need for evolution and refinement of PSPS use
• CPUC engaged Technosylva (La Jolla, CA) to conduct advanced analysis 

for these 2019 PSPS events



Project Objectives
2019 PSPS Event Analysis



PROJECT SCOPE
CPUC PSPS EVENT WILDFIRE RISK ANALYSIS

A wildfire risk analysis has been conducted for each 2019 
PSPS event, allowing the CPUC to better understand the 
severity of the weather conditions and the potential risks 

averted from wildfires that could have ignited from 
possible electric utility infrastructure ignition sources, 

based on damages sustained following the power shutoff.



PROJECT APPROACH
CPUC PSPS EVENT WILDFIRE RISK ANALYSIS

The project focuses on applying advanced fire modeling science to quantify the 
risk associated with possible ignitions from IOU assets during PSPS events.

The key component is the ability to utilize advanced fire spread modeling to 
analyze impacts from damages incurred during the PSPS event that would 
have led to fire ignitions.



ANALYSIS WORKFLOW
CPUC PSPS EVENT WILDFIRE RISK ANALYSIS

1 2 3

IOU identifies assets that 
were damaged during

PSPS event.

Fire spread simulations 
are run for each damaged
asset to quantify potential 

impacts, with the 
assumption that an 
ignition would have 

occurred if the line was 
not de-energized.

Rank the damage asset 
impacts to identify
the most significant 

potential fires.



Data Used
2019 PSPS Event Analysis



IGNITION LOCATIONS
DATA INPUTS

PSPS Damaged Assets

IGNITIONS

§ Damaged asset locations 

and conditions provided 
by each IOU

§ Damage incident 
locations used as ignition 

points

§ Time of ignition 

estimated from analysis 
of weather data from 

PSPS event



WEATHER DATA
DATA INPUTS

High Resolution WRF 
Weather Data

WEATHER DATA

§ Daily 1 hour predictions 

for 80+ hour horizon
§ 2 and 3 km resolution

§ Provided by IOUs
§ Varies in spatial and 

temporal resolution for 
different IOUs

§ 72 to 84 hours



WEATHER STATIONS DATA
DATA INPUTS

Weather Stations Network

WEATHER STATIONS DATA

§ Densest network in the 

Nation
§ Weather data 

observations every 10 min
§ ~5,400 Wx stations



FUEL MOISTURES
DATA INPUTS

Dead and Live Fuel 
Moisture Data

DFM & LFM DATA

§ Provided by IOUs based 

on custom models 
developed for California 

§ Consistent data provider 
for all three IOUs 



FUELS DATA
DATA INPUTS

California Wide High Res Fuels 

FUELS DATA

§ 2016 data source, 
updated to reflect 

disturbances to 2019
§ 2005 Fuel Model Set 

Classification
§ 30 m cell resolution

§ Includes custom WUI and 
local fuel models 

developed by Technosylva 
§ Calibrated with past fire 

behavior



FUELS DATA
DATA INPUTS

California Wide High Res Fuels 

FUELS DATA

§ 2016 data source, 
updated to reflect 

disturbances to 2019
§ 2005 Fuel Model Set 

Classification
§ 30 m cell resolution

§ Includes custom WUI and 
local fuel models 

developed by Technosylva 
§ Calibrated with past fire 

behavior



VALUES-AT-RISK DATA
DATA INPUTS

BUILDINGS

VALUES-AT-RISK

Microsoft 2018 buildings dataset 

enhanced by Technosylva with 
340,000+ buildings

POPULATION

Oak Ridge NL LandScan 2018



Methods
2019 PSPS Event Analysis



Detailed Workflow
CPUC 2019 PSPS WILDFIRE RISK ANALYSIS



DAMAGE INCIDENT DATA
CPUC PSPS EVENT WILDFIRE RISK ANALYSIS

§ Damaged asset locations, referred to as “damage incidents”, were captured by 
IOU field survey crews using GPS.

§ The type of damage, asset identifier, photographs, and other information was 
collected to document the damage.

§ IOU engineers evaluated the damage and determined the likelihood of arcing (if 
the system had remained energized), resulting in a probable ignition.

§ An estimated time of damage was provided by the IOUs, ensuring the time 
occurred within PSPS event boundaries.  Outage start and end times were used.

§ Weather observation data was also used to determine the worst weather 
conditions during the PSPS event and aligned this to the damage time where 
appropriate.

§ The damage location and time was used as ignition data.





FIRE SPREAD MODELING
CPUC PSPS EVENT WILDFIRE RISK ANALYSIS

§ Simulations were performed using Technosylva’s Wildfire Analyst™ Enterprise 
software – www.WildfireAnalyst.com

§ Key capabilities include:
• Advanced spread algorithms that incorporate custom fuels for WUI areas
• Enhanced urban encroachment algorithms that incorporate building density 

and adjacent fuel loads
• Includes both surface and crown fire condition analysis
• Incorporates enhanced fuels input data to facilitate more accurate 

encroachment and impact analysis
• Incorporates enhanced fuel moisture models developed through Machine 

Learning techniques
• Includes surface spotting
• Supports both deterministic and probabilistic modeling modes

http://www.wildfireanalyst.com/


In April 2019, the State of California published a

REQUEST FOR
INNOVATIVE IDEAS



CAL FIRE
developed a concise 
wildfire management 
problem statement
to define the issue.

Early Wildfire Detection
First responders and decision makers are 
faced with challenges of early wildfire 
detection, the ability to adequately dispatch 
the most appropriate emergency resources to 
the scene, and the ability to make appropriate 
public notifications.

Prediction of Wildfire’s Path

Decision makers are further challenged 
to make a definitive prediction of the 
path of travel of a wildfire based on the 
terrain fuels, the current and predicted 
weather factors, and the topography.



Governor Newsom Announces Innovative Contract 
for Wildfire Prevention and Response



TECHNOLOGY SOLUTION.
CALIFORNIA’S WILDFIRE

Cranston Fire, 2018 (Riverside County) • Photo by Levan Badzgaradze 



Wildfire Analyst™
Enterprise 





FIRE SPREAD MODELING - DETERMINISTIC
CPUC PSPS EVENT WILDFIRE RISK ANALYSIS

§ Fire simulations were run using a deterministic approach to calculate the 
estimated time of arrival and behavior characteristics of a fire.

§ Simulations were run for 24 hour durations.

§ Weather prediction data was used as input into the fire modeling.  This data had 
a 2 km spatial resolution and 1-hour temporal resolution. This includes all the 
weather variables required for fire modeling.

§ Both dead and live fuel moisture data was also used as input into the fire 
modeling.  This data was derived using Machine Learning models developed from 
historical data.

§ Surface and canopy fuels data was enhanced to reflect the latest updates for 
landscape disturbance including enhancement of WUI fuels with new models to 
facilitate advance urban encroachment algorithms.

§ The WFA-E fire model accommodates both spatial and temporal changes in 
weather and fuel moisture data.  



INCIDENT SUMMARY

Start Time 10/09/19 - 21:00

Duration (hrs) 24

Size (ac) 23,494

Initial Attack Assessment 5 - Extreme

No. of Buildings 2,027

Total Population 3,366

Average ROS High

Deterministic 
Simulation 
for Each Incident



FIRE SPREAD MODELING - PROBABILISTIC
CPUC PSPS EVENT WILDFIRE RISK ANALYSIS

§ For those damage incidents that were identified as “significant” due to impact 
results, a probabilistic fire simulation was also run.

§ Probabilistic methods apply the same fire spread models (as deterministic), but 
with a variation of inputs to accommodate for possible variability of conditions. 

§ Wind speed, wind direction and dead fuel moisture are the varied inputs.

§ This approach incorporates possible uncertainties in the input data.

§ 100 different simulations were run for each probabilistic run.



INCIDENT SUMMARY

Start Time 10/09/19 - 21:00

Duration (hrs) 24

Size (ac) 23,494

Initial Attack Assessment 5 - Extreme

No. of Buildings 2,027

Total Population 3,366

Average ROS High

Probabilistic 
Simulation for 
Most Significant 
Incidents



Probabilistic SimulationDeterministic Simulation



INITIAL ATTACK ASSESSMENT
CPUC PSPS EVENT WILDFIRE RISK ANALYSIS

§ A metric was calculated for each fire simulation that identifies if the fire was 
likely to escape initial attack suppression and spread quickly.

§ This metric is based on the fire behavior and growth characteristics in the first 
two hours.

§ The metric has been field tested by CAL FIRE during the 2019 and 2020 fire 
season to differentiate fires.

§ IAA helps to evaluate the fire spread simulations to identify those which are 
more likely to be longer duration and result in the estimated impacts.

§ Fire simulations with low IAA values, i.e. 1 or 2, are likely to be contained within 
a few hours. Fire simulations with higher IAA values, i.e. 3 to 5, are more likely 
to escape initial attack and be longer duration fires.



IMPACT ANALYSIS
CPUC PSPS EVENT WILDFIRE RISK ANALYSIS

§ Impact analysis outputs were calculated by overlaying the fire spread prediction 
Time of Arrival outputs with these layers:
§ Building Footprints (2018)
§ Population Count (2018)

§ The results identify the number of features impacted by the fire. They do not 
show level of damage or loss (i.e. partially impacted or totally destroyed). Other 
factors and data, not readily available, would need to be considered to estimate 
level of impact. 

§ Acres burned was also calculated.



Population Impacted



Privileged and Confidential to the CPUC

Analysis of All Incident Simulations Per PSPS Event (example)
CPUC PSPS EVENT WILDFIRE RISK ANALYSIS



IDENTIFYING SIGNIFICANT FIRES
CPUC PSPS EVENT WILDFIRE RISK ANALYSIS

§ All the fire simulations for a PSPS event were ranked based on the following 
criteria:

§ Total population impacted

§ Total buildings impacted

§ Size (acres burned)

§ Initial Attack Assessment (IAA) index

§ A list of the most significant incidents was identified.

§ This typically involved 5 to 10 incidents and varied depending on the impact 
results.

§ Probabilistic fire simulations were conducted for these significant fires to 
accommodate for variability in key input conditions.

§ Detailed summaries were developed for the significant fires.



IDENTIFYING SIGNIFICANT FIRES
CPUC PSPS EVENT WILDFIRE RISK ANALYSIS



IDENTIFYING SIGNIFICANT FIRES
CPUC PSPS EVENT WILDFIRE RISK ANALYSIS





Results
2019 PSPS Event Analysis



RESULTS OVERVIEW
WILDFIRE ANALYST™ ENTERPRISE

§ The analysis was undertaken by each IOU for individual PSPS events.

§ PSPS events with a high number of damage incidents were analyzed separately.

§ Other PSPS events with a low number of damage incidents were analyzed 
individually and grouped together for reporting results.



Results – PG&E Events
2019 PSPS Event Analysis

Pacific Gas & Electric
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PG&E PSPS EVENTS
CPUC 2019 PSPS EVENT RISK ANALYSIS



October 9-12, 2019
§ 193 damaged assets reported by 

PG&E

§ 116 were identified as potential 
to cause an ignition

§ 114 were located near burnable 
fuels and were used to conduct 
the analysis



































October 26-29, 2019
§ 441 damaged assets reported by 

PG&E

§ 422 were identified as potential 
to cause an ignition, and located 
within PSPS area boundary

§ 422 were located near burnable 
fuels and were used to conduct 
the analysis















October 26-29, 2019
Incident Clusters

§ In situations where a cluster of 
damage incidents exist, with the 
same ignition time, a single 
worst case incident simulation 
was selected

§ Incidents 11 and 12 are excluded 
from consideration as they would 
have been quickly consumed by 
incident 1 simulation
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PG&E PSPS EVENTS – SUMMARY OF ANALYSIS RESULTS
CPUC 2019 PSPS EVENT RISK ANALYSIS



Results – SCE Events
2019 PSPS Event Analysis

Southern California Edison



SCE PSPS EVENTS
CPUC 2019 PSPS EVENT RISK ANALYSIS



SCE – All PSPS Events
§ 64 damaged assets reported by SCE

§ 55 were identified as potential to 
cause an ignition

§ 54 were located near burnable 
fuels and were used to conduct the 
analysis





• Area 1 is an 
overlap of 
10/24/19 and 
10/30/19 events

• Area 2 is an 
overlap of 
10/10/19, 
10/24/19 and 
10/30/19 events

• Area 3 is an 
overlap of 
10/10/19 and 
10/28/19

• Area 4 is an 
overlap of 
10/10/19 and 
10/30/19



• Area 1 is an 
overlap of 
10/10/19 and 
10/24/19 events

• Area 2 is an 
overlap of 
10/10/19 and 
10/29/19 event













October 24th, 2019
Incident Clusters
In situations where a 

cluster of damage 
incidents exist, with the 

same ignition time, a 
single worst case 

incident simulation was 
selected



• October 10th, 2019
5 of 17 incidents

• October 24th, 2019
4 of 12 incidents

• October 30th, 2019
2 of 20 incidents



October 10, 2019 – Significant Incidents

October 24, 2019 – Significant Incidents



October 28-30, 2019 – Significant Incidents

























SCE PSPS EVENTS – SUMMARY OF ANALYSIS RESULTS
CPUC 2019 PSPS EVENT RISK ANALYSIS



Results – SD&E Events
2019 PSPS Event Analysis
San Diego Gas & Electric



SDG&E PSPS EVENTS
CPUC 2019 PSPS EVENT RISK ANALYSIS



SDG&E – All PSPS Events
§ 15 damaged assets reported

§ 13 were identified as potential to 
cause an ignition, and were used to 
conduct the analysis

























SDG&E PSPS EVENTS – SUMMARY OF ANALYSIS RESULTS
CPUC 2019 PSPS EVENT RISK ANALYSIS



Findings
2019 PSPS Event Analysis





FINDINGS & RECOMMENDATIONS
CPUC 2019 PSPS EVENT RISK ANALYSIS

1. Large amount of damages for some 
PSPS events

2. Specific areas and assets are 
consistently identified as high risk

3. Impacts are highly dependent on 
varying environment and landscape 
conditions

4. Variability in the input data exists

5. Spread modeling prior to events can aid 
in PSPS decisions

6. IOUs would benefit from conducting 
similar analysis for damage data 
collected in future PSPS events

7. Need to standardize the post-event 
damage data collection format and 
criteria

8. Standardize the data format and criteria 
for IOU PSPS reporting



Q&A DISCUSSION
WILDFIRE ANALYST™ ENTERPRISE


