
3/16/2026PNNL is operated by Battelle for the U.S. Department of Energy

For additional information, contact:

PNNL-SA-220607

Wildfire Co-Benefits of Advanced Transmission Technologies 
– Converging State Policies for Grid Futures
Kerry Abernethy-Cannella1,2, Michele Barbato2, Lorenzo Riutort2, Rebecca O'Neil1
1 Pacific Northwest National Laboratory, 2 University of California, Davis

Kerry Abernethy-Cannella |  kerry.abernethy-cannella@pnnl.gov

Technology Definition Primary (Operational) Benefit Secondary (Wildfire) Benefit

Dynamic Line 
Rating (DLR)

Real-time sensor data and 
weather models are used to 
dynamically update thermal limits 
and allowable current on 
transmission lines [1].

• Reduced congestion and increased 
transfer capacity using existing 
infrastructure.

• Improved cost efficiency and grid 
utilization.

• Reduced risk of thermal overload.
• Lower sag and contact-related 

ignition risk under stressed 
operating conditions.

• Alternative to de-energization.

Advanced 
Power Flow 
Controls 
(APFC)

APFC devices actively adjust 
effective line impedance, phase 
angle, and/or voltage to 
dynamically redistribute power 
flows across the network [2]. 

• Improved performance under 
contingency conditions. 

• Increased usable transfer capacity on 
existing lines. 

• Reduced renewable curtailment.

• Reduced overload risk.
• Mitigation of thermal and 

mechanical stress on 
transmission equipment. 

Transmission 
Topology 
Optimization 
(TTO)

TTO reconfigures the power grid 
by opening and closing breakers, 
switches, and other devices to 
redistribute load across the 
network [2].

• Reduced congestion.
• Improved robustness to single-

element outages. 
• Enhanced integration of new 

generation and load.

• Reduced overload risk.
• Mitigation of thermal and 

mechanical stress on high-risk 
corridors and feeders. 

• Shifted flow from fire-prone areas.

Advanced 
Conductors

Advanced conductors are 
overhead power lines engineered 
with modern materials to operate 
at higher temperatures and 
reduced sag [3].

• Increased electrical carrying capacity 
(ampacity) of existing transmission 
lines.

• Higher utilization of current 
infrastructure.

• Smaller cost and environmental 
impact compared to building new 
lines.

• Higher clearances under load. 
• Improved reliability under thermal 

and environmental stress.
• Lower likelihood of conductor 

contact with vegetation.

Microgrids
Microgrids include battery storage 
and emergency generation that 
can be islanded during outages to 
provide critical backup power [4]. 

• Backup power to critical loads.
• Smoother restoration and cold-load 

pickup.
• Reduced feeder stress during 

contingency conditions. 

• Smaller emergency de-
energization footprint.

• Service continuity to critical loads 
via local supply. 

• Lower operating stress on high-
risk circuits.

Line Sensors 
& Conductor 
Monitoring

Line sensors and conductor 
monitoring measure real-time 
current, voltage, temperature, and 
disturbance signatures to 
estimate conductor sag and 
mechanical motion [5]

• Improved reliability and situational 
awareness.

• Reduced outage duration, 
• Proactive condition-based asset 

management and maintenance 
strategies.

• Earlier detection and faster 
isolation of abnormal conditions.

• Lower risk of overheating, arcing, 
and ignition.

Table 1. Common ATTs with primary operational benefits and wildfire risk 
mitigation co-benefits.
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Key Takeaways
Wildfire risk is reshaping utility planning.
Operational tools offer unrecognized wildfire co-benefits.
State policies are linking wildfire and grid modernization.
Utility-centric legislative requirements push for investment plans.
A new analytical basis for investment decisions is needed.

Co-Benefit Analysis
ATTs offer (1) direct ignition risk reduction through (a) reduced 
current and/or conductor temperature and (b) reduced line sag, 
and (2) indirect wildfire benefits through reduced scale of 
emergency de-energizations.
 Ignition probability increases with available fault current and 

temperature, which can be reduced through ATTs [6].
 Several ATTs can reduce line sag, which is correlated with 

ignition risk through vegetation contact [7].
 ATTs can reduce necessary load shedding by over 20% while 

maintaining a fire-safe state during high-risk conditions [8, 9].

Figure 2. Grid-Enhancing Technology legislation in U.S. states 
(2023–2025). States that have enacted legislation requiring the 
study, evaluation, or consideration of ATTs within utility planning or 
regulatory processes.

Figure 1. Wildfire legislation in U.S. states (2013–2025). States 
that have enacted legislation addressing utility wildfire risk, 
including liability reforms, Wildfire Mitigation Plan (WMP) 
requirements, and wildfire liability funds.

Converging State Policies
State legislatures are increasingly linking wildfire risk and grid modernization policy. Figures 1 and 2 show that 
in recent years, states have enacted legislation addressing both utility wildfire risk management and the 
evaluation or deployment of ATTs.

ATTs offer an opportunity to 
advance two policy objectives 
with one set of investments.
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