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A Study on Risk Management Measures to Prevent Aircraft Accidents

due to Battery
Inkyu Lim’

ABSTRACT

In modern aircraft, batteries are essential to power the systems. However, these batteries
pose safety concerns due to potential thermal runaway that can occur due to overheating or
short circuiting, leading to fire. The US Federal Aviation Administration (FAA) reported that
there will be more than 61 battery-related accidents in 2024, highlighting the need for
stringent safety protocols and effective risk management strategies in the aviation sector.
Battery accidents are mainly caused by improper handling, extreme temperatures, and use of
counterfeit or low-quality batteries. To address these issues, the aviation industry is
implementing comprehensive monitoring systems, regulatory frameworks, and stringent safety
standards through safety management systems (SMS). This study aims to analyze the latest
technological trends to ensure battery safety in aircraft and develop proactive risk management
strategies to prevent future battery-related accidents. Advances in battery technology combined
with improved safety measures and regulatory compliance will play a vital role in effectively
mitigating battery-related risks in aviation systems.
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Table 1. Incident case review

Case study Description

Asigna Following the incident, the NTSB
Alrhnes identified cargo segregation issues
Flight 991 | as a critical problem, highlighting
(ARAIB, the need for stricter regulations on

2015) hazardous materials.

Boeing

787 In 2013, Boeing 787 operations

Dreamliner | were suspended indefinitely due to

Incident battery failures. Investigations raised

(Williard N | concerns over battery reliability,
et al., leading to the proposal of new
2013) assessment methods and control
(NTSB, technologies.

2014)
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Table 2. Trend of battery incidents
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Case study

Description

Increase in
incidents(FAA, 2024a)

According to the FAA, there were at least 61 lithium-ion battery incidents in
2024, linked to the rising popularity of portable electronic devices, raising
safety concerns for passengers and crew.

Thermal runaway
incidents(UL Standards
& Engagement, 2024)

From 2019 to 2023, thermal runaway incidents increased by 28%, with an average
of two incidents reported weekly in U.S. airspace. 87% of incidents occurred near
passenger seats, and e-cigarettes accounted for 35% of cases. Early intervention
and effective crew training are essential in mitigating battery-related risks on
flights. Partnerships among industry, government, and stakeholders are crucial to
enhancing safety measures for battery systems in aviation.
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Fig. 2. Flowchart for risk mitigation strategies
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Table 3. Battery risk management operational strategy summary

Category

Description

Strategic placement of

equipment of the accident location.

Ensure easy access to firefighting equipment by placing it strategically, regardless

Training and
preparation

Crew training on lithium-ion battery incidents, firefighting equipment use, PPE
wear, and fluorescent emergency signage to reduce response time.

Passenger education

Educate passengers about the risks of devices with batteries and encourage
limiting the number of electronic devices to reduce fire hazards.

Battery condition
monitoring

Regular battery inspections to detect physical damage, corrosion,
check ventilation and degradation of battery compartments.

leaks, and

Improved cargo

compartment design .
warnings.

Install built-in fire suppression systems and real-time sensors to monitor
abnormal conditions like overcharging or temperature rise for early fire

Emergency
preparedness training

Regular simulation training for crew and technicians to recognize early signs of
battery failures and maintain clean environments around battery compartments.

Increased awareness
and education on
battery transport

Emphasize the risks and regulatory compliance for transporting lithium batteries,
particularly with the rise of e-commerce and fast delivery services.

(FAA, 2009; Williard, N et

al., 2013; ICAO, 2024a, 2024b; FAA, 2024c; CAA and U.S. FAA, 2024).
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