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Ballistic parachute rescue systems: an unknown danger for the emergency services 
 

When parachutes kill 
instead of saving lives 
 

 
 
Parachutes are designed to save lives. This is also true for the ballistic parachute systems that are 
fitted in some aircraft. However, such parachutes can also be very dangerous for the emergency 
services after an accident or under certain conditions, like airbags in vehicles... 
 
n “Although everyone knows that cars are fitted with airbags, only a few emergency service 
workers know what a ballistic parachute is and the risks affiliated with it.” 
 
... with the difference that, although everyone knows that vehicles are equipped with airbags, only a 
few emergency service workers know what a ballistic parachute is. This shortfall needs to be rectified 
urgently for the sake of their safety. The wide range of technologies developed to save lives is 
impressive and constantly growing. As a result, an increasing number of rescue systems are being 
used in civil aviation such as - in some aircraft types - parachutes, which can be opened using 
propellant cartridge technology known as Ballistic Parachute Systems (BPS), a technique developed 
in the USA back in 1998. At first, mainly motorized ultra light aircraft used these “aircraft parachutes” 
until they became increasingly integrated in other types of aircraft. It is important to know that these 
ballistic parachutes can endanger the emergency services at the scene of an accident. However, 
there are only relatively few people in this profession who are familiar with these systems. 
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Raising the awareness of the risks   
 
This high safety risk associated with the ignorance as to the existence of such a rescue system, and 
the lack of information has prompted the Swiss Transportation Investigation Board (STSB) to now 
sound the alarm bells. The STSB conducted a comprehensive study that focused on the technical 
description of the system, the precautions to be observed during the salvage of a wreck, and the 
development of safety recommendations in all key aspects. 
 
“The sole objective of the final report on the possible hazards to the emergency and 
investigation services when dealing with Ballistic Parachute Systems (BPS) in aircraft is the 
prevention of accidents or the prevention of serious incidents in this area, not to determine 
responsibilities or to legally assess the causes and circumstances of an accident or incident,” stresses 
Olivier de Sybourg, Head of Aviation at STSB. Worldwide, the number of aircraft equipped with BPS 
has risen from 20,000 to 50,000 in less than a decade. 
 
The ballistic parachute is used with various types of aircraft. 
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The principle of operation of the BPS 
 

 
 
The opening process of the ballistic parachute. 
 
With all BPS rescue systems, a parachute that is mounted in or on the aircraft can be ejected in an 
emergency situation, with the aid of a solid fuel rocket, which is, in principle, an explosive device. The 
BPS consists of a parachute, which is housed in a container, a rocket with an actuation and ignition 
device as well as suspension lines and an extraction harness. The rescue parachute, the harness and 
some of the suspension lines are packed in or on the aircraft. The parachute is securely connected to 
the aircraft structure with the harness and the suspension lines. The suspension lines can be made of 
plastic or steel. They are often fused or glued inside or on top of the fuselage and unfold as the 
parachute opens. To trigger the rescue system, the pilot must pull a handle. By pulling the handle a 
little rocket is ignited, which ejects the parachute attached to the aircraft. If the BPS is located inside 
the fuselage of the aircraft, the rocket first passes through the cover of the fuselage and then pulls the 
package containing the parachute through this opening. The position of the cover on the fuselage 
where the rocket is discharged from varies depending on the type of aircraft. The trajectory of the 
rocket can deviate up to 15° from the planned trajectory at the time of its installation. 
 
 
Various problems 
 
Luc Amiguet, a specialist in aircraft safety and technical expert at STSB, states: “The BPS is intelligent 
and efficient, but it can pose some problems for the emergency service workers.” The first of these 
problems is identifying the system after an accident or a fire. In contrast to ejection seats, the 
manufacturers of BPS systems, less than ten in number, do not supply a uniform product nor have 
they standardized the markings for aircraft equipped with ballistic parachutes. This means that the 
warning stickers on the fuselage are sometimes barely the size of your palm. 
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n “Another problem is the release mechanism which is actuated by a cable. According to the 
manual, when the pilot is preparing the aircraft for flight, he must activate the BPS, so that in 
an emergency situation he just has to pull the handle to eject the rocket via the cable provided 
for this purpose.” 
 

 
 
The BPS consists of a parachute, which is housed in a container, a rocket with an actuation and ignition device as 
well as suspension lines and an extraction harness. 
 
n “When salvaging an aircraft fitted with a BPS which is active, but has not ignited, certain 
precautionary measures become imperative.” 
 
When working on a wreck (for example, to free the occupants from an aircraft involved in an accident) 
or in the recovery of an aircraft whose BPS is active, but has not been ignited, it is essential to take 
the appropriate precautions. In fact, it is possible that the mechanical instability of the wreck may 
mean that the release cable of the BPS is under tension and the slightest movement on the cable or 
the fuselage that has been is warped by the force of the impact is sufficient to ignite the rocket,” warns 
Luc Amiguet. 
 
You therefore have to proceed with extreme care during any mechanical manipulation on an aircraft. 
“If you want to remove the cover of the cockpit - which is necessary for removing survivors from a 
wreck -, there is the danger of tightening the release cable that in some types of aircraft runs into the 
roof. 
 
But if you know that the length of the release cable required to trigger the explosive cartridge is just 13 
mm and that a part of this length has probably already been taken up when the fuselage was warped 
during the impact, then you will realize that the parachute can be unintentionally ejected at any time,” 
explains Luc Amiguet. In addition to blocking the actuation handle, it would also be possible to cut the 
release cable using a pair of pliers, but this can be very risky. “Due to the design of the cable and its 
sheath, the procedure for disconnecting the cable is by no means within the normal remit of 
conventional fire and rescue services,” explains the technical expert appointed by the STSB 
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The consequences of an accidental ejection 
 
The accidental triggering of the parachute can result in terrible consequences. Apart from the 
pyrotechnic explosion that could injure people working in the immediate vicinity of the aircraft involved 
in an accident, the suspension lines are projected about 30m by the ejection of the parachute, thus 
even endangering people at a greater distance from the site of the wreck. Moreover, if the aircraft 
loses aviation fuel (AVGAS), which is comparable to unleaded fuel, the explosion of the cartridge can 
also start a fire. 
 

  
 
The warning stickers are sometimes barely the size of your palm. Once the BPS is active, all the pilot has to do is 
pull the release handle in an emergency to ignite the rocket using the cable provided. 
 
Fire hazard 
 
Another problem that must be addressed in this context is the risk of a fire in the aircraft hangars. It 
does not matter whether it is a fast fire or a slow fire, the fire will grow in the midst of these real 
“bombs” formed by the ballistic parachute systems found on board the aircraft. In such cases, even if 
the cartridge in the BPS of an aircraft parked in a hangar does not explode, the propellant contained 
therein will have been altered and therefore become unstable. It is therefore important to take the 
necessary preventive measures, for example by supplementing the operation schedule with position 
plans that mark the locations of aircraft equipped with a BPS. By doing this, the intervention strategy 
could be adjusted accordingly in the event of an emergency, by prioritizing the protection of the most 
sensitive aircraft. In such a context, communication with the staff running the airfield could be decisive 
in ensuring that interventions are carried out in complete safety. 
 

   
 

Slow Cook-off of a rocket; respectively before and after test and the fragmentsp 
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The release cable of the propellant can be problematic during the salvage process due to its installation position 
in the fuselage  
 
So what should be done? 
 
Every emergency service, whether large or small, is not immune from being called out to intervene in 
an aircraft accident. The action taken in a plane crash is not comparable to that of a car accident. “A 
plane can crash anywhere, the emergency services can therefore be called upon to respond in a 
variety of environments. It is therefore important to analyze the surroundings extremely carefully in 
order, for example in the woods, to recognize parts of the aircraft hanging in the trees. Furthermore, 
aircraft are particularly difficult to cut apart because they are made up of numerous layers of sheet 
metal, among other things, held together by countless rivets,” explains Luc Amiguet. 
 
The expert in aviation safety categorically states: “Under no circumstances should you try to defuse 
the cartridge as a preventative measure. Such a procedure is too dangerous, especially because the 
trajectory of the parachute upon ejection is no longer predictable after the impact or due to the fact 
that the cartridge is no longer positioned in front of the opening originally intended for its 
release!” 
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n “The recommended procedures in five acts are to be observed.” 
 
A 5-stage procedure 
 
Before engaging in an incident involving a small aircraft, it must first be clarified whether the model in 
question is equipped with a BPS. This information can be provided by the pilot (if he is able to do so), 
or by searching for a warning label. It should be noted that these aircraft are currently only furnished 
with small adhesive labels measuring just 2 inches in length. These labels warn of the dangers of the 
BPS and instruct the emergency service crew to call a BPS manufacture phone number, before they 
begin the rescue procedure ! The second task is to identify the location of the ballistic parachute 
(cartridge) and the position of the opening intended for its release. These reconnaissance efforts 
should only be carried out by a minimum number of emergency service workers. In conjunction with 
this, it is essential to establish a safety zone in the form of a cone, in the firing direction of the ballistic 
parachute, which is at least 1000 feet long and at least 300 feet wide at the end. Absolutely no one is 
allowed to enter this zone, it must be physically cordoned off with tape. The emergency task force 
should also contact the Bomb Squad an the local investigation board. Finally, it is essential that certain 
measures and precautions are taken for the recovery of an aircraft wreck with a BPS that is still active. 
The mechanical instability of the wreck may have placed the release cable under tension in the course 
of the recovery, which could cause the rocket to ignite during the loading/unloading or transport of the 
aircraft. It is therefore imperative to first request the intervention of a Bomb Squad team. 
 
n “The emergency services are given little or no information of a general nature about the 
dangers associated with ballistic parachute systems. This knowledge deficit needs to be 
addressed urgently.” 
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With each use on a sports plane, it must first be clarified whether the model concerned is equipped with a BPS. 
 
 
 
 
 
n  A 5-stage procedure 
 
1. Clarify whether the aircraft involved is equipped with a BPS. 
 
2. Locate the ballistic parachute (cartridge) and the position of the normal discharge opening. 
 
3. Set up a Safety Zone (cone with a minimum length of 1000 feet and 300 feet wide at the end). 
 
4. Contact and request the Bomb Squad services and describe the situation 
 
5. Inform the aircraft accident investigation branch about the accident. 
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Several cases in Switzerland 
 
So far at least height accidents involving aircraft equipped with ballistic parachutes have been the 
subject of an investigation in Switzerland: in 2006 at the Gotthard Pass, in 2008 at Zurich Airport, in 
2009 in Samedan and in 2012 in Valais, in 2013 in Prangins in 2014 in Granges and in 2015 in 
Dittingen during an air show in Basel. In the first case, the wreck, in which the ejector mechanism was 
intact, but locked, was recovered by helicopter. In Zurich, a short time after the accident had been 
announced, the attending staff of the STSB deduced, on the basis of the type of aircraft, that the 
aircraft was equipped with a BPS. A discussion between the investigator and the emergency service 
workers concluded that the BPS had most likely not been activated either during the flight or upon 
impact with the ground. At that time, the emergency service workers were not aware of the danger that 
the active BPS posed. However, they did not try to defuse the system. Given that there were no 
specialists in Europe who would have been able to defuse the system professionally, the manufacturer 
immediately dispatched an expert who arrived in Zurich the following day. In the meantime, the airport 
fire fighters had loaded the wreck with the active BPS onto a lorry. This salvage operation was carried 
out under the airport’s own instructions as they wanted to clear the runway. The expert sent for by the 
manufacturer then defused and dismantled the pyrotechnic components of the BPS. During the 
incident in Samedan, the fuel tank had been damaged on impact, and the fuel was spilling out at the 
scene of the accident. Since the aircraft was equipped with a BPS, there was a high risk of fire and 
explosion at the site of the accident. Regarding the incident in Valais, the aircraft, whose occupants 
had to be freed from the wreckage, had also lost fuel. A member of the rescue team noticed the BPS, 
so they proceeded to lock the release handle before then removing the handle and the mounting of 
the control cable along its entire length, so that the roof could be cut out in order to reach the wounded 
inside. 
 
It is time to act! 
 
The lack of knowledge regarding of ballistic parachute systems not only significantly complicates the 
work of the first responders from the emergency medical services, police and fire fighters, who have 
the task of freeing and evacuating injured persons from the aircraft, but also places them in danger if 
they act in haste. That is why the following issues must be rectified without delay: 
 

• The marking of risks associated with the BPS on the aircraft is barely visible or even unusable 
in the case of intervention as a result of an impact; 

 
• There are no local listings of aircraft equipped with a BPS at the level of airport operators 

(hangars, outdoor parking); 
 

• The supervisory authorities do not have a list of aircraft equipped with a BPS; 
 

• Training or at least general information about the dangers associated with ballistic parachute 
systems are insufficiently available for emergency services or non-existent; 

 
• There is no standardized procedure for the neutralization of the BPS; 

 
• It is important to know that cutting the cable is problematic and very dangerous when a wreck 

is warped; 
 

• There is no information from the manufacturer on how to defuse the pyrotechnic propellant 
cartridge of a BPS. 

 
 
For the STSB and the Swiss Fire Fighters Association (SFFA), it’s time for action. Given that the best 
prevention is the passing on of information, a public awareness campaign will be carried out that will 
deal in particular with the subject of the ballistic parachute in different courses, and, if necessary, also 
provide a fact sheet to the emergency services. 
 
Luc Amiguet STSB and Michael Weder SFFA 
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n  The STSB 
 
The Swiss Transportation Safety Investigation Board (STSB) is the state agency of the Swiss 
Confederation, which has a mandate to investigate accidents and dangerous occurrences in the 
context of railways, aircraft and ships. These activities are designed to determine not only the direct 
causes of such events, but also the deeper reasons and other risks associated with them. The sole 
purpose of this form of investigation is to gain insights so that we can prevent future accidents and 
hazardous situations and therefore ensure greater security. The results of such an investigation are 
not intended to clarify issues relating to blame and liability. 
 
 
STSB WEB links  
http://www.sust.admin.ch/en/index.html 
 
STSB Final report on potential risks of ballistic parachute systems (BPS) in aircraft to rescue and 
investigation crews 
http://www.sust.admin.ch/pdf/2148_e.pdf 
 
FAA National Part 139 CertAlert 
https://www.faa.gov/airports/airport_safety/certalerts/media/cert1304.pdf 
 
FAA Module 4 Ballistic Parachute System Familiarization 
https://www.faa.gov/aircraft/gen_av/first_responders/media/mod4/mod4.htm 
 
 
 
 
 


