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1. [bookmark: _Toc193875780][bookmark: _Toc235191998]
Hazard Assessment of the AK-47 Platform
A hazard assessment is a requirement during the development and service of a weapons system, in accordance with Defence Safety Authority DSA02.OME. This consists of a hazard analysis, identifying all the possible hazards as part of the operation of the system, and the risk assessment, estimating the credible likelihood of the hazard occurring, and the severity of the hazard if it did occur. Finally, the risk reduction measures are included, showing what steps have been taken to reduce either the severity or the likelihood of the hazard occurring, and what the resulting severity and likelihood is. A section of the hazard assessment for the AK-47 rifle has been included below. 
1.1. [bookmark: _Toc235191999]Required parameters
To complete the hazard assessment, several parameters need to first be outlined. Table 1, below, shows the ranges that are being used for the likelihood of the hazard to occur, ranging from improbably, at less than x10-6 chance, all the way up to greater than x10-3 chance of occurring. Following that is Table 2, which shows the rankings used for the severity of the hazard if it does occur. This ranges from marginal, where there is negligible harm, all the way up to catastrophic, where there is one or more fatalities. This scale additionally tries to consider who is being harmed. An injury to a member of the public is seen as a level of severity higher than an equivalent injury to service personnel. This is down to members of the public lacking the awareness of what hazards are present, the knowledge and training on how to minimise the likelihood and the severity of the risks, and the acceptance of being exposed to the risk that service personnel have through their job. 
	Number
	Likelihood Level 
	Description 
	Indicative Probability 

	5
	Frequent 
	Expected to occur repeatedly 
	10^-3 < O

	4
	Likely 
	Will occur several times 
	10^-4 < O <= 10^-3 

	3
	Occasional 
	May occur sometimes 
	10^-5 < O <= 10^-4 

	2
	Unlikely 
	Not expected, but credible 
	10^-6 < O <= 10^-5 

	1
	Improbable 
	Extremely unlikely 
	O <= 10^-6 


[bookmark: _Ref235116232][bookmark: _Toc235192009]Table 1- Likelihood of Hazards Occurring
	Number
	Severity Level 
	Description 

	5
	Catastrophic
	Fatality or multiple fatalities/Public Life-altering

	4
	Critical 
	Life-altering injury/Public High Triage

	3
	Severe 
	High Triage Recoverable/Public Low Triage

	2
	Minor 
	Low Triage Recoverable/Public Negligible Harm

	1
	Marginal 
	Negligible harm


[bookmark: _Ref235116419][bookmark: _Toc235192010]Table 2 - Severity of Hazards

[bookmark: _Toc235192011]Table 3 - Risk Class Matrix
	
	
	
	Likelihood

	
	
	
	5
	4
	3
	2
	1

	
	
	Weight
	9
	4
	3
	2
	1

	Severity
	5
	15
	135
	60
	45
	30
	15

	
	4
	9
	81
	36
	27
	18
	9

	
	3
	5
	45
	20
	15
	10
	5

	
	2
	2
	18
	8
	6
	4
	2

	
	1
	1
	9
	4
	3
	2
	1


The likelihood and severity rankings are then combined into the risk class matrix shown on the right, used to calculate the risk class of the hazard. Every hazard that is identified during the hazard analysis stage of the assessment will be assigned a likelihood and a severity using Table 1 and Table 2. These rankings are then combined to assign the hazard with a risk class, based on the colour shown, ranging from A to D. Hazards that fall in the red zones are Risk Class A, an intolerable risk where the system shall not be used or the activity proceeded. The risk classes proceed down from here, to medium/high, where it is only tolerable if it can be shown no further risk reduction is practicable, and then medium/ low, where it is seen as tolerable and ALARP. Finally, Risk Class D is low, where the risk is broadly acceptable, and further improvements only need to be introduced when the benefits justify the cost. For this system, risk classes B, C and D are viewed as acceptable, while class A is seen as unacceptable. 
	Risk Class
	Meaning

	A
	High - “The risk is considered Intolerable/ Unacceptable. The activity shall not proceed, or the system shall not be used.”

	B
	Medium/High - “The risk can only be considered Tolerable and ALARP if demonstrated that further risk reduction is impracticable.”

	C
	Medium/Low - “The risk is considered Tolerable and ALARP.”

	D
	Low - “The risk is considered to be Broadly Acceptable. Additional risk reductions may be introduced only if the benefits justify the cost (time, money, inconvenience).”


[bookmark: _Toc235192012]Table 4 - Risk Classes of Hazards

As part of establishing the Risk Class Matrix, weighting was applied to the likelihood and the severity of the hazards. This was done to increase the impact that the severity of the hazard had on the risk class. Given how widespread production of the AK-47 has been, over 20 countries totalling over 100 million guns, as low as the likelihood of the hazards occurring may be, they will inevitably still occur [1]. Therefore, it was decided that reducing weighting severity higher was in order, to prevent more serious injuries and fatalities when hazards occur. 

1.2. [bookmark: _Toc235192000]Hazard Analysis and Risk Reduction Tables
Presented below is the hazard analysis and risk reduction conducted on the AK-47. For formatting, this has been split into three separate tables, covering first the hazard analysis of the system, followed by the risk reduction measures to be taken, before finally a post risk reduction hazard analysis looking at the impact that the implemented measures have had. 



	Hazard ID
	Hazard
	Hazard Description
	Accidents/ consequences
	Causes/threats
	Cause Description
	Likeli-hood
	Severity
	Risk Class

	H1
	Ejection of hot cartridge cases
	Bass casings ejected from the gun are hot after firing
	· Burns
· Barrel wear
· Clothing damage
· Fire
· Impact from casing to
sensitive body part
	C1.1 Firing of gun leading to the ejection of spent cartridges 
	Firing the gun produces hot gasses, which heats up the casing, with is ejected as the gun cycles
	5
	4
	A

	H2
	Misfire
	The sudden or complete failure of the system's ammunition to ignite after the trigger is pulled and the firing pin strikes the primer.
	· Fatality/severe gunshot injury
· Barrel wear 
· Explosion 
· Unintended discharge

	C2.1 Worn firing pin 
C2.2 Faulty ammunition 
C2.3 Incorrect ammunition 
C2.4 Lack of cleaning
procedure
C2.5 Operating temperatures exceeded 
C2.6 Excess particulate ingress 
C2.7 Misuse 
	Firing pin fails to strike primer hard enough to ignite
Faulty primer
Primer misaligned with firing pin
Buildup of residue on the firing pin

	2
	5
	A

	H3
	Noise Exposure
	The potential for weapon firing noise to cause temporary or permanent hearing damage to personnel. 
	· Temporary/Permanent hearing damage

	C3.1 Ammunition produces Loud Noise
C3.2 Cumulative Exposure
C3.3 Confined Environment (Space/Room)
	Gasses are expelled on firing, forming a shockwave that peaks at 175 dB
Repeated exposure, and in confined spaces exacerbates the damage caused
	5
	4
	A

	H4
	Unintended discharge
	The potential for weapon to fire without the operator's intention.
	· Fatality/ severe gunshot injury
	C4.1 Slip/Trip/Fall
C4.2 Thermal Cook off
C4.3 Firing mechanism malfunction
C4.4 Poor handing of weapons
C4.5 Negligent discharge
	Poor training/ complacency leading to lack of safeties being used, and poor trigger discipline
Excessive heat in the chamber from firing cooking off loaded rounds
Failure of the mechanism to restrain the hammer, or the hammer releasing outside of a trigger press
	3
	5
	A

	H5
	Breech Failure
	Catastrophic rupturing of the breechblock or locking mechanism
	· Fatality/ Severe blast injuries- Blast and fragmentation
· Temporary/permanent hearing damage
	C5.1 Squib Load
C5.2 Overpressure ammunition
C5.3 Barrel obstruction
C5.4 Wrong ammunition used
C5.5 Hot ammunition increasing pressure
C5.6 Poorly manufactured ammunition
	Bullets remaining in the barrel after firing due to round malfunction or obstructions in the barrel can block follow-up rounds
Excessively overpressure rounds damaging the rifle or rupturing the breech
Incorrect calibre ammunition can be positioned wrongly in the chamber, blocking it for follow-up rounds
Hot ammunition can increase the peak pressure when firing due to increase rate of reaction
Poorly manufactured ammunition can vary on key parameters leading to it not fitting in the chamber properly or increased pressures
	2
	5
	A


[bookmark: _Toc235192013]Table 5 - Hazard Analysis of the AK-47
	Hazard ID
	Risk Class
	Risk Reduction
	Reduc-tion ID
	Likeli-hood
	Severity
	Risk Class

	H1
	A
	Ejection ports on the gun can be located to eject casings away from the shooter. By default, this is to the right, due to 70% right eye dominance

	M 1.1
	4
	4
	A

	
	
	Tight fitting, high collared clothing should be worn to limit the potential for casings to be ejected down clothing, in contact with skin
	M 1.2
	3
	2
	C

	
	
	Eye protection and headwear should be worn to prevent casings coming into contact with face and eyes
	M 1.3
	3
	2
	C

	
	
	Brass collectors can be fitted to the gun, catching and holding all of the spent casings after firing, eliminating the risk of burns etc
	CM 1.1
	2
	1
	D

	
	
	Brass casings on ammunition will cool down quicker upon ejection compared to steel ammunition
	M 1.4
	5
	4
	A

	
	
	Polymer casings heat up less on firing, resulting in a safer temperature upon ejection
	CM 1.2
	5
	2
	B

	
	
	Combustible casings can be used, which are completely burnt up on firing. This eliminates the need to eject anything from the gun post firing [2]
	CM 1.3
	0
	0
	0

	H2
	A
	Rifles should be stripped and cleaned prior to firing and following firing. During combat situations, this should be daily during downtime periods. Particular care should be taken when there is risk of ingestion of matter into the chamber, including dirt, water and sand. During cleaning, the firing pin should be inspected for damage to the pin, and damage to the spring causing issues with the firing pin
	CM 2.1
	1
	5
	B

	
	
	Misfired ammunition should be inspected for indentations or marks on the primer to identify if the firing pin is not striking correctly
	CM 2.2
	2
	5
	A

	
	
	Faulty primers may be too hard, positioned wrongly or produced wrongly so will not ignite. Misfired ammunition should be examined for marks on the primer; a lack of marks entirely indicates issues with the primer. Failures should be reported so production batches can be inspected and removed if necessary
	CM 2.3
	2
	5
	A

	
	
	Extended firing can lead to the heating and swelling of ammunition, resulting in it being positioned wrongly within the chamber, resulting in the firing pin failing to strike the primer. Consideration should be given to cooling during extended firing
	CM 2.4
	1
	5
	B

	H3
	A
	Rifles can be fitted with suppressors, which slow and cool the expanding gases coming from the barrel which cause the noise of a gunshot
	M 3.1
	5
	4
	A

	
	
	Longer barrel length results in a lower pressure being expelled from the barrel, which reduces the shockwave on the shooter. The AK features a 16.3inch barrel by default, longer than the 14,5-inch barrel of the M4 [3]
	M 3.2
	5
	4
	A

	
	
	Lower pressure ammunition, such as some subsonic ammunition, can reduce the pressure of the gases expelled from the barrel, reducing the shockwave
	M 3.3
	5
	4
	A

	
	
	Shooters should always wear hearing protection when firing or when near rifles being fired. Particular care should be taken when firing in confined spaces, as shockwaves can be stronger when reflected
	M 3.4
	5
	2
	B

	H4
	A
	 Adequate training of all personnel should be conducted to ensure that correct trigger discipline is maintained at all times, which combined with a trigger guard should ensure no unintended discharges from personnel
	CM 4.1
	2
	5
	A

	
	
	Training should be conducted to ensure proper muzzle discipline is conducted, ensuring the gun is pointed at targets only, and not at other personnel or civilians, buildings etc.
	CM 4.2
	3
	1
	D

	
	
	Frequent cleaning and maintenance should be conducted to ensure that the firing pin functions properly, extending and retracting on trigger pulls, and not constantly extended where the gun can function out of battery, or if dropped or impacted
	CM 4.3
	1
	5
	B

	
	
	A safety should be fitted, and designed in such as a way as to only be operable intentionally by personnel, rather than through accidental impacts on the rifle.
	CM4.4
	1
	5
	B

	H5
	A 
	Care should be taken to ensure that ammunition is used that has been tested for quality control, and ensure that it has been stored and maintained correctly, to limit the potential for squib rounds due to water ingress etc
	CM 5.1
	2
	5
	A

	
	
	Mass produced ammunition that has gone through quality control checks and been stored correctly should maintain similar pressures upon firing. Care should be taken to ensure that this process is maintained, as aging processes can result in increased pressure. The rounds should be proofed to 25% of the average pressure [4]. The gun should be capable of withstanding higher pressures than standard service ammunition to account for minor variations across batches etc in ammunition.
	CM 5.2
	1
	5
	B

	
	
	Care should be taken through sufficient training put in place to ensure that only the correct ammunition is used in the rifle. Markings on boxes and packaging should be checked, alongside those directly on ammunition. Using incorrect ammo can block the barrel, causing a breech failure on the next round [5].
	CM 5.3
	2
	5
	A

	
	
	Handloaded ammunition must be avoided, as this can result in significant differences in pressure due to varying powder amounts, variations in the seating of the bullet, or variations in the casing.
	CM 5.4
	1
	5
	B

	
	
	The use of brass and steel cased rounds effectively removes heat from the gun, reducing the heating of loaded rounds and of the chamber [6] [2]. This effectively eliminates the risk of cookoff of rounds, or of increased pressure from heated rounds.
	CM 5.5
	1
	5
	B

	
	
	Quality control should be taken during and following production to ensure that all ammunition falls within acceptable parameters for the rifle, and that the rifle allows for suitable tolerances in ammunition while functioning correctly. Examples include slight allowances in headspace, or the leeway in pressure as a result of variation in bullet seating.
	CM 5.6
	1
	5
	A

	
	
	All personnel shall be sufficiently trained on correct cleaning and maintenance of the weapon. This should be conducted prior to firing, post firing, and daily during combat situations. This includes stripping and inspecting the weapon, and correct procedure to clear jams and barrel obstructions.
	CM 5.7
	2
	5
	A

	
	
	Alternative propulsion methods can be used for ammunition, such as rockets e.g. gyrojet, or magnets e.g. railguns. These eliminate the high pressure that causes breech failure, however, has significant negative impacts on the weapon.
	CM 5.8
	0
	0
	0


[bookmark: _Ref235181236][bookmark: _Toc235192014]Table 6 - Risk Reduction of the AK-47
	Hazard ID
	Hazard
	Likelihood
	Severity
	Risk Class
	Reasoning

	H1
	Ejection of hot cartridge cases
	2
	2
	D
	With fitted high collar clothing, head and face protection, brass casings and ejection away from the user, the risk of spent casings impacting the shooter is greatly reduced, and the exposure time and resulting injuries is also reduced

	H2
	Misfire
	1
	5
	B
	Proper frequent cleaning and maintenance, combined with swift identification of faulty ammunition, effectively reduces the likelihood of misfire significantly, however, has no impact on the severity of the weapon misfiring when needed

	H3
	Noise Exposure
	5
	1
	C
	The AK-47 will be loud to fire due to the high pressures of ignition, however using suppressors and adequate hearing protection reduce the severity to a negligible level

	H4
	Unintended discharge
	1
	5
	B
	Having correct trigger and muzzle discipline, effective safeties and adequate cleaning and maintenance will effectively reduce the likelihood of an unintended discharge, however, will have no effect on severity if it occurs

	H5
	Breech Failure
	1
	5
	B
	Using the correct ammunition that is quality controlled at production, and stored correctly, combined with a clean and maintained weapon will effectively reduce the likelihood of breech failure in the AK-47 to a negligible level, however there is no impact on the severity of such a failure


[bookmark: _Ref235180304][bookmark: _Toc235192015]Table 7 - Post Risk Reduction Hazard Analysis
1.3. [bookmark: _Toc235192001]Hazard Assessment Conclusions
There are numerous conclusions that can be drawn from the hazard assessment conducted above. In all cases, the hazards presented fell into Risk Class A, all have critical or catastrophic severities, and most a high likelihood of occurring. Table 7 shows the hazard analysis post implementation of risk reduction measures into the AK-47. From this, of all five hazards that started at Risk Class A, all have been reduced. Three hazards have fallen to Risk Class B, H2, H4 and H5. In all cases, the likelihood of these hazards occurring has been significantly reduced, and it is only the severity of such a hazard, which was unable to be reduced, that keeps the class this high. Hazard 3, noise exposure has effectively been eliminated. It is impracticable to remove the threat of noise exposure due to the nature of a firearm, however through the risk reduction measures put in place this hazard now poses negligible harm to the user and the public. Finally, Hazard 1 has seen the greatest decrease in risk. Both likelihood and severity of the ejection of spent casings has been reduced to risk class D, a low, broadly acceptable hazard. While it is not completely eliminated, it is less likely to occur compared to the initial hazard analysis, and where it will occur the resultant injuries are greatly reduced.
Some of the risk reduction measure that were included in Table 6 could have completely eliminated the relevant hazard, such as CM 1.3 and CM 5.8. However, these have drawbacks to their implementation. CM 1.3 for example would have greatly increased the likelihood of breech failure occurring, as it would no longer be possible to implement some of the risk reduction measures put in place [2]. Similarly, CM 5.8 would have required a complete redesign of the gun and ammunition, making its implementation grossly disproportionate to the benefits gained from its implementation.
Finally, some of the risk reduction measures suggested are mutually exclusive of each other. Measures to reduce the risk posed by spent casings include the use of brass, steel and polymer casings. It is not possible to implement a round that does all three of these at the same time, therefore one has been implemented that has the greatest risk reduction, while also best working with other measures for different hazards.

2. [bookmark: _Toc235192002]AK-47 Breech Failure ALARP Justification
2.1. [bookmark: _Toc235192003]Introduction
Breech failure in a rifle is an uncommon hazard, however potentially one of the most severe alongside misfires and unintended discharges. A breech failure occurs when there is a catastrophic failure of either the breech block or the locking mechanism on firing, causing a rupture that can release the high-pressure gasses from firing, and causing fragmentation of the ammunition and the gun back at the shooter. One notable example is Scott DeShields, whose Serbu RN-50 rifle suffered a breech failure while firing surplus military ammunition [7]. DeShields was hit by shrapnel from the gun, suffering a lacerated jugular vein, a punctured lung, a broken nose, orbital bone and fingers, as well as temporary blindness [7]. It is impossible to completely eliminate the risk of breech failure occurring in a rifle, due to how it operates, however the justification below will show how the risk of breech failure occurring on the AK-47 is As Low As Reasonably Practicable (ALARP), the standard used by the Health and Safety Executive.
2.2. [bookmark: _Toc235192004]The Design
While at first glance much of the measures to prevent breech failure should fall on the rifle itself, many of these then flow down to the ammunition instead. One area where this falls on the rifle is the spacing in the chamber for the bullet. During firing, the casing of the bullet may expand slightly due to the pressure, filling the space in the chamber and forming a seal to prevent high pressure gasses coming back up the rifle. If the chamber is too large for the bullet however, the casing can expand and rupture, no longer forming the seal and releasing gas backwards that can cause a breech failure. Prior to firing the gun, this should be checked using go/no-go gauges, which will show if there is excessive head-space within the rifle which could allow for this excessive expansion. The AK-47 is constructed as such that if the head-space has been checked initially, this should only need to be checked infrequently because of the robust design of the gun. 
Another risk reductions on the rifle is the heating of the round loaded in the chamber during firing. During firing, heat builds up in the chamber due to the ignition of ammunition. If a round sits in chamber following extended firing, heat will transfer to the round. This can lead to higher peak pressures due to the increased rate of reaction of the gunpowder because of the higher temperature. The hazard of this could be eliminated using an open bolt design, which would only load a round into the chamber at the point of firing. The AK-47 however uses a closed bolt design, which loads a round into the chamber prior to firing, where it remains until fired or unloaded. This can give time for the round to heat up, however incorporating an open bolt into the AK-47 would require a complete redesign of the whole weapon. The Colt C7 manual, a similar closed bolt weapon, states a round cook-off can occur in as little as 10 seconds due to heating from the chamber, however it is highlighted that firing the entire 150 round combat loadout will not heat the chamber enough to cook-off rounds, showing the redesign of the AK-47 is not required [6]. Additional methods for removing heat such as water-cooling, or changeable barrels are additionally not required as a result of the gun not getting hot enough during firing. 
2.3. [bookmark: _Toc235192005] The Ammunition
The risk reductions on the mechanisms of breech failure show that a number of causes are centred around the ammunition for the AK-47. CM 5.2 and CM 5.4 will have significant impacts on reducing the risk posed by breech failure. While other threats exist, overpressure ammunition is the greatest cause of breech failure in rifles. During service, quantities of ammunition required make handloading impractical, eliminating the chance of accidentally overloaded ammunition being used. Mass produced ammunition issues for service issue should however go through adequate testing and quality control to ensure consistent performance. Testing by the Sporting Arms and Ammunition Manufacturers’ Institute of 7.62x39 ammunition gave an average pressure of 45k psi, and a maximum of 47.8k psi [8]. This is far lower than the pressures seen of similar rifles in the West, with current 5.56 NATO averaging 65k psi, and the new 6.8mm averaging 70k psi and peaking at 74.5k psi [8]. The lower pressures in use ensure that the AK-47 can withstand chamber pressures with spare capacity to account for variations in ammunition, which will significantly reduce the likelihood of breech failures occurring, as well as reducing the severity if the breech was to fail.
Furthermore, the 7.62x39 round was designed from the beginning to be used for a carbine, a rifle and a machine gun. This ended up being the SKS, AK-47 and RPD. The AK-47 was designed from the beginning to use this round, ensuring full compatibility between the two [3]. This can again be compared to the West, where L17 ammunition from Radnor Green was incompatible with M4 rifles, while M855A1 ammunition is sufficiently high pressure as to cause damage to rifles [9] [10]. Designing the guns from the start to use the 7.62x39 round ensures that the rifle works around the ammunition, rather than trying to fit ammunition to the rifle. This meets risk reduction CM 5.6, having a set round with set parameters has allowed for the rifle to be developed with this is mind, incorporating the slight variations in ammunition dimensions that could cause a breech failure if the round sits wrongly. 
Finally, as mentioned in the design of the rifle, it is important to remove heat from the rifle to prevent increased pressure during firing and potentially cook-offs. The ammunition is the primary method by which the AK-47 will remove heat during firing. Upon firing, heat is transferred to both the casing and the chamber. The casing is then ejected from the gun as part of the reloading cycle. This effectively removes the heat that is transferred to the casing from the gun, rather than further heating the chamber [2]. Almost all ammunition fired by the AK-47 is steel or brass cased, which are both effective in heating up to remove excess heat. By comparison, polymer cased ammunition increasingly used in the West does not heat up, therefore not removing heat from the system.
2.4. [bookmark: _Toc235192006]Training
Some causes of breech failure in the AK-47 cannot be solved just through design of the rifle or ammunition, and can only be controlled through training. CM 5.3 is a key example of this. The Ak-47 is designed for 7.62x39 ammunition only. As mentioned in rifle design, a round that does not fit well enough in the gun can lead to breech failure due to seals not being formed, resulting in high pressure gasses rupturing the breech. Similar ammunition such as .30 carbine or 300 Blackout is 7.62 calibre, however slightly shorter, and would fit in the magazine [4]. This poses an extreme risk of breech failure or out-of-battery detonation, due to the seal not being formed upon firing, or the primer being struck prior to the bolt closing. It would be highly impractical to design the magazine in such a way as to completely eliminate the risk of loading the wrong ammunition. As such, training of personnel is essential, to ensure that the correct ammunition is used. Markings on ammunition crates, on individual boxes of ammunition, and finally individual stampings on the ammunition should be checked to ensure it is correct for the gun. This requires personnel to be familiar with the gun and ammunition to know what to look for.
Sufficient training also needs to be conducted regarding cleaning and maintenance of the rifle. Insufficient training on cleaning can lead to the buildup of dirt etc in the gun, potentially blocking the barrel. Similarly, squib rounds could block the barrel if they lack sufficient power to fire the round. In both cases, pressure would build up in the gun leading to breech failure. Sufficient training should allow for personnel to identify the decreased recoil upon firing a squib, and know that further checks are required beyond just clearing a jam in the rifle. Insufficient cleaning can also lead to the buildup of material in the chamber that would prevent the sealing by the casing upon firing. As per the US Army Operators Manual for the AK-47, cleaning should be conducted prior to firing, after firing and daily under combat conditions, which should prevent the buildup of contaminants and obstructions in the gun, lowering the likelihood of breech failure due to these causes [11]. 
2.5. [bookmark: _Toc235192007]Conclusion 
As highlighted above, there are numerous risk reduction measures that are taken both in the design of the gun, the design and production of the ammunition, and in the training of personnel using the weapon in order to reduce the likelihood of breech failure occurring on the AK-47, and reducing the severity of such a hazard occurring. As can be seen in Table 7, the resultant risk class for breech failure is reduced from A to B, meaning that it is tolerable and ALARP if further risk reduction is impracticable. The only risk reduction measure that was identified that could further reduce the risk of breech failure is through changing the propulsive method used for ammunition. Such an endeavour would require a complete redesign of the weapon and ammunition, significant further research and likely new production facilities. Such a measure is grossly disproportionate to the risk still posed of breech failure following the reduction already put in place.
This hazard assessment will require period review to ensure that it remains accurate and up to date based on changing technologies, and to incorporate learning from experience. It is not expected that future technologies will allow for further risk reduction measures to be incorporated into either the gun or ammunition in such a way as to be proportionate to the benefit provided, however it is likely that training and procedures for personnel can and should be improved in the future, utilising lessons learn from incidents and accidents that may occur.
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