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[bookmark: _Toc169262063]Risk assessment of AS-90 (155mm/Large Calibre Gun)

[bookmark: _Toc169262064]Task description

	This risk assessment will cover the hazards associated with the stationary loading and firing of the AS-90 gun in training conditions, including (But not limited to), the unpackaging of the munition, handling/passing of the munition within the system, loading of the breach within the gun, and the firing of the gun itself. This risk assessment will denote the hazards, controls and mitigations and a post-control risk estimate. 

[bookmark: _Toc169262065][image: Preview image for asset]System information
Figure 1; AS90 155mm Self Propelled Howitzer [1]Figure 2 AS90 crew carrying out the loading and firing of the AS90 field gun. [3]

AS90 is a 155mm self-propelled howitzer equipped with a 155mm, 39 calibre gun barrel. It has the capability to carry 48 155mm shells for its main armament as well as having a GPMG as a second [image: Crew Inside an AS-90 self-propelled gun during Exercise Steel Sabre ...]armament. Under sustained fire with a five-man crew, the AS90 can deliver 2 rounds/min for 60 minutes, with an effective range of 24.7km. [2]
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	Probability 
	Accident Severity 

	
	Catastrophic 
	Critical 
	Major 
	Marginal
	Negligible 

	Frequent 
	A
	A
	A
	B
	C

	Probable
	A
	A
	B
	C
	C

	Occasional 
	A
	B
	C
	C
	D

	Improbable
	B
	C
	C
	D
	D

	In-Credible 
	C
	C
	D
	D
	D


	Probability 
	Likelihood of occurrence
	Numerical over the service life

	Frequent 
	Likely to occur frequently 
	 Greater than 1x10^-2 

	Probable
	Likely to occur several times in the service life 
	1x10^-3 to 1x10^-2

	Occasional
	Likely to occur once or twice in the service life 
	1x10^-4 to 1x10^-3

	Improbable
	Unlikely but possible to occur within the service life
	1x10^-6 to 1x10^-4

	In-Credible
	Extremely unlikely to occur at all 
	Less than 1x10^-6











	
	Severity
	1st Party 
	3rd Party 
	System 

	Catastrophic 
(CA)
	More than two deaths 
	One death 
Multiple severe injuries or occupational illnesses 
	Significant collateral damage in addition to the loss of the system 

	Critical 
(CR)
	One or two deaths 
Or
Multiple severe injuries or occupational illness 
	A single severe injury/occupational illness
Or 
Multiple minor injuries/occupational illness 
	Collateral damage in addition to the loss of the system 

	Major
(MAJ)
	A single severe injury/occupational illness
Or
Multiple minor injuries/occupational illness 
	A single minor injury/occupational illness 
	System ceases to be functional 

	Marginal
(MAR) 
	A single minor injury/occupational illness 
	Less than a minor injury 
	Major damage to aircraft or equipment 

	Negligible 
(NEG)
	Less than a minor injury 
	Not applicable 
	Minor damage to aircraft or equipment 
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	ID
	Keyword
	Cause 
	Consequence 
	Controls 
	S
	L
	R

	1
	Unintended Initiation
	Heat 
Debris 
EMR
Shock
	Loss of platform Multiple 1st party fatality 
Major injuries 1st party
	Correct packaging 
Suitable training and education
Provided manual handling equipment 
Correct munition design and manufacture 
Mechanical failsafe’s to be present within munition design
Insensitive munition testing  
	CA
	Occasional
	A

	2
	Gun Fires Abnormally 
	User Error 
Damage
Munition design.
Mechanical failure.
Electrical Failure
	Major system damage 
Major injuries 1st party 

	Propper training on correct procedures
Regular preventative maintenance 
Safety design with mechanical failsafe’s 
Electrical failsafe’s
	MAJ
	Occasional 
	C

	3
	Uncommanded movement of the turret system
	Electrical failure 
Mechanical failure 
	Major system damage 
Single major injury (1st party)
	Suitable training 
Preventative electrical and mechanical maintenance 
	MAJ
	Improbable 
	C

	4
	Weapon strikes directly involved personnel 
	Communication 
Human error 
Lack of training 
Mechanical failure 
	Single first party fatality 
	Suitable training 
Preventative maintenance 
Personal protective equipment 
Mechanical and electrical failsafe’s 
	CR
	Improbable
	C

	5 
	Munition strikes directly involved personnel 
	Lack of training 
Human error 
Communication 
Mechanical failure 
	Major injury to single 1st party 
Munition damage 
Slight system damage
	Training 
Maintenance on munition stores 
Correct and revised procedures 
Personal protective equipment 
	MAJ
	Probable 
	B
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The below table denotes the risk when the controls stated in the table above have been implemented within the system.
	HAZ ID
	Significance 
	Likelihood
	Risk 

	1
	Catastrophic 
	Improbable
	B

	2
	Major 
	Improbable 
	C

	3
	Major 
	Improbable 
	C 

	4
	Major 
	Improbable
	C

	5
	Marginal 
	Occasional 
	C



From the HAZ ID that has been done after the controls have been put in place it can be deemed that this process is being conducted to follow As Low As Reasonably Practicable guidelines.





















Part 2; ALARP justification report 

ALARP is short for ‘As Low As Reasonably Practicable’ and this ALARP justification report will discuss why it’s believed that the risks associated with the selected hazards have been reduced to a level that has been deemed ALARP.

HAZ ID 1
	ID
	Keyword
	Cause 
	Consequence 
	Controls 
	S
	L
	R

	1
	Unintended Initiation
	Heat 
Debris 
EMR
Shock
	Loss of platform Multiple 1st party fatality 
Major injuries 1st party
	Correct packaging 
Suitable training and education
Provided manual handling equipment 
Correct munition design and manufacture 
Mechanical failsafe’s to be present within munition design
Insensitive munition testing  
	CA
	Occasional
	A


 
Hazard 1 is denoted as the unintended detonation of the munition. Prior to the introduction of any of the risk control factors the severity (S) of the Hazard is deemed catastrophic whilst the likelihood of occurrence is occasional. Control measures can be implemented to reduce the likelihood of occurrence.
Correct packaging – correct packaging for the 155mm rounds that are fired from the AS90 gun is essential to ensure safe transportation and making sure that the rounds are not exposed to unnecessary shock during transit.
Suitable training and education - this ensures that personnel working with the munitions are able to handle and understand the risks associated in working with the munitions.
Insensitive munition testing – this ensures that appropriate safety precautions can be implemented in accordance to the evaluation of the safety and stability of the munitions.

After all of these control measures are implemented the overall risk of the hazard occurring can be downgraded to a B, this is because the likelihood of the event occurring decreases.
	HAZ ID
	Significance 
	Likelihood
	Risk 

	1
	Catastrophic 
	Improbable
	B





HAZ ID 2
	ID
	Keyword
	Cause 
	Consequence 
	Controls 
	S
	L
	R

	2
	Gun Fires Abnormally 
	User Error 
Damage
Munition design.
Mechanical failure.
Electrical Failure
	Major system damage 
Major injuries 1st party 

	Proper training on correct procedures
Regular preventative maintenance 
Safety design with mechanical failsafe’s 
Electrical failsafe’s
	MAJ
	Occasional 
	C




Hazard 2 is denoted as the gun firing abnormally, this includes the misfire of the system. Prior to the introduction of any risk control factors the severity is rated as major (MAJ) and the likelihood of occasionally. Control measures can be implemented to reduce the likelihood of this hazard occurring.
Proper training on correct procedures – proper training on procedures like loading and firing of systems can decrease the likelihood of a gun firing abnormally due to the likelihood of ‘’misloading’’ the gun can be decreased.
Regular preventative maintenance – this can reduce the likelihood of the misfire of a weapon system as it can prevent build-up of unwanted material that may cause faults or unnecessary wear on the firing mechanism.
Mechanical failsafe’s - an example of a possible mechanical failsafe could be that of the breach of the gun system not closing if the round has not been loaded correctly.

After all these control measures have been implemented the overall risk of this hazard occurring remains at that of a C, it should be noted that after the implementation of the control measures the likelihood of the event occurring does still decrease.
	HAZ ID
	Significance 
	Likelihood
	Risk 

	2
	Major 
	Improbable 
	C













HAZ ID 3
	ID
	Keyword
	Cause 
	Consequence 
	Controls 
	S
	L
	R

	3
	Uncommanded movement of the turret system
	Electrical failure 
Mechanical failure 
	Major system damage 
Single major injury (1st party)
	Suitable training 
Preventative electrical and mechanical maintenance 
	MAJ
	Improbable 
	C




Hazard 3 is stated as the uncommanded movement of the turret of the gun. Prior to any risk control factors being implemented the severity of the hazard is Major and the likelihood of the hazard occurring is improbable. Control measures can be implemented to reduce the likelihood of the hazard occurring 
Preventative electrical and mechanical maintenance – such maintenance can reduce the likelihood of the event occurring as this can mean that the mechanisms that are used within the system to rotate the turret are free from debris and wear that may cause them to malfunction and cause injury.

After these control measures have been implemented the overall risk of this hazard occurring cannot be reduced as the likelihood of the event occurring cannot be reduced as it is a spontaneous event. 
	HAZ ID
	Significance 
	Likelihood
	Risk 

	3
	Major 
	Improbable 
	C 















HAZ ID 4
	ID
	Keyword
	Cause 
	Consequence 
	Controls 
	S
	L
	R

	4
	Weapon strikes directly involved personnel 
	Communication 
Human error 
Lack of training 
Mechanical failure 
	Single first party fatality 
	Suitable training 
Preventative maintenance 
Personal protective equipment 
Mechanical and electrical failsafe’s 
	CR
	Improbable
	C




Hazard 4 is denoted as the weapon system striking personnel an example of this would be the turret of the system striking personnel as it is rotating. 
Personal protective equipment – this can, unlike other risk control factors mentioned previously, reduce the severity of the hazard as it would be providing protection to the personnel operating the system. If injury should occur it will reduce the severity of injury.
Unlike the hazards denoted above, after the risk control measures have been implemented the significance of the injury caused by the hazard is reduced. The risk still remains at that of a ‘C’.
	HAZ ID
	Significance 
	Likelihood
	Risk 

	4
	Major 
	Improbable
	C



 HAZ ID 5
	 ID
	Keyword
	Cause 
	Consequence 
	Controls 
	S
	L
	R

	5 
	Munition strikes directly involved personnel 
	Lack of training 
Human error 
Communication 
Mechanical failure 
	Major injury to single 1st party 
Munition damage 
Slight system damage
	Training 
Maintenance on munition stores 
Correct and revised procedures 
Personal protective equipment 
	MAJ
	Probable 
	B




Hazard 5 is noted as being that of the munition striking personnel, an example of this could be that of a round being dropped on someone from height. 
Maintenance on munition stores - this type of maintenance can help reduce the likelihood of this event occurring as it can ensure that the containers that rounds are stored in are well maintained to ensure that they do not break during handling which in turn may cause injury to personnel.
When the above risk control factors have been implemented, both the significance and the likelihood of the hazard occurring both decrease which allows the overall risk of this hazard to be reduced from a ‘B’ to a ‘C’.
	HAZ ID
	Significance 
	Likelihood
	Risk 

	5
	Marginal 
	Occasional 
	C


[bookmark: _GoBack]

References

[1] 	D. Imagery. [Online]. Available: https://www.defenceimagery.mod.uk/Home/Search?Query=45158560.jpg&Type=Filename. [Accessed 14 June 2024].
[2] 	B. Army, “Artillery anad air defences,” British Army , [Online]. Available: https://www.army.mod.uk/equipment/artillery-and-air-defence. [Accessed 14 june 2024].
[3] 	D. Imagery. [Online]. Available: https://www.defenceimagery.mod.uk/Home/Search?Query=25%3AAS90&Type=Metadata&Search=AS90. [Accessed 14 June 2024].
[4] 	ASEMS, “ASEMS,” [Online]. Available: https://www.asems.mod.uk/guidance/posms/smp07. [Accessed 02 08 2024].





2 | Page

image1.jpeg




image2.jpeg





1


 


| 


Page


 


 


 


 


 


 


 


Safety and Hazard Assessment (ACDB5013)


 


Tara Green (2217777)


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 




1   |  Page               Safety and Hazard Assessment (ACDB5013)   Tara Green (2217777)                                                  

