


Part 1
	Facility:
	AS90 155mm gun
	Session:
	

	Node:
	Loading Munition (Handling)

	Intention:
	

	ID
	Keyword
	Cause
	Consequence
	Controls
	Recommendations
	Severity
	Likelihood
	Risk
	Action
	Comments

	1
	Gun Fires Abnormally
	User Error

	System Major Damage
Major Injury 1st party
No 3rd Party injurys
	Training
Propper training on correct procedures


Safety Design with mechanical failsafe’s and interlocks

Electrical failsafe

	
	Major
	Before controls:
Probable

After controls:
Improbable


	B




C
	
	

	2
	Gun fires abnormally 
	Damaged munition 
	System Major Damage

Major Injuries
	Training with correct procedure training 

Maintenance 
Regular and preventative maintenance

Mechanical Failsafe with interlock 


	
	Critical
	Before controls:
Occasional

After controls:
Improbable

	B




C
	
	

	3
	Gun fires abnormally 
	Incorrect design in munition
	
	Training with correct procedure training 

Maintenance regular and preventative maintenance

Mechanical failsafe
	
	Major
	Before Controls:
Improbable



After controls:
Improbable
	
C





C
	
	

	4
	Gun fires abnormally
	Mechanical Failure
	 
	Training with correct procedure training 

Maintenance regular and preventative maintenance

Mechanical failsafe
	
	

Critical 
	
Before Controls:
Probable 



After Controls:
Occasional
	

A





B
	
	

	5
	Gun fires abnormally
	Electrical Failure
	
	Training with correct procedure training 

Maintenance regular and preventative maintenance

Electrical failsafe
	
	

Critical
	
Before Controls: 
Probable



After Controls:
Occasional



	

A





B
	
	







Risk assessment for AS90 155 mm Large gun, In training, Static Loading and Firing. 5 people in vehicle 5 people loading

	
	Catastrophic 
	Critical
	Major
	Marginal
	Negligable

	Frequent
	A
	A
	A
	B
	C

	Probable
	A
	A
	B
	C
	C

	Occasional
	A
	B
	C
	C
	D

	Improbable
	B
	C
	C
	D
	D

	Incredible
	C
	C
	D
	D
	D



	Probability
	Likelihood of occurrence
	Numerical Likelihood over the service life. Life<20 Years

	Frequent
	Will occur in the life of the weapon
	1x10-2 < P

	Probable
	Likely to occur several times in the life of the weapon.
	1X10-3 < P ≤ 1X10-2

	Occasional
	Likely to occur sometime in the life of the weapon
	1X10-5 < P ≤ 1X10-3

	Improbable
	Unlikely to occur in the life of the weapon
	1X10-6 < P ≤ 1X10-5

	Incredible
	Extremely unlikely to occur in the life of the weapon. 
	P ≤ 1X10-6





	Severity
	1st Party
	3rd party
	Material Safety

	Catastrophic
	2 or More Deaths
	1 death or multiple Sever injuries or occupational illness
	Loss of system


	Critical
	1 death or multiple Sever injuries or occupational illness
	Single/ several injury(s) or multiple minor injuries or occupational illness
	Loss of system

	Major
	Single/ several injury(s) or multiple minor injuries or occupational illness
	Single Minor Injury or occupational illness
	Major Damage requires heavy repair 

	Marginal
	Single Minor Injury or occupational illness
	Less than a minor injury
	Major Damage requiring slight repair 

	Negligible
	Less than a minor injury
	NA
	Minor Damage



Hazards












Part 2
ALARP Justification Report for the Loading and Firing Node for 155mm Gun (AS90)
Introduction 
Over the course of this report, an ALARP (as low as reasonably practicable) justification will be explained. The section that has been chosen to produce a HAZ OP spreadsheet and then the justification report, is the loading and firing of the munition into the breech of the 155mm gun of the AS90. 
The layout of this report will first identify each of the ID sections with a brief description of what each cause is. Then the causes will be expanded on with what the severity and likelihood would be without the controls. Then the same situation would be investigated with what would happen with the controls in place. Each control will be explained as to why it was chosen and the effect that they will have on the risk rating. At the end of the report a section about how these controls will be kept to and maintain its ALARP status going forward. It will finish with a conclusion with an overview of what has been covered and highlighting of key points.

Causes Identified and Hazards Without Controls
In this section of the report, the causes will be identified and explained in more detail to give the reader more of an insight into what the cause is. Each cause section will also include a few examples of what may happen with no controls in place. 
User Error
This cause is based on human factors coming into play, such as a lack in concentration or communication between the operators which would then cause unsafe practice being carried out.
Without any controls in place, the potential for this cause to occur is ‘probable’, so a chance of occurring several times over the lifetime of the weapon. This is due to human factors and the conditions the operatives would be under on exercise increasing the likelihood of this occurring due to fatigue, lapse in concentration, stress etc. 
Damaged Munition
This cause is to do with if the munition that is being fired is damaged which will lead to potential hazards such as the munition not acting as designed during loading and firing due to increased sensitivity or behaving in an abnormal way. The damage could stem from drops or falls or defects picked up during transportation etc.
Without controls in place this cause will lead to a multitude of safety problems with the weapon, due to the weapon not behaving as is designed to so won’t conform to normal training. Therefore, this could cause a situation to occur which would result in potential death and serious injuries if the munition was to detonate whilst in the breech. 
Incorrect Design in Munition
This cause is if the munition that is being fired is the incorrect design for what is meant to be fired from the gun turret. Due to either a fault or defect in the munition.
Without controls in place this cause will lead to a likelihood of improbable, so although it is improbable to occur, there is still a big enough chance for occurrence to need to include controls.
Mechanical Failure
This is if there is a failure with a mechanical part in the firing sequence of the weapon. 
Electrical Failure
This is if there is a failure with an electrical part in the firing sequence of the weapon. 
Causes with Controls
In this section of the report, each cause will be headlined as above but each control measure that was included in the HAZ OP in part 1 will be explained as to why it is applicable. This part of the report is the argument and evidence as to why each control is important and necessary. 
User Error
The first control measure that was used for user error was proper training on correct procedures. This control measure will lead to a less likelihood of user error occurring due to frequent training to ensure that the user is aware of their roles and responsibilities during the loading and firing of the weapon. Also, the training will identify the user where the most risk is associated with the loading and firing and by doing different exercises based on different scenarios and situations the knowledge and skills of the users will also increase. This will lead to the likelihood of this cause occurring being reduced as well as the severity due to the user being more knowledgeable no their work station and have a better idea of where precision and great care will need to be taken due to this frequent high quality training. 
Another control measure that was used for user error mechanical fail safes. This control measure will lead to a lesser likelihood of user error occurring due to if the user makes a mechanical error such as an incorrect loading which will lead to the unsafe firing of the weapon, then the mechanical failsafe will not fire the weapon until the munition has been loaded safely and the chance of a potential hazard occurring due to human error has gone. This will lead to certain incidents that could cause sever injury death, loss of system, and damage to the environment to be lessened. This can be seen in the HAZ OP before and after ratings. 
Another control measure that was used for user error is electrical fail safes being in place. This is very similar to the mechanical fail safes in the paragraph above but instead of mechanical it would be electrical hazards. This will lead to the lessening of the likelihood of occurrence as well as the severity due to the controls of the fail safe being in place to mitigate the chance of loss of life, serious injury or loss of system. 
Damaged Munition 
The first control that was included with damaged munition cause was training with correct procedures training. This is where the control is in place for the operators who are going to be loading the munitions and firing will be aware of the correct procedures to undertake and correct decisions to make if they encounter a damaged munition. This training will also lead to them being able to identify a damaged munition with the training based heavily on identification and then procedure to follow once finding the damaged munition. This will lead to the likelihood of this cause occurring being reduced, due to awareness and proper procedures in place if a damaged munition is identified. Also because of the operators being able to identify damaged munitions better, there will also be less likelihood of this cause occurring. The severity will also be reduced due to the chance of a heavily damaged munition being used after proper training has been implemented, will be lower than if the training wasn’t available.
The second control that was included was maintenance and regular preventative maintenance. This is where the munitions will go through maintenance to ensure that they are in working order and aren’t damaged and if there is any suspected damage then they can be looked over to see if they are still serviceable or not. This will lead to a decrease in likelihood as the damaged munitions will be disposed of. 
Another control was a mechanical failsafe, this has been identified as to what it was earlier in the report. This would lead to less likelihood of this occurring due to if the damaged munition then doesn’t fit the mechanism properly then a failsafe will stop it from firing, nulling the possibility of occurrence. 
Incorrect Design Munitions
The first control that was included was training with correct procedure training. This would stop the operator from loading the incorrect munition and also being able to identify if the munition isn’t going to be correct for the weapon breech or barrel. This will lead to less likelihood of occurring due to a larger source of knowledge and skill on the operator. 
The second control was regulator maintenance and preventative maintenance. This would lead to munitions that are in storage on the weapon to be identified and processed as part of the maintenance. During this maintenance if the munition isn’t suitable for the weapon then it will be identified and can then be switched. It also will then highlight the incorrect design munitions as to not be used in the weapon so the likelihood will be lessened greatly. 
The third control was a mechanical failsafe. This will lead to if the munition isn’t correct for the weapon then the weapon won’t fire. This will lead to the likelihood of the cause being lessened massively. 
Mechanical Failure
The first control was training with correct procedure training. This will decrease the likelihood of this occurring due to the operatives being aware of how to work around potential issues with mechanics and also to fix issues as well. It will also teach the operatives to identify the severity of a mechanical issue and then to make a informed decision on whether to fire or not. This will lead to the likelihood and the severity being lessened.
The other control chosen for this section was regular maintenance and preventative maintenance. This will lead to the likelihood of the cause occurring lessening due to maintenance being performed to keep an eye on parts that are needing replacing or reaching the end of their working life span. This will also lead to the severity being reduced as well as mechanical failure severity will be a lot less due to the maintenance being done to ensure that the higher risk items and mechanics are kept in good condition throughout the service life of the weapon.
Electrical Failure
The first control was training with correct procedure training. This is the same as with mechanical failure but instead with electrical components instead. This will also lead to less likelihood of the cause occurring. 
The other control chosen was regular maintenance and preventative maintenance. This will lead to the likelihood lessening due to the electrical parts being monitored and changed regularly and well looked after to ensure they are always in top working condition during the working life of the components.
Maintaining ALAP Status Going Forward
In this section of the report, ideas and concepts will be suggested for the ongoing life cycle of the weapon to ensure that the ALARP status is remained. This will be done through looking at current concepts and potential concepts for the future. 
The ALARP status will be maintained in the future going forward due to having regular reviews of progress and hazard, near misses, and accident reports during the in-service life of this weapon system. This is to ensure that any problems can be addressed straight away by a panel of suitably qualified and experienced personnel. 
Also, to maintain the ALARP status, if there is ever any ground breaking technology that is brought in for similar weapon systems, then a review will also be given to this weapon system to see if it is applicable and worth while too. 
Both of these reasonings will lead to a constant review and analysis of this weapon system for both what is happening with the weapon now, as well as what could be applicable for going forward into the future. 
Conclusion
In conclusion, over the course of this report, a node and keyword was identified to be looked into with a HAZ OP and then an ALARP justification report. The HAZ OP found numerous different potential causes and also controls to deal with these suitably. The controls that were chosen bring down either the likelihood or severity of each cause and make the weapon system much safer to the environment, operators, and 3rd party too. 

