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[bookmark: _Toc235093637]Section 1: Introduction

Risk Assessments are carried out to help identify hazards at the workplace and the risks associated with them [1] then giving ways to reduce this risk if it is deemed too high by the matrix being used. It is the law that every employer assesses the risks to health and safety of their employees whilst they are at work and people in the surrounding area affected by work being undertaken by their employees [2]. The risk assessment below is outlining the hazards associated with a 115mm large calibre gun. This gun is used in tanks, predominantly by the Soviet Union, the tank was the T-62 [3]. 
2

[bookmark: _Toc235093638]Section 2: Risk Assessment

	Activity Title:
	The use of a 115mm Large Calibre Gun

	Lead Risk Assessor:
	Name (print):
	Pippa Shay
	Sign:
	
	Management Authorisation
	Name (Print):
	
	Sign:
	

	Assessment Team:
	Pippa Shay, Charlottle McCombe, Joseph Nelhams, James Burton, Thomas Creswell, George Butcher 

	Assessment Date:
	13/07/2026
	Review due:
	13/07/2027
	


	
Description of work to be covered by this assessment:
(What is being done, where at, using what equipment, in what environment, under what conditions etc.)

The firing of a 115mm large calibre gun, this includes the loading of the ammunition, actual firing of the system and results of the ammunition being fired. The gun is part of a tank system being used on a live range in the UK.


	[bookmark: _Hlk54682421]HAZARD CHECKLIST

	Use this list only as a check. Step back and consider any other hazards. 

	Access / Egress (obstructions)
	
	Hand tools
	
	Process safety
	

	Asbestos
	
	Hazardous substances (COSHH)
	X
	Psychological effects
	

	Compressed Gas (storage and use)
	
	Heat and ventilation
	X
	Radiation
	

	Condition of buildings / glazing
	
	Heights (inc ladders, scaffolding)
	
	Repetitive work
	

	Confined space / asphyxiation
	
	Housekeeping / waste materials
	
	Slips / trips / falls
	

	Construction work
	
	Layout / space
	
	Thermal environment
	

	Display screen equipment (DSE)
	
	Lifting equipment
	
	Transport (e.g. FLTs, wagons)
	

	Electrical equipment (inc portable appliances)
	
	Lighting levels
	
	Use of fixed machinery
	

	Electricity
	X
	Line of Fire
	
	Working patterns / work organisation
	

	Excavations
	
	Lone working
	
	Other:

	Explosions
	X
	Manual handling operations
	X
	
	

	Extreme weather / outdoor work
	
	Mechanical lifting equipment
	
	
	

	Fall of objects
	
	Mobile access equipment
	
	
	

	Fall of persons (from work at height)
	
	Moving machinery
	X
	
	

	Fire hazards
	X
	Noise and / or vibration
	X
	
	

	Flammable materials
	
	Pressure systems / equipment
	X
	
	






	[bookmark: _Hlk54682561]No.
	Activity and Hazard
	Who might be harmed and how
	Severity
	Likelihood
	Raw Risk Rating
	Specify existing control measures
	Severity
	Likelihood
	Residual Risk Rating
	Additional controls required
(Y / N)?

	1
	Electricity
Electrical discharge from the system during use. 

	System operator
Electric shock, burn, fatality 
	4
	2
	8
	· Use of low voltage circuits 
· Cable protection, routed away from moving parts of the gun system
· Regular inspection of all cables and electrical circuits involved in the system for any faults or degradation
	3
	1
	3
	N

	2
	Explosions
Unplanned initiation of the munitions in or waiting to be put in the gun system.
	Persons in the tank and in the surrounding area 
Serious injuries/ fatalities
	5
	3
	15
	· Blow off panel to direct the force from an internal munition explosion outside 
· Spark proof electrics 
· Sufficient ammunition training for all those handling the ammunitions
· Emergency evacuation procedures in place 
· Medical response team near or on range
	5
	2
	10
	N

	3
	Fire Hazard
Propellant in munitions catching fire to due faulty firings or heating up in the sun and hot spots forming.
	Serious injury / fatality to persons working 
	5
	3
	15
	· Fire training for a team of personnel at the range
· Fire extinguisher in tank and around range
· Emergency response procedure in case of a fire
	4
	2
	8
	N

	4
	Hazardous Substances (COSHH)
Fumes produced by deflagration of propellant within the firing
	Persons working in the tank 
Long term illness to, asphyxiation, short term eye, nose and throat irritation
	4
	4
	16
	· Fume extractor 
· Operator of gun system to be wearing a personal gas monitor 
· Training on the symptoms of exposure and what to do next 
· Respiratory protective equipment if ventilation is too poor 
	4
	2
	8
	N

	5a
	Heat and Ventilation
Removing the hot casing from the breech after firing.

	System operator 
Burns, skin irritation
	3
	5
	15
	· Fire resistant gloves 
· Fire resistant clothing 
	2
	2
	4
	N

	5b
	Heat and Ventilation
Drooping of the barrel due to upper half of the barrel heating up in the sun causing a misfire
	Persons in and around the tank
Serious injuries
	4
	2
	8
	· Muzzle reference system fitted 
· Thermal sleeves fitted

	4
	1
	4
	N

	5c
	Heat and Ventilation
Heating of the munitions causing misfires and unplanned explosion.

	Persons in and around the tank
Serious injuries
	5
	3
	15
	· Temperature monitoring 
· Cooling systems within the gun system and tank 
· Awareness of what temperature the munitions can handle whilst staying stable 
· Training on how many rounds per minute the gun system can fire
	5
	2
	10
	N

	6
	Manual Handling
Lifting the rounds into the breach.
	Serious injury to operator due to improper lifting techniques and repetitive movements leading to musculoskeletal injuries.
	2
	4
	12
	· Training on proper lifting techniques and they are to be put in practice every time manual handling is used 
· Mechanical aids where possible 

	2
	3
	6
	N

	7
	Moving Machinery
Kick back of the gun upon firing.
	Risk of serious injury to operator of gun
	3
	3
	9
	· Training on where to stand whilst gun is firing 
· Dedicated ‘safe space’ whilst gun is firing for the operator to stand in 

	3
	1
	3
	N

	8
	Noise
Sound of the gun firing and munition detonating.
	Lifelong hearing problems to all personnel working in or around the tank.
	3
	4
	12
	· Hearing protection to be worn by those in proximity 
· Monitoring of noise levels to observe if it goes above recommended limits 
· Noise reduction features installed in the tank such as acoustic installation
· Crew rotation to reduce exposure time 
· Procedures for reporting hearing damage 
	3
	2
	6
	N

	9
	Pressure Systems
Uncontrolled release of pressure.
	Risk of serious injury/fatality to personnel working in tank.
	4
	2
	5
	· Pressure relief valves fitted in case of breech failure 
· Pre use checks for any damage to the firing system
	4
	1
	4
	N




	
	Severity
		Severity of Harm
	Likelihood of Harm

	5
	Catastrophic (Multiple fatalities and/or 3rd party fatality or severe widespread environmental damage; > 1000 ltrs Spillage)
	5
	Almost Certain: Will happen – (residual likelihood will require a documented action plan within 1 month)

	4
	Critical (Single fatality and/or multiple severe injuries and/or 3rd party severe injuries, occupational illness or severe environmental damage with impact inside and outside the DNV Fence Line; Spillage >100ltrs and <1000Ltrs)
	4
	Likely: Known to have happened several times on site, relatively frequent.

	3
	Serious (Single severe injury, RIDDOR reportable, lost time injury or occupational illness and/or multiple minor injuries or minor occupational illness and/or 3rd party minor injuries. Serious environmental Damage within the DNV Fence Line. Spillage > 10 Ltr and < 100 Ltrs.)
	3
	Possible: May happen infrequently, isolated occurrences on site.

	2
	Minor (Minor injury/short term absence and/or 3rd party trivial injury; Minor Spillage or environmental damage. Spillage >2 and <10ltrs)
	2
	Unlikely: Could happen but unlikely, has not happened before on site but may have happened elsewhere.

	1
	Negligible (Trivial injury (First aid only) / Trivial environmental damage to plants or trivial spillage <2Ltrs)
	1
	Rare: Incident could happen but no experience of it happening on site or elsewhere.

	Residual Risk Rating 
16 - 25
	Reduce risk through additional controls. 


	12 - 15
	

	8 - 10
	Additional controls should be introduced unless demonstrated to be not reasonably
practicable.

	5 - 6 
	This work which may be of a routine nature will require a Safe Method of 
Work (e.g. Operating Procedure);

	1 - 4
	Additional controls required only if practicable




	Likelihood of Event
	
	5
	4
	3
	2
	1
	

	
	5
	25
	20
	15
	10
	5
	

	
	4
	20
	16
	12
	8
	4
	

	
	3
	15
	12
	9
	6
	3
	

	
	2
	10
	8
	6
	4
	2
	

	
	1
	5
	4
	3
	2
	1
	

	[bookmark: Text182]Comments:      
	



[bookmark: _Toc235093639]Section 3: ALARP Justification 

ALARP stands for As Low As Reasonably Practicable and is used regularly in the safety sector. All hazards identified in a risk assessment are given a risk rating and this should be made ALARP. This is important as if something is to go wrong within a company and they are taken to court for investigation their risk assessments will be looked through to see if all risks were made ALARP [4].

The hazard heat presents itself in many ways when working with this specific gun system, this includes the heat from the sun affecting the gun system and the heat the system produces itself. For the heat the sun produces this can affect multiple things, one being the ‘droop’ the barrel may experience. Droop is where the heat of the sun heats up the upper half of the barrel, as the underside is in the shade it does not experience the same heat and therefore its structure stays rigid. Due to the non-uniform nature od this heating the upper half of the barrel begins to bend downward lending itself to the name ‘droop’, causing narrowing and bends inside the barrel which subsequently the charge will not be able to travel smoothly through. The modern way of detecting this is having a muzzle reference system fitted, this works by having an electronic device measuring the current bend of the tank barrel [5]. This is a requirement for the tank’s gun system as without the muzzle reference system there is the possibility of a charge being fired and not being able to escape the barrel which would be highly dangerous to all those in the tank and near it, the most likely outcome though would just be less accurate firing, this is also still a risk as this may mean people outside the tank are now at risk. Another method of reducing this risk would be the barrel having a thermal sleeve as this insulates the barrel from the sun ensuring a longer service life and less ‘droop’ to be experienced.

The other aspect the heat from the sun can affect would be the actual munitions. Uncontrolled heating of the munitions could lead to hot spots forming in the explosives leading to unplanned explosions. Heating of the munitions could also lead to unreliable initiation of the explosives leading to potential misfires which would then mean the operator would take the round out of the breech, the munition could then detonate as it could just be delayed. The ways to reduce this risk would be to give the operator training on what temperatures the munitions can see whilst staying stable, training on what to do in the case of a misfire. A more expensive option would be a whole tank cooling system so where the munitions were stored in the tank would stay at a stable temperature for the munitions so they would be consistently reliable. This option however requires a cost benefit analysis as whilst it would be a great way to reduce the risk it would be very expensive and unpractical to add in a cooling system and special storage area for the munitions in a tank. There is also the question of how much this would additionally reduce the risk after the training on what temperatures the munitions would stay stable at. As for this exercise the tank is being used in the UK so the likelihood of the munitions reaching temperature which would cause them to become unstable is very unlikely making this a grossly disproportionate control measure. Therefore, the risk reduction method for this would just be training and awareness of temperatures to reduce this to ALARP. 

The other type of heat is the heat generated by the firing of the ammunition. The first and most frequently come across hazard is removing the casings from the breech post firing. This is a hazard due to how hot the casing could be which would give burns to the operator if they were to handle it with their bare hands. The casing becomes hot due to the expansion of gases produced by the burning of the propellant in the round. This can cause the casing to be so hot it would give second degree burns. This can be mitigated by the operator who would be handling the casing post firing to wear gloves that can withstand the heat of the casing. Another step to ensure the operators safety would be making the uniform heat resistant so if the casing is needed to be rested against their body whilst manoeuvring them around the tank. The operator should also be alerted of the temperature at which the casing will be post firing in their training of how to use the gun system. With all of these precautions in place the likelihood of any burns happening to the operator are extremely low so this hazards risk rating can now be classed as ALARP as there is nothing else logically that can be done to reduce the risk of the activity with is still taking place and it is also now at an acceptable risk rating.

The final hazard related to heat would be overheating of the gun system due to firing more rounds per minute than the gun can handle. For this specific gun the realistic rate of firing is 4-5 rounds per minute due to the time it takes to reload the breech and fire. The theoretical round per minute limit (rpm) is 8 so due to the nature of loading the gun this will likely never be reached [6]. Due to this, not much needs to be put into place to reduce this risk rating as the likelihood of it happening is near impossible so the only reasonable control to actually put in pace would be to make the operator aware during training. If the theoretical rpm was smaller than the practical rpm a cooling system could be fitted to the gun where pipes with cold water would run continuously across the hot components slowing the speed at which it would overheat, potentially stopping it completely. However, as it has been established that this gun does not run the risk of overheating due to firing too many rounds per minute due to the time it takes to reload this control measure would be grossly disproportionate and is therefore not needed as the risk is already ALARP.

With all of the controls implemented that have been mentioned in the above the risk of the different types of heat affecting the gun posing a danger to the people using and around it has been reduced to ALARP. However, it is important the owner of this risk assessment reviews it periodically, the timing suggested is once a year however if there is new technologies that emerge that would reduce the risks caused by heat that should be implemented immediately and updated in the risk assessment. 
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