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[bookmark: _Toc234948138]Abstract
This report gives a high-level risk assessment and As Low as Reasonably Practicable (ALARP) justification for a 115 mm large-calibre gun system. Six main hazards were considered: explosion, electrical hazards, asphyxiant or toxic effects, high-pressure gas, heat and noise. Each hazard was assessed before controls were applied, suitable controls and mitigations were identified, and the remaining risk was then reassessed.
The electrical hazard was chosen for the detailed ALARP justification because electrical equipment supports the firing, control, indication and safety functions of the system. The assessment finds that the hazard cannot be removed completely, but the risk can be reduced to a tolerable and ALARP level through a combination of engineering controls, safe procedures, maintenance, training and regular review.
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[bookmark: _Toc234948143]Task/System Description 
This risk assessment considers a generic 115 mm large-calibre gun system. It is based only on open-source, non-proprietary and unclassified information and is not intended to represent a particular in-service weapon system.
For this assessment, the system is assumed to include the main mechanical, energetic and electrical parts needed for operation. Credible hazards are considered across the Manufacture to Target Disposal Sequence (MTDS), including storage, transport, preparation for use, firing, post-firing activity, maintenance, misfire or hangfire response and disposal.
A large-calibre gun system contains several sources of hazard, including energetic material, high-pressure gas, moving mechanisms, electrical equipment, hot surfaces and noise. If these are not properly controlled, operators, maintainers, support staff and other nearby personnel could be injured. The six hazards taken forward into the risk assessment are explosion, electrical hazards, asphyxiant or toxic effects, high-pressure gas, heat and noise.
A qualitative risk matrix is used to estimate the risk before and after controls are applied. The assessment remains high-level because detailed design and reliability information is not available. Even so, it identifies realistic accident routes and applies controls that are consistent with recognised safety practice.
Detailed manufacturing activities are outside the scope of this generic assessment. However, manufacture and storage are considered against the Explosives Regulations 2014, transport is considered against the relevant dangerous-goods carriage requirements, and DSA.03 OME is used as defence good practice across acquisition, use, storage, movement and disposal. [1] [2] [3] [4]
[bookmark: _Toc234948144]Scope and Assumptions 
Because only open-source, non-proprietary and unclassified information is available, this work is suitable as a high-level assessment rather than a detailed system safety case. [4] [5]
The intended audience is the operating authority, safety manager and personnel responsible for authorising, operating or maintaining the system. The assessment is written to show the main accident pathways, the controls required before operation and the evidence needed to demonstrate that those controls remain effective.
The assessment covers hazards that could affect operators, maintainers, support staff and other people nearby during both normal and abnormal activities. It does not include detailed modelling of explosive effects, toxic exposure, pressure release, noise propagation or electrical circuit behaviour. Because exact data is not available, conservative assumptions have been used to avoid understating the risk.
The system is assumed to be used in a controlled military or test environment by authorised personnel. Training, procedures, maintenance and inspections are not included in the pre-control rating, they are only credited when the post-control risk is assessed. As no system-specific failure or incident data is available, the likelihood ratings are qualitative judgements and confidence in them is low. The assessment would need to be reviewed following any significant change to the system, ammunition, environment, maintenance condition or operating procedure.
Safety-led design has been followed by considering elimination and engineered prevention before relying on procedures or personal protective equipment (PPE). A Hazard and Operability Study (HazOp) was not completed because the generic system description does not contain enough subsystem detail, process information or design data for the study to be meaningful. A HazOp should be carried out when the required information becomes available, and its findings should be used to update the Hazard Identification (HazID) and risk assessment.
[bookmark: _Toc234948145]Risk Assessment Method
The method separates each hazard from its top event, likely causes and possible consequences. Likelihood is based on how often the defined harmful event could occur, not simply on how often the hazard is present. For example, high-pressure gas is produced every time the weapon is fired, but the event being scored is an uncontrolled release or loss of containment.
Each hazard is rated before and after controls. Likelihood is a cautious qualitative judgement based on exposure, credible causes, control independence and uncertainty, rather than a proven failure rate. Where two categories appear reasonable, the higher category is used. A post-control reduction is only accepted where controls can be checked through inspection, testing, maintenance or competence records. The risk class indicates tolerability but does not itself demonstrate As Low as Reasonably Practicable (ALARP). [4] [6] [7] [8]
Severity Categories: 
	Severity
	Description

	Catastrophic
	Multiple fatalities, major system loss, long-term environmental impact or complete facility loss

	Critical
	Single fatality or long-term injury

	Marginal
	Medium-term injury or short-term injury to non-associated personnel

	Negligible
	Short-term injury or minor harm


Table 1 - Severity Categories
[bookmark: _Toc234948146]Likelihood Categories:
	Likelihood
	Frequency 
	Description 

	Frequent
	1.0 x 10-2
	Likely to be continually experienced during the system life

	Probable
	1.0 x 10-3
	Likely to occur often during the system life

	Occasional
	1.0 x 10-4
	Likely to occur several times during the system life

	Remote
	1.0 x 10-5
	Likely to occur at some point during the system life

	Improbable
	1.0 x 10-6
	Unlikely, but may still occur

	Incredible
	1.0 x 10-9
	Extremely unlikely to occur during the system life


Table 2 - Likelihood Categories
[bookmark: _Toc234948147]The likelihood values in Table 2 were taken from the group risk assessment exercise completed in class and have been retained to maintain consistency with the original assessment. They are approximate values used to support the qualitative ranking, rather than calculated annual failure rates or probabilities per firing. If specific incident data becomes available, both the category definitions and the selected likelihood ratings should be reviewed.
Risk Class:
The resulting risk class is assigned from A to D, where A represents the highest level of risk and D represents the lowest level of risk.
[image: ]
Figure 1 - Risk Matrix
	Risk Class
	Description

	A
	Intolerable risk. The activity should not proceed unless there is critical operational necessity

	B
	Tolerated only where further work is ongoing to reduce the risk through controls and mitigations

	C
	Tolerated risk, although the severity may remain significant

	D
	Tolerated risk with low severity or very low likelihood


Table 3 - Risk Class Categories
Engineering controls are preferred where they are practicable because they are generally less dependent on individual behaviour. Procedures and administrative controls still have an important role, but they should support engineering protection rather than replace it. Evidence such as inspection results, maintenance records, functional tests, competence records and closed defect reports should be used to show that the controls work. Residual risk should only be accepted when the controls are in place, checked and maintained.
[bookmark: _Toc234948148]Hazard Identification 
The HazID considers the physical properties and functions of the system, together with credible failures during MTDS. Inherent hazards, such as energetic material, pressure and electrical energy, were considered alongside hazards created during operation, such as noise and exposure to propellant gases. A hazard was taken forward where a credible event could cause injury, fatality, major system damage or escalation into another hazardous event. This separates the normal presence of a hazard from the accident being assessed. For example, high-pressure gas is expected during firing, whereas an uncontrolled release is not. [3] [4]
The six top events were identified. Explosion covers unintended initiation caused by impact, heating, electrostatic discharge, electromagnetic radiation, hostile threats or an incorrect response to a misfire. This could result in blast, fragmentation, fire, multiple casualties and major system damage. [1] [4]
The electrical event is a fault or unintended energisation caused by damaged cabling, water ingress, incorrect maintenance, lightning or electromagnetic interference. Possible outcomes include electric shock, arcing, overheating, an unintended firing signal or loss of a safety function. [9] [10] [11] [12]
The asphyxiant or toxic event is harmful exposure to propellant gases, particularly during repeated firing or in poorly ventilated areas. This could cause breathing difficulties, irritation, toxic effects or asphyxiation. [14] [15]
The high-pressure gas event is a loss of containment caused by breech, seal or obturation failure, incorrect assembly, overheating or a misfire. The outcome could include burns, impact injuries, equipment failure or fatal injury. [4] [16]
The heat event is harmful contact with hot surfaces, casings and gases, or the ignition of nearby material. Repeated firing and insufficient cooling could cause burns, damage equipment or contribute to another hazard.
The noise event is harmful exposure to impulse noise during firing, training or trials. This could cause hearing damage, acoustic trauma, communication difficulties and distraction. [13]
The hazards can also affect one another. A misfire, for example, may leave both energetic material and residual pressure in a hazardous condition. An electrical fault could produce heat, remove an interlock or create an unintended firing signal, while excessive heat could damage insulation, seals or ammunition. High noise levels may also make communication more difficult during an abnormal response. These links show why several layers of control are needed and why the system should not be treated as six completely separate hazards.
Other issues, including manual handling, slips, vehicle movement and local site conditions, would need to be covered by a separate local assessment once the exact task and environment are known. Tables 4 and 5 record the relevant phases, causes, outcomes, controls and residual risk ratings for the hazards considered here.
[bookmark: _Toc234948149]Risk Assessment 
Table 4 takes the hazards identified during the HazID and gives each one a pre-control risk rating. Suitable controls and mitigations are then applied before the remaining post-control risk is reassessed in Table 5. 
[bookmark: _Toc234948150]Pre-Control Risk Assessment
	Hazard
	MTDS Phase
	Hazard Description
	Main Causes / Causal Pathways
	Potential Accident Outcome
	Pre-Control Likelihood
	Pre-Control Severity
	Pre-Control Risk Class

	Explosion
	Storage; transport; preparation; firing; misfire response; disposal
	Unintended initiation of the munition or energetic material.
	Electrostatic discharge; low drop while unpackaged; electromagnetic radiation; insensitive munition threats; fragmentation attack; bullet impact; shaped charge jet; sympathetic reaction; slow/fast heating; hangfire or misfire.
	Blast; fragmentation; fire; multiple casualties; major system damage or complete loss of the weapon system.
	Remote
	Catastrophic
	B

	Electrical
	Storage; preparation; firing; maintenance; misfire response
	Electrical fault or unintended energisation during operation or maintenance.
	Animal damage; lightning; electromagnetic radiation; inclement weather; exposed cabling; degradation through maintenance or age; water ingress.
	Electric shock; unintended firing signal; failure of safety interlocks; unsafe maintenance condition; serious injury or fatality.
	Occasional
	Critical
	B

	Asphyxiant / Toxicity
	Firing; post-firing activity; maintenance
	Harmful personnel exposure to propellant gases during or following firing.
	Toxic propellant gases; poor ventilation; repeated firing; confined firing position; inadequate post-firing clearance.
	Breathing difficulty; irritation; toxic exposure; asphyxiation or serious harm to personnel.
	Probable
	Critical
	A

	High-Pressure Gas
	Preparation; firing; misfire response; maintenance
	Loss of containment or uncontrolled release of high-pressure propellant gas during firing or abnormal response.
	Misfire; breech failure; obturation failure; firing at increased temperatures; damaged or aged munition; poor assembly; seal wear.
	High-pressure gas release; burns; impact injury; breech failure; serious injury or fatality.
	Occasional
	Critical
	B

	Heat
	Firing; post-firing activity; maintenance
	Uncontrolled contact with hot surfaces, casings, gases or particulate, or ignition of nearby material.
	Repeated firing; hot casing; residual heat in the system; electrical fault; hot gases and particulate.
	Burns to personnel; ignition of nearby material; heat damage to equipment; secondary contribution to other hazards.
	Frequent
	Marginal
	A

	Noise
	Firing; training; trials
	Personnel exposure to impulse noise above safe levels during firing, training or trials.
	Firing of the system; projectile explosion; breech mechanism noise.
	Hearing damage; acoustic trauma; communication failure and distraction/startle effect.
	Frequent
	Critical
	A


Table 4 - Pre-Control Risk Assessment
[bookmark: _Toc234948151]Controls, Mitigations and Post-Control Risk Assessment
	Hazard
	Controls and Mitigations
	Post-Control Likelihood
	Post-Control Severity
	Post-Control Risk Class
	Residual Risk Comment

	Explosion [1] [4]
	· Use approved handling and storage procedures.
· Maintain appropriate separation distances and exclusion zones.
· Use authorised ammunition only.
· Conduct pre-use inspection for damage or degradation. 
· Apply electrostatic discharge controls.
· Control sources of electromagnetic radiation.
· Protect munitions from impact, heat and incompatible storage conditions.
· Follow misfire/hangfire procedures.
· Ensure only trained and competent personnel handle the system.
· Use emergency response and evacuation procedures.
· Disposal to be conducted by competent authorised personnel.
	Improbable
	Catastrophic
	C
	The consequence of an explosive event remains catastrophic, but the likelihood is reduced by controlling handling, storage, environmental exposure, ignition sources and misfire response.

	Electrical [9] [10] [11] [12]
	· Protect and route cabling to avoid damage from movement, heat, sharp edges or animals.
· Use insulated cabling and sealed connectors to reduce water ingress.
· Conduct pre-use and post-use electrical inspections.
· Functionally test safe-arm/fire interlocks and complete continuity or insulation checks where specified by the maintenance requirements.
· Apply isolation before maintenance.
· Use earthing/bonding where required.
· Use circuit protection and safe-arm/fire interlocks.
· Control electromagnetic interference through shielding or separation where required.
· Restrict activity during lightning risk or severe weather.
· Maintain defect reporting and planned maintenance records.
· Ensure operators and maintainers are trained and competent.
	Improbable
	Critical
	C
	Critical harm remains credible, but protected routing, environmental protection, circuit protection, isolation, inspection, maintenance and competent operation reduce the likelihood of the hazardous event. The Improbable rating is a conservative qualitative judgement and must be supported by inspection, maintenance and functional-test records.

	Asphyxiant / Toxicity [14] [15]
	· Conduct firing in open or well-ventilated areas where practicable.
· Avoid enclosed or poorly ventilated firing positions unless suitable extraction or monitoring is available.
· Apply post-firing clearance time before personnel approach.
· Use gas monitoring where the environment increases exposure risk.
· Provide suitable personal protective equipment (PPE) where identified by local assessment.
· Limit repeated exposure.
· Brief personnel on signs of toxic exposure.
· Ensure emergency response and first aid arrangements are available.
	Remote
	Critical
	C
	Ventilation, clearance time, exposure control and monitoring reduce the likelihood of harmful exposure. Severity remains Critical because failure of these controls in a confined or poorly ventilated position could still result in fatal or long-term harm.

	High-Pressure Gas 
[4] [16]
	· Inspect breech, seals and obturation-related components before use.
· Ensure correct assembly and maintenance. 
· Use only serviceable and authorised ammunition.
· Control firing when components are overheated or damaged.
· Maintain safe positions and exclusion zones during firing.
· Follow misfire and hangfire drills.
· Ensure worn seals/components are replaced.
· Record maintenance and defects.
· Ensure operators are trained in abnormal firing indications and safe response actions.
	Remote
	Critical
	C
	Inspection, correct assembly, authorised ammunition, component-life control and misfire procedures reduce the likelihood of loss of containment. Severity remains Critical because a breech or obturation failure could still cause fatal or long-term harm.

	Heat
	· Apply cooling periods after repeated firing.
· Use thermal gloves, tools or handling aids for hot components and casings.
· Identify hot surfaces through training and warning procedures.
· Keep flammable material away from hot areas.
· Inspect for overheating or heat-related damage.
· Avoid unnecessary contact with the system after firing. 
· Allow sufficient cool-down before maintenance.
· Monitor for electrical faults or other causes of abnormal heating.
	Occasional
	Marginal
	C
	Heat is an expected result of firing, so the hazard cannot be removed. Cooling periods, handling aids, warnings and controlled access reduce the likelihood of harmful contact or ignition to Occasional. The rating should be reviewed where firing rates, ambient temperature or maintenance demands prevent adequate cooling.

	Noise
[13]
	· Establish and enforce exclusion zones.
· Use suitable hearing protection, including double hearing protection where required.
· Display warnings and brief personnel before firing.
· Limit exposure duration.
· Conduct firing in controlled areas.
· Use communication procedures suitable for high-noise environments.
· Consider noise assessments for repeated activity.
· Inform relevant personnel or local stakeholders where required. 
· Ensure hearing protection is available, serviceable and correctly worn.
	Remote
	Critical
	C
	Exclusion zones, suitable hearing protection, exposure limits and controlled firing procedures reduce the likelihood of harmful exposure. Severity remains Critical because failure or incorrect application of these controls could still result in permanent hearing damage.


Table 5 - Post-Control Risk Assessment
Acceptance of the residual risk depends on each control being assigned to a competent owner and checked before operation. The operating authority should confirm that inspections, maintenance, interlock tests, competence records and environmental restrictions are current. Any unresolved defect that could affect safety should stop the activity until it has been corrected or suitable restrictions have been put in place.
[bookmark: _Toc234948152]Summary 
The assessment considered six main hazards across storage, transport, preparation, firing, post-firing activity, maintenance, abnormal response and disposal. These were explosion, electrical failure, exposure to toxic or asphyxiant gases, loss of containment of high-pressure gas, heat and noise. The assessment is intentionally high level because detailed design, reliability and incident data were not available, but it still identifies credible accident routes and the main controls needed to manage them.
Before controls were applied, toxic-gas exposure, heat and noise were rated as the highest risks. Explosion, electrical failure and high-pressure gas were rated as Class B because they were considered less likely, although their consequences could still be severe or catastrophic. Controls were selected by looking at the main causes of each event and giving priority to engineering measures before procedures or PPE. Engineering controls included electrical protection and interlocks, sealed electrical connections, breech and sealing arrangements, and ventilation or extraction systems. These were supported by inspection, exclusion zones, cooling periods, maintenance, training and controlled misfire procedures.
After the controls were applied, all six hazards were reduced to Class C. In most cases, the main reduction was in likelihood rather than severity, as the potential consequences of a serious failure could not be fully removed. The residual ratings therefore depend on the controls being correctly implemented, assigned to competent owners and supported by inspection, testing, maintenance and training records. A Class C rating shows that the risk may be tolerable, but it does not by itself prove ALARP. Further controls must still be considered, and any decision not to apply them must be properly justified.
[bookmark: _Toc234948153]
ALARP Justification
[bookmark: _Toc234948154]Electrical 
The electrical hazard was chosen for the detailed ALARP argument because the gun system relies on electrical equipment for firing, control, indication, power and some safety functions. A fault could injure someone directly through electric shock, burns or arcing. It could also cause an unintended firing command, loss of indication or failure of an interlock, and may contribute to heat or explosive hazards.
With the controls from the risk assessment in place, the rating is reduced from Occasional / Critical / B to Improbable / Critical / C. The severity remains Critical because a serious fault could still cause a fatality or long-term injury. The improvement therefore comes mainly from making the fault and harmful outcome less likely. [4] [7] [8]
[bookmark: _Toc234948155]Hazard Description
The top event assessed is an electrical fault or unintended energisation during operation or maintenance. Possible causes include damaged or ageing cables, loose or contaminated connectors, water ingress, incorrect maintenance, lightning and electromagnetic interference. Depending on where the fault occurs, it could lead to electric shock, arcing, overheating, an unintended firing signal, loss of indication or failure of a safety interlock.
Some faults may remain hidden until the system is energised or placed under load. Water ingress can reduce insulation resistance, while vibration and temperature changes can degrade connector contacts and increase resistance. Electromagnetic interference could affect firing or control circuits if separation, shielding or bonding is inadequate. Controls must therefore prevent faults, detect deterioration and protect personnel if prevention fails. [12] [17] 
[bookmark: _Toc234948156]Controls and Mitigations 
Elimination was considered first. In practice, removing all electrical equipment would not be a realistic option because the system needs electrical functions for operation, control and safety. The next priority is therefore to use engineering controls that reduce the chance of a fault without relying on someone remembering to take action every time.
The main engineering measures are protected cable routing, suitable insulation, sealed connectors, earthing and bonding, circuit protection, electromagnetic separation or shielding, and safe-arm/fire interlocks. They are supported by pre-use inspections, isolation before maintenance, planned maintenance, defect reporting and restrictions during lightning or severe weather. Competence requirements and maintenance records help to keep these controls effective. [9] [10] [11] [12]
The controls need to work together. Sealed connectors help to prevent water ingress, inspection can identify damage or corrosion, circuit protection limit’s fault energy, and isolation protects maintainers. Interlock tests, insulation checks, inspection records, maintenance history and defect reports should be used to show that the controls work in practice and are not only written requirements.
Extra attention is needed for circuits where failure could initiate firing or defeat a safety function. These should be clearly identified and given suitable independence, fail-safe behaviour and proof testing. The same level of integrity is not needed for every minor circuit. 
Human error also matters because damage may be missed and isolation may be applied incorrectly. Clear labelling, marked connectors, accessible test points and a positive isolation check help to reduce maintenance mistakes. This is not only theoretical. A HSE case study show that inadequate isolation has resulted in severe electric shock during maintenance. [18]
[bookmark: _Toc234948157]Reasonably Practicable Assessment
For the risk to be ALARP, the rating alone is not enough. Further controls must be considered, and a measure should only be rejected where the time, trouble and cost are grossly disproportionate to the safety benefit. Because a fault could cause fatal injury or unintended firing, the judgement should favour safety. [4] [7] [8]
A numerical cost-benefit analysis was not used because reliable fault rates, exposure data and implementation costs are unavailable. Using assumed figures would create false precision, so the options were compared qualitatively against the accident pathway, expected risk reduction, recognised good practice, through-life burden and any new failure modes. [7] [8]
Protected routing, sealed connectors, circuit protection, isolation, inspection and defect reporting address credible causes at a relatively low burden and are established electrical safety practice. Not including them would therefore be difficult to justify. Separation, shielding, interlocks and proof testing require more design and assurance work, but remain reasonably practicable for safety-significant circuits because their failure could initiate firing or remove a safety barrier.
After these controls, the risk is Improbable / Critical / C. This places it in the tolerable region of the matrix, but the ALARP conclusion rests on the control assessment and supporting evidence, not the risk class alone.
[bookmark: _Toc234948158]Discounted Controls and Gross Disproportion
Three additional measures were considered but were not judged reasonably practicable for application across the system.
The first option was duplication of every electrical circuit and interlock. Redundancy can provide a significant benefit where a single failure could initiate firing or remove a safety barrier. However, duplicating circuits with no direct safety function would add wiring, connectors, weight, testing and maintenance. It could also introduce common-cause failures or create faults during maintenance. Redundancy should therefore be reserved for safety-significant functions rather than applied to all electrical circuits. [4] [12]
The second option was continuous condition monitoring of every cable and connector. Online monitoring could identify hidden insulation breakdown, moisture ingress or intermittent connections earlier than periodic inspection. However, this would require additional sensors, wiring, software, calibration and configuration control. Sensor failure and false warnings could also lead to unnecessary maintenance or reduced confidence in genuine warnings. In the absence of evidence showing repeated hidden faults across the system, full monitoring is not currently justified. A limited trial on safety-significant or environmentally exposed circuits would be more proportionate. [19]
The third option was to harden every electrical component beyond the authorised environmental and electromagnetic limits. This would require substantial redesign. The more proportionate approach is to define the operating limits, provide suitable protection within them and restrict operation when lightning, water exposure, temperature or electromagnetic conditions exceed those limits.
The judgement is not that these controls have no safety value. The decision is that applying them across every circuit would be grossly disproportionate to the additional reduction in risk. Targeted use may still be required where the circuit is safety-significant, the environment is particularly severe or operating evidence shows that the existing controls are insufficient.
[bookmark: _Toc234948159]Legislation and Good Practice
The Health and Safety at Work etc. Act 1974 requires risks to employees and others to be controlled so far as is reasonably practicable. The Management of Health and Safety at Work Regulations 1999 require a suitable and sufficient assessment, while the Electricity at Work Regulations 1989 require electrical systems to be constructed, maintained and used so as to prevent danger. HSE guidance also supports isolation, competent people, suitable maintenance and proper precautions for electrical work. [9] [10] [11] [20] [21] 
DSA 03.OME requires OME risk to be managed across the MTDS and supported by a clear safety argument and suitable evidence. This supports the use of engineering controls, controlled maintenance, competent personnel and regular review throughout the system lifecycle. [3] [4] [5]
[bookmark: _Toc234948160]Maintaining ALARP in Future
ALARP is not a one-off decision. It should be reviewed periodically. Incidents, near misses, repeated defects or evidence that a control is ineffective should also trigger a review. Inspection findings, maintenance history and user feedback should be considered together so that patterns are not missed. [4] [5]
A formal review should take place if faults repeat, a safety-significant test fails, operating limits change or a new control becomes reasonably practicable. Possible technologies that could become practicable include online insulation monitoring, moisture or temperature sensing within electrical enclosures, improved connector-health monitoring and built-in diagnostic testing. Research has shown that online insulation monitoring can track deterioration before failure, although its suitability for the gun system would still need to be demonstrated. [19]
New technology should not be adopted only because it is available. Before wider use, it should be shown to provide reliable warning, avoid unacceptable false alarms and not create unsafe dependence on software or sensors. A test trial on the highest-risk circuits would allow the safety benefit and maintenance burden to be measured. Wider installation should then be reconsidered if repeated faults occur, inspections fail to detect deterioration or the technology becomes more reliable and affordable.
[bookmark: _Toc234948161]Conclusion 
The electrical hazard cannot be eliminated completely because electrical equipment supports the operation, control and safety of the gun system. The selected controls reduce the likelihood of electric shock, unintended energisation, loss of an interlock and unintended firing by preventing faults, detecting deterioration and limiting the consequence of a failure.
With the controls and mitigations in place, the risk is reduced from Occasional / Critical / B to Improbable / Critical / C. This does not automatically mean the hazard is ALARP. The conclusion is that relevant good practice has been applied, further controls have been considered and universal implementation of the discounted controls would currently be grossly disproportionate to their additional safety benefit.
The risk is therefore considered tolerable and ALARP provided that the identified controls are assigned to responsible owners, tested, maintained and supported by data. However, this must be reviewed following an incident, repeated defect, failed safety-significant test, change in use or evidence that a previously discounted control has become reasonably practicable.
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