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Risk Assessments for Equipment – Guidance
Risk assessments must be completed for each major piece of equipment. Based on the completed assessment, any additional training courses required to use the equipment, beyond those already defined for accessing the space, as well as requirements for competency signoff should be noted herein. Please consult the training matrix spreadsheet for courses. The main outcome of an equipment risk assessment should be a standard operating procedure that must be used for normal operation of the equipment. At a minimum, the equipment risk assessment must include the emergency switch off procedures and include any specific PPE required.
Where appropriate, consider if there is a need for “expert users”, such as those who could maintain or use the equipment beyond the stated standard operating regime. If so it should be clearly stated who these users are and what additional operational rules/training are needed. 
A physical hard copy of the standard operating procedures and any approved user list should be kept with the equipment so that it is accessible to all users with the electronic copy stored on Quemis under the room in which it is located.


Risk Assessment Form 
	Title of Assessment
	Risk Assessment for High-Pressure Image Furnace Upgrade
	Date of assessment
	19/04/2023

	
	
	
	

	Department
	Physics
	This risk assessment must be reviewed whenever a significant change or an accident occurs

	
	
	

	Descriptions of Activities
	Crystal growth at high pressuring using a modified commercial image furnace.

	
	
	
	

	Name of those working to this assessment
	Tom Orton
Daniel Mayoh
Geetha Balakrishnan
	Others who may be affected by this assessment
	Anyone working in the lab (P124) at the time of use.

	Assessment carried out by
	Tom Orton
	

	
	
	

	Additional information
	The space risk assessment and image furnace risk assessment/SOP for P124 must also be read in conjunction with this document. 






Standard Operating Procedures
Will be written once equipment is out of development phase and put into use by trained personnel.
Emergency Switch Off Procedure
Leave room, if safe to do so, switch the main circuit breaker off. There is no need to interfere with the equipment any further. 
Additional Training Requirements
Users must be trained to use this equipment in addition to the training is required to enter and work in P124.



	Hazards and how they may cause harm
	Who may be at Risk?
	Existing Control Measures
	Current 
Risk Level
(VL,L,M,H,VH)
	Where current risk is M, H or VH, what additional Control Measures are required?
	Action required by whom & by when?
	Final
Risk Level

	Exploding quartz tube - can cause cuts, burns and temporary loss of hearing.
	Everyone in room.
	All tubes are rated at least 1.5 times their working pressure. All tubes are tested in-situ to their working pressure while surrounded by a blast-shield before they are used. Each tube has a number which can be looked up in the manual to see what the maximum working pressure of the tube is. During normal operation the whole setup is double encapsulated in protective screening to stop broken pieces of glass escaping. The furnace encapsulation/protective screening is all interlocked.
	Low
	None.
	Users must check the setup for defects before starting. The users should also check that there is no visible damage to the equipment before starting.
	Low

	Gas Regulator failure might cause sudden release of gas into the surrounding environment – can cause cuts, aneurisms and temporary loss of hearing.
	User/people nearby.
	Gas Regulators are thoroughly checked for compliance, in-line with local ruling. High pressure connection to cylinders is only to be made by competent technical staff.
	Very Low
	None.
	Technical staff must check all regulator connections and correctly leak-test them before the equipment is handed to the user(s).
	Very low

	High pressure hose fails – can cause whipping/flailing of hose which may cause injury.
	People very close by (<1 m).
	Hoses are all braided and rated to 3 times their working pressure (15 times their burst pressure). Hoses are installed and used as per the manufacturer’s instructions.
	Very low
	None.
	Periodic inspection by competent persons
	Very Low

	Fire from hot pieces of exploding tube – if the tube fails when the furnace is in operation it can send very hot pieces of glass hurtling across the room ready to burn, singe and cut those who accidentally are in its path.
	Everyone in room.
	Furnace is manufactured with blast screening in place to stop anything from being ejected during use. It is still possible for hot pieces of glass to fall to the floor underneath the furnace.
	Low
	None.
	Tubes should be tested using blast screen before they are used for a crystal growth.
	Low.

	High Pressure (HP) gas entering lower pressure part of system (including regulator failure). – This would result in a large bang or whoosh that could startle and cause distress to some people.
	Users/operators of the furnace.
	All parts of the gas management system are protected by over-pressure (safety) valves. All of the valves exhaust though high-pressure tubing to outside the building, so no release of gas into the room can happen in this condition.
	Very low
	None
	Safety valves should be periodically tested/inspected.
	Very low

	Incorrect assembly causing escape of HP gas. – Escape of hot gas at high velocity inside furnace can cause rapid seal failure which could also result in fire or burns.
	Users/other people in room.
	Instruction manual and user training is mandatory for all people wanting to use this equipment. The setup must be leak-checked when cold to ensure that there are no leaks.
	Very Low
	None.
	Users must check for leak-tightness every time before starting.
	Very low.

	Explosion in furnace. – This would cause a loud band and send bits of broken glass across the room. The glass might also be very hot. This can cause burns and cuts.
	Users/other people in room.
	All furnace functions are tested before beginning. All gas handling parts are checked for leak-tightness before beginning. The furnace is double screened and interlocked.
	Low
	None.
	Users must setup the furnace as per the instruction manual and check for leak-tightness before starting.
	Very low

	Leak of gas into room – gas from the lab supply or cylinder can leak into the room. This may cause oxygen depletion.
	Anyone in the room.
	[bookmark: _GoBack]Lab is very large in volume in relation to the amount of gas that can be leaked into the room. In a catastrophic failure scenario the O2 level in the room will not drop below ##see O2 depletion calculation from previous assessment##
	Low
	None.
	Gas equipment is inspected periodically.
	Low


Work should not be carried out until the assessment is completed to a suitable & sufficient level and all required control measures are in place.
	Overall Final Risk Rating 
(Highest level in final column above)
	Low

	Additional Comments from Risk Assessor
(e.g. funding or practical implications)
	

	Any further actions required to allow work to commence
	

	
	

	Approved By
	
	Position
	

	Date
	
	
	


Please print a copy, sign it and keep for your records 
	
	Severity
	
	
	Risk Level

	Likelihood
	Superficial
	Minor
	Serious
	Major
	Extreme
	
	Very low
	Acceptable risk - no action required

	Unlikely
	Very low
	Very low
	Low
	Low
	Moderate
	
	Low
	Tolerable risk - further control measures not required, but status must be monitored

	Possible
	Very low
	Low
	Low
	Moderate
	High
	
	Moderate
	Further control measures required to reduce risk as far as is reasonably practical

	Likely
	Low
	Low
	Moderate
	High
	Very high
	
	High
	Urgent action required to allow activity to continue

	Very likely
	Low
	Moderate
	High
	Very high
	Very high
	
	Very high
	Risk intolerable - activity must cease until the risk has been reduced

	Extremely likely
	Moderate
	High
	Very high
	Very high
	Very high
	
	
	


See ‘Matrix for risk evaluation’ for further guidance.
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