Safe job analysis – Battery tester (Impedance) with furnace and gas mixer ØU16/battery lab

Name of department: Department of Chemistry (Kjemisk Institutt)

Working tasks regarding this Safe job analysis: Using the battery bester (Impedance) with high temperature and controlled atmosphere (gas mixer, under construction).

Date:11/03-2015, Yang Hu, e-mail: yang.hu@smn.uio.no, mobile: +47 93950118

Only trained personnel are allowed to use the test systems! Contact Yang Hu for training.

	Task
	What can go wrong
	What can minimize the risk

	Electrical measurement using the impedance instrument.
	Low risks regarding the measurement. Abrupt powder outage may cause damage to the instrument. 
	Be aware of any issues of power or electricity. Verify the functionality using the standard devices for calibration. 

	Testing at elevated temperature with the Probostat sample holder inside the furnace. 
	High temperature in the furnace will also heat the parts of sample holder outside the furnace including the base, which can burn the fingers while changing the connections on the base part. 
	Always applying cooling water for the base when doing measurement at a high temperature. Using thermal insulating gloves for the quartz outer tube when the cell is just taken out of the furnace. 

	Measurement under controlled atmospheres using the gas mixer. 
	Too high pressure inside the sample holder may crack or burst the outer quartz tube.
	Monitoring the flow rate in the follow meters and the bubblers. In case of high pressure, wearing safety glasses during the measurement. 

	Mounting, repairing or adjusting the gas mixer. 
	The copper tube might be broken during operation leading to gas leakage. The glass bubbler might be cracked and the contained oil could leak. 
	Close both the main gas inlets and the gas bottles before any operation on the gas mixers. Wearing gloves and safety glasses during operation. Using cleaning paper to wipe off the oil in case of leakage from the bubblers. 



Classes of chemicals used in this Safe job analysis:

Only inert gas and oxygen are involved in this testing system. A special exhaust gas line is under construction to let off the used gases without influencing the ambient atmosphere. 
Safe operation procedures – Battery tester (Impedance) with furnace and gas mixer ØU16/battery lab
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· To conduct the measurement, please refer carefully to the manu of NOVOCONTROL and the risk-assessment-probostat (NorECs). 
· Safety glasses and gloves are necessary for operations under non-ambient conditions. 
· To avoid injuring from the heat when operating at high temperature, always use the cooling water for the cell base and thermal insulating gloves for the outer tube. Put a note of high temperature to warm any other users in the lab. 
· When introducing controlled atmosphere by using the gas mixer, verify the flowmeters and the bubblers in order to prevent too high pressure inside the sample holder. 
· When mounting, repairing or adjusting the gas mixers, make sure the main gas inlets and the gas bottles are closed. Be careful with the cupper tubes and the glass bubblers, which might be broken. Clean the oil in case of leakage from broken bubbler. 
· After working with high temperature and controlled atmosphere, shut off the power of the furnace and make sure the gas mixer is closed. 
· [bookmark: _GoBack]If in doubt about anything, contact the person responsible for the test system or the one for the battery lab. 

