

FOI #017
Storage and Replenishment of Medical Oxygen

Background

Skyline Aviation, as a provider of aeromedical aviation services, has the need to store and provide pressurized bottled oxygen at both its premises and in its fixed and rotary wing aircraft. 

If mishandled, pressurized oxygen has the potential to cause serious damage to persons and property and hence this procedure must be adhered to in order to ensure this risk is mitigated.

Training
All staff are provided training in the storage, handling and replenishment of aircraft medical oxygen upon induction to the company. This training is to be provided by SAL’s Maintenance Provider and covers all aspects of oxygen storage, use of equipment including trolleys, fitment of regulators to oxygen bottles and the connecting/ disconnecting of refilling equipment to the aircraft Lifeport systems or similar equipment. Safety precautions and the consequences of improper handling will also be discussed.

All Kingair pilots will conduct a minimum of three refills of the Lifeport system under the direct supervision of a line pilot.
BOC also provide regular training on the use of oxygen and staff will be required to attend these courses from time to time. It is expected that all pilots will have attended at least one of these courses during their employment with Skyline Aviation.
Hawkes Bay Airport, Napier Facility
Oxygen is stored at the Skyline Aviation’s main hangar facility in a dedicated room at the eastern end of the hangar. The large ‘G’ cylinders used for refilling PLK and SKL are situated along the eastern wall of the hangar and are secured in specially designed brackets. Chains are used to secure the cylinders in this bracket and a second strop is used to secure the base of the oxygen cylinders to the wall. It is extremely important that all cylinders are secured as damage to a cylinder such as incurred in a topple over, could cause severe damage or injury to property and persons.
Smaller oxygen cylinders such as used in MFT, ZZA and LWN are stored along the opposite wall and must be secured in a similar manner. Decanting of oxygen for these three aircraft is not required as the oxygen cylinders are fitted directly to the stretcher systems/Lifeport. Care is still required when fitting the regulator to the cylinder.
The oxygen cylinders in all the aircraft are to be turned on before a flight and off again at the end of each flight to avoid leakage. A minimum oxygen level of 1000psi is recommended for most flights however more may be required if a patient is intubated. A level of 800psi or less requires refilling before flight.
All aircraft oxygen bottles are to be checked and either replaced or topped up on Monday and Friday mornings by either a duty pilot or other specifically trained personnel. A safety person must always be in attendance when oxygen decanting is taking place. This safety person can be any Skyline Aviation staff member and they shall be notified that this procedure is about to be carried out. They need not be present in the hangar but must check to see that everything is ok at least once every five minutes. 
The following procedure is to be used when decanting oxygen from the large ‘G’ cylinders into PLK and SKL:

1. Notify safety person that decanting is about to take place.
2. Clear the area of any relevant hazards and people to a radius of 50ft and place a fire extinguisher inside the cleared area. Particular attention must be taken to ensure there are no flammable materials or gasses within this 50ft cleared area. This includes oil, grease and other lubricants on the aircraft, oxygen equipment or personnel.

3. Ensure hands are clean at all times. Protective gloves should be worn.
4. Check over the equipment to ensure it is in a safe operational state. Ensure the two bottles on the trolley have sufficient pressure available ie approx 500psi more than aircraft bottle. Purge hoses of any contaminants before decanting. Do not use the equipment if fittings or filler valve are corroded, contaminated or damaged.
5. If new Oxygen bottles are required for the trolley, care must be taken when placing full bottles onto the trolley and securing. The safety cap needs to be removed and the FULL tab on the label removed to show that that bottle is now IN USE. Empty bottles go back into the rack and the IN USE tab removed to show the EMPTY tab.
6. Push trolley to the aircraft door
7. Don protective glasses and earmuffs.
8. Connect hose to Lifeport cylinder and tighten appropriately with the supplied clean Cresent. Ensure the valves downstream from the regulator are closed. Set regulator to the fully wound out position before opening the supply bottle valves. Slowly wind regulator valve to the required pressure setting and open the valve downstream from the regulator. NB Take care not to set too higher flow rate as there is a risk of overheating the equipment.
9. Most oxygen bottles have a black shut-off valve fitted, however if using an older type bottle, ensure that  the O2 spanner in the equipment tray is on the valve and ready in case of an emergency shutdown.
10. Don’t be in a hurry.
11. When complete, tighten cap on Lifeport cylinder. Put all equipment and trolley away. Ensure all bottles are secured to wall in oxygen room.

12. Cleaning of equipment surfaces is to be done with 9 parts water, 1 part isopropyl alcohol (IPA). Do not use solvents to clean any equipment.
Hastings Hospital – Helicopter Facility
Oxygen is stored in A and C sized bottles - in purpose built racks located in the Medical Store in the Rescue Helicopter Hanger. Full bottles are identified by their safety seal, which is only to be removed when the bottle is to be installed. 
All aircraft oxygen bottles are to be checked and either replaced or topped up as part of the Monday checks or at any other time the stocks are low, by either the duty pilot or other specifically trained crew. No oil or grease or anything that comes in to contact with oil or grease is to be stored in the medical store with the Oxygen containers.

Oxygen bottles removed for installation will have their safety seals removed and label changed from “Full” to “In Use”.  

Empty bottles are to be replaced by full bottles from the DHB bulk store at the rear of the hangar on the hospital premise. The key to the bulk store is located in the Pilot office on the key rack. Ensure the purchasing paper work is filled out correctly, one copy to the Orderlies office in the hospital and a further copy is to be held by the trust in the administration office.
The following procedure is to be used when replacing large oxygen bottles into IBK.

1. Notify all people in the hangar that oxygen replacement is about to take place.
2. Clear the area of any relevant hazards and people to a radius of 50ft and place a fire extinguisher inside the cleared area. Particular attention must be taken to ensure there are no flammable materials or gasses within this 50ft cleared area. This includes oil, grease and other lubricants on the aircraft, oxygen equipment or personnel.

3. Ensure hands are clean at all times. Protective gloves should be worn.

4. Undo two snap-lock fasteners on the oxygen access panel below the two clamshell doors. Unlock the catch and gently lower the oxygen system onto the trolley so the bottle can be accessed. 

5. Turn the oxygen off on the bottle that is to be replaced. Most oxygen bottles have a black shut-off valve fitted, however if using an older type bottle use the O2 spanner that is attached to the chassis of the oxygen bracket on the aircraft. 
6. Remove the regulator from the bottle.

7. Undo the two Velcro straps holding the bottle into the cradle and remove the bottle.
8. Check over the equipment to ensure it is in a safe operational state. Remove the safety seal and the ‘Full’ label on the new bottle from the Medical store.

9. Insert the new bottle into the cradle with the regulator end being to the right side of the aircraft. Attach the regulator to the bottle, rotating the bottle as required, ensuring no air lines are crimped or creased.

10. Turn on the Oxygen using either the shut-off valve or the spanner. Ensure there is no leaks.  
11. Fasten the two Velcro straps onto the tube labeled ‘straps’. NB there are two similar sized C bottles – only one will fit correctly into the cradle. If it does not fit correctly remove the bottle and replace with a new one from the Medical store.
12. Close and secure the oxygen cradle back into the aircraft and lock the access panel.

13. Turn power onto the aircraft and ensure the oxygen is indicating ‘Full’ on the panel located in the cabin.
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