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<Credits>
Translated by:

Your name(s) and institution(s) here
</Credits>
<Date>
(put the date here)
</Date>
<FDA_1993_Preuse_Check>
FDA Anesthesia Apparatus Checkout Recommendations, 1993
<EmergencyVentilationEquipment>
Emergency Ventilation Equipment
</EmergencyVentilationEquipment>
<HighPressureSystem>
High Pressure System
</HighPressureSystem>
<LowPressureSystem>
Low Pressure System
</LowPressureSystem>
<ScavengingSystem>
Scavenging System
</ScavengingSystem>
<BreathingSystem>
Breathing System
</BreathingSystem>
<ManualandAutomaticVentilationSystems>
Manual and Automatic Ventilation Systems
</ManualandAutomaticVentilationSystems>
<Monitors>
Monitors
</Monitors>
<FinalPosition>
Final Position
</FinalPosition>
<Step1>
1. Verify Backup Ventilation Equipment is Available and Functioning.
<Instructions></Instructions>
<Rationale>
If the anesthesia machine fails, back-up ventilation equipment like a self-inflating manual resuscitator (SIMR) allows you to continue positive pressure ventilation.  You should also check that the SIMR is functioning because a SIMR that is available but malfunctioning is of limited use in an emergency.
</Rationale>
</Step1>
<Step2>
2. Check O2 Cylinder Supply
<a>
<Instructions>
a. Open O2 cylinder and verify at least half full (about 1000 psi).
</Instructions>
<Rationale>
If the central (pipeline) O2 supply fails, the O2 cylinder is the back-up O2 supply.  You need to open the cylinder to read the cylinder pressure and infer the volume since O2 volume is directly proportional to O2 cylinder pressure.   This is a necessary but not sufficient condition to obtain an accurate cylinder pressure reading - please view the VAM simulation to learn the procedure to read cylinder pressure correctly.
</Rationale>
</a>
<b>
<Instructions>
b. Close cylinder.
</Instructions>
<Rationale>
If you leave the O2 cylinder open and the central O2 supply fails, the anesthesia machine will be supplied with O2 from the O2 cylinder without a warning being raised about the loss of central O2 supply.  When the O2 cylinder eventually runs out, a loss of O2 supply pressure alarm will occur but there will be no back-up O2 supply.
If you close the O2 cylinder as instructed, an alarm will notify you that the central supply has failed.  You then open the O2 cylinder and complete the case (if there is enough O2 in the reserve cylinder).
</Rationale>
</b>
</Step2>
<Step3>
3. Check Central Pipeline Supplies
<a>
<Instructions>
a. Check that hoses are connected and pipeline gauges read about 50psi.
</Instructions>
<Rationale>
The nominal supply pressure for central gas supplies is 50 psi (pounds per square inch).  If gas supply pressure deviates from 50 psi by more than 10 psi, the anesthesia machine and ventilator may malfunction.
</Rationale>
</a>
</Step3>
<Step4>
4. Check Initial Status of Low Pressure System
<a>
<Instructions>
a. Close flow control valves and turn vaporizers off.
</Instructions>
<Rationale>
In this step, you are configuring the machine for ensuing steps.
</Rationale>
</a>
<b>
<Instructions>
b. Check fill level and tighten vaporizers' filler caps.
</Instructions>
<Rationale>
If the liquid anesthetic meniscus is below the lower mark, you may run out of liquid anesthetic and the patient may awaken during the case.  If the vaporizer filler cap is loose, volatile anesthetics will leak out as a vapor and in some cases as a liquid spill.
</Rationale>
</b>
</Step4>
<Step5>
5. Perform Leak Check of Machine Low Pressure System
<a>
<Instructions>
a. Verify that the machine master switch and flow control valves are OFF.
</Instructions>
<Rationale>
In this step, you are setting the machine in the proper configuration for ensuing steps.  If you leave the master switch on and the machine has a minimum flow of 200 ml/min O2, step 5d will give a false positive indication of a low pressure system leak.
</Rationale>
</a>
<b>
<Instructions>
b. Attach Suction Bulb to common (fresh) gas outlet.
</Instructions>
<Rationale>
In this step, you are setting the machine in the proper configuration for ensuing steps.  The instructions do not state it but you obviously need to disconnect the fresh gas flow hose from the common gas outlet first before you will be able to connect the suction bulb.
</Rationale>
</b>
<c>
<Instructions>
c. Squeeze bulb repeatedly until fully collapsed.
</Instructions>
<Rationale>
When you squeeze the bulb repeatedly, you are evacuating the suction bulb and other plumbing to which it is connected and creating a vacuum that causes the bulb to collapse and remain collapsed.
</Rationale>
</c>
<d>
<Instructions>
d. Verify bulb stays fully collapsed for at least 10 seconds.
</Instructions>
<Rationale>
If there is a crack in the flowmeter tubes, atmospheric air will leak in through the crack and break the vacuum causing the suction bulb to re-inflate within 10 seconds.
</Rationale>
</d>
<e>
<Instructions>
e. Open one vaporizer at a time and repeat ‘c’ and ‘d’ as above.
</Instructions>
<Rationale>
With this step, you are checking one vaporizer at a time for leaks.  You need to open the vaporizer to a non-zero setting on its concentration dial for the vaporizer to be in pneumatic connection with the suction bulb.  The rationale for spending the time to check all vaporizers, one at a time, when generally, only one vaporizer is used in a case is unclear to this author.
</Rationale>
</e>
<f>
<Instructions>
f. Remove suction bulb, and reconnect fresh gas hose.
</Instructions>
<Rationale>
In this step, you are setting the machine back to its usual configuration for ensuing steps.
</Rationale>
</f>
</Step5>
<Step6>
6. Turn on Machine Master Switch and all other necessary electrical equipment (not shown.)
<Rationale>
In this step, you are configuring the machine for ensuing steps.  If you leave the master switch off, the flowmeters will not work.
</Rationale>
</Step6>
<Step7>
7. Test Flowmeters
<a>
<Instructions>
a. Adjust flow of all gases through their full range, checking for smooth operation of floats and undamaged flowtubes.
</Instructions>
<Rationale>
You are checking for floats that get stuck in the flowmeter tube and provide erroneous flow readings.
</Rationale>
</a>
<b>
<Instructions>
b. Attempt to create a hypoxic O2/N2O mixture and verify correct changes in flow and/or alarm.
</Instructions>
<Rationale>
You are checking that the hypoxic guard mechanism prevents setting an FiO2 lower than 25% in machines that also deliver N2O.
</Rationale>
</b>
</Step7>
<Step8>
8. Adjust and Check Scavenging System
<a>
<Instructions>
a. Ensure proper connections between the scavenging system and both APL (pop-off) valve and ventilator relief valve.
</Instructions>
<Rationale>
A scavenging hose that is not properly connected to the scavenging system will release N2O and volatile anesthetics into ambient air.  A scavenging hose exhausting gas to ambient air will generally not affect the operation of other sub-systems in the anesthesia machine but can be detected by visual inspection.
</Rationale>
</a>
<b>
<Instructions>
b. Adjust waste gas vacuum (if possible).
</Instructions>
<Rationale>
Too little suction from the waste gas vacuum will result in N2O and volatile anesthetics spilling into ambient air without any warning or alarm.  Too much suction is wasteful and entrains air conditioned ambient air out of the OR.
</Rationale>
</b>
<c>
<Instructions>
c. Fully open APL valve and occlude Y-piece.
</Instructions>
<Rationale>
A fully open APL valve with the selector knob set to 'Bag' mode is the worst case configuration for excessive vacuum to enter the breathing circuit and collapse the patient's lungs.  If the Y-piece is not occluded, ambient air can enter through the Y-piece (rendering test 8d meaningless) and excess O2 can flow out of the Y-piece (rendering test 8e meaningless).
</Rationale>
</c>
<d>
<Instructions>
d. With minimum O2 flow, allow scavenger reservoir bag to collapse completely and verify that absorber pressure gauge reads about zero.
</Instructions>
<Rationale>
If the 'negative' pressure relief valve in the scavenging system is defective and allows excessive vacuum in the scavenging system to enter the breathing circuit, the absorber pressure gauge will indicate this fault by displaying a sub-ambient pressure (pressure less than 0 cm H2O).
</Rationale>
</d>
<e>
<Instructions>
e. With the O2 flush activated, allow the scavenger reservoir bag to distend fully, and then verify that absorber pressure gauge reads less than 10 cm H2O.
</Instructions>
<Rationale>
If the positive pressure relief valve in the scavenging system is defective and allows excessive pressure in the scavenging system to enter the breathing circuit, the absorber pressure gauge will indicate this fault by displaying a pressure greater than 10 cm H2O.   This is a step that is often incorrectly performed.
</Rationale>
</e>
</Step8>
<Step9>
9. Calibrate O2 Monitor
<a>
<Instructions>
a. Ensure monitor reads 21% in room air.
</Instructions>
<Rationale>
Accuracy of the O2 monitor at 21% O2 is more important than at 100% O2 because an error of 10% O2 is more serious at 21% O2 than at 100% O2.  That is, the O2 monitor displaying 21% O2 when the actual O2 is 11% has more dire consequences than a monitor displaying 100% O2 when the actual O2 is 90%.  Therefore, we calibrate with room air, a calibration gas of constant composition (21% O2) that is always available and free.
</Rationale>
</a>
<b>
<Instructions>
b. Verify low O2 alarm is enabled and functioning.
</Instructions>
<Rationale>
A hypoxic gas mixture can cause brain damage and death.  A low O2 alarm will warn of such an occurrence when the O2 concentration falls below the low O2 alarm threshold.
</Rationale>
</b>
<c>
<Instructions>
c. Reinstall sensor in circuit and flush breathing system with O2.
</Instructions>
<Rationale>
You are attempting to expose the sensor to 100% O2 by pressing and holding the O2 flush.
</Rationale>
</c>
<d>
<Instructions>
d. Verify that monitor now reads greater than 90%.
</Instructions>
<Rationale>
During an O2 flush, the wash-in of O2 in the breathing circuit is initially very fast with the measured O2% rising quickly.  It takes much longer for the O2% to rise from 90% to 100%.  Because of time and practical considerations, 90% O2 is good enough.
</Rationale>
</d>
</Step9>
<Step10>
10. Check Initial Status of Breathing System
<a>
<Instructions>
a. Set selector switch to ‘Bag’ mode.
</Instructions>
<Rationale>
In this step, you are configuring the machine for ensuing steps.
</Rationale>
</a>
<b>
<Instructions>
b. Check that breathing circuit is complete, undamaged and unobstructed.
</Instructions>
<Rationale>
During unpacking, a box cutter may accidentally cut the breathing circuit causing a leak.  Visual and tactile (by running one's hand over the circuit) inspection can help detect a damaged, incomplete or obstructed breathing circuit.  On the assumption that a new disposable breathing circuit is used for each case, this step is repeated before every case unlike steps 1 - 9 because a new circuit can introduce a new fault.
</Rationale>
</b>
<c>
<Instructions>
c. Verify that CO2 absorbent is adequate.
</Instructions>
<Rationale>
Absent or exhausted CO2 absorbent will result in unintended CO2 rebreathing, especially at low fresh gas flows.  Exhausted CO2 absorbent is indicated by a change in color to purple.
</Rationale>
</c>
<d>
<Instructions>
d. Install breathing circuit accessory equipment (eg, humidifier, PEEP valve)
to be used during the case.
</Instructions>
<Rationale>
This step has to precede step 11 where a breathing system leak check is performed so that leaks in the breathing circuit accessory equipment are also detected.  If breathing circuit accessory equipment are added AFTER step 11 and have leaks, they will introduce breathing system leaks that are not detected during the pre-use check but during the case.
</Rationale>
</d>
</Step10>
<Step11>
11. Perform Leak Check of the Breathing System
<a>
<Instructions>
a. Set all gas flows to zero (or minimum).
</Instructions>
<Rationale>
A high gas flow will mask (feed) a leak, preventing its detection.
</Rationale>
</a>
<b>
<Instructions>
b. Close APL (pop-off) valve and occlude Y-piece.
</Instructions>
<Rationale>
An open or partially open APL valve can act as a leak.  An unoccluded Y-piece acts as a large leak and will give a false positive indication of a breathing system leak.
</Rationale>
</b>
<c>
<Instructions>
c. Pressurize breathing system to about 30cmH2O with O2 flush.
</Instructions>
<Rationale>
An O2 flush is a quick way to build up pressure in the breathing circuit.  A high pressure in the breathing circuit will cause gas in the breathing circuit to exit to atmosphere through a leak.
</Rationale>
</c>
<d>
<Instructions>
d. Ensure that pressure remains fixed for at least 10 seconds.
</Instructions>
<Rationale>
A breathing system leak will allow gas in the breathing circuit to escape to atmosphere and cause the pressure to drop below 30 cm H2O within 10 seconds.
</Rationale>
</d>
<e>
<Instructions>
e. Open APL (pop-off) valve and ensure that pressure decreases.
</Instructions>
<Rationale>
You are verifying that the APL valve is functioning properly by relieving pressure through the APL valve.  This is a step that is often incorrectly performed.
</Rationale>
</e>
</Step11>
<Step12>
12. Test Ventilation Systems and Unidirectional Valves
<a>
<Instructions>
a. Place a second breathing bag on Y-piece.
</Instructions>
<Rationale>
The second breathing bag will be used to simulate a patient's lungs.
</Rationale>
</a>
<b>
<Instructions>
b. Set appropriate ventilator parameters for next patient.
</Instructions>
<Rationale>
You want to test the ventilator at the settings that will be used with the next patient.
</Rationale>
</b>
<c>
<Instructions>
c. Switch to automatic ventilation (Ventilator) mode.
</Instructions>
<Rationale>
You want to test the ventilator at the settings that will be used with the next patient.
</Rationale>
</c>
<d>
<Instructions>
d. Turn ventilator ON and fill bellows and breathing bag with O2 flush.
</Instructions>
<Rationale>
You turn the ventilator on to exercise the ventilator to verify that it is working properly.  The bellows and bag need to be initially filled so that at end expiration, the bellows are full.
</Rationale>
</d>
<e>
<Instructions>
e. Set O2 flow to minimum, other gas flows to zero.
</Instructions>
<Rationale>
Like in step 11a, a high gas flow will mask (feed) a leak, preventing its detection.
</Rationale>
</e>
<f>
<Instructions>
f. Verify that during inspiration bellows delivers appropriate tidal volume and that during expiration bellows fills completely.
</Instructions>
<Rationale>
In steps 11, you did not check for leaks in the mechanical ventilation system because the selector switch was set to 'Bag'.  Now, you are checking the mechanical ventilation system for leaks.
</Rationale>
</f>
<g>
<Instructions>
g. Set fresh gas flow to about 5 L/min.
</Instructions>
<Rationale>
Typically, the fresh gas flow will be higher than the minimal O2 flow (200 ml/min or 0).  You are checking that the ventilation system works properly at higher flows.
</Rationale>
</g>
<h>
<Instructions>
h. Verify that the ventilator bellows and simulated lungs fill and empty appropriately without sustained pressure at end expiration.
</Instructions>
<Rationale>
You are verifying that at higher flows the ventilator can exhaust excess gas into the scavenging system without obstruction.
</Rationale>
</h>
<i>
<Instructions>
i. Check for proper action of unidirectional valves.
</Instructions>
<Rationale>
A visual inspection will detect stuck or missing valve leaflets.
</Rationale>
</i>
<j>
<Instructions>
j. Exercise breathing circuit accessories to ensure proper function.
</Instructions>
<Rationale>
Self-explanatory.
</Rationale>
</j>
<k>
<Instructions>
k. Turn ventilator OFF and switch to manual ventilation (Bag/APL) mode.
</Instructions>
<Rationale>
In this step you are configuring the machine for ensuing steps.
</Rationale>
</k>
<l>
<Instructions>
l. Ventilate manually and assure inflation and deflation of artificial lungs and appropriate feel of system resistance and compliance.
</Instructions>
<Rationale>
You are checking the manual ventilation system.
</Rationale>
</l>
<m>
<Instructions>
m. Remove second breathing bag from Y-piece.
</Instructions>
<Rationale>
You are returning the machine to its usual configuration.
</Rationale>
</m>
</Step12>
<Step13>
13. Check, Calibrate and/or Set Alarm Limits of all Monitors
<Instructions>
Capnograph, Pulse Oximeter, O2 Analyzer, Respiratory Volume Monitor (Spirometer), Pressure Monitor with High and Low Airway Pressure Alarms
</Instructions>
<Rationale>
This step is to insure that the monitors are present and calibrated and that alarm limits are appropriate for the next patient and procedure.
</Rationale>
</Step13>
<Step14>
14. Check Final Status of Machine
<a>
<Instructions>
a. Vaporizers off.
</Instructions>
<Rationale>
A vaporizer left on may induce anesthesia prematurely during pre-oxygenation.
</Rationale>
</a>
<b>
<Instructions>
b. APL valve open.
</Instructions>
<Rationale>
An open APL valve holds less pressure (about 5 cm H2O) than a fully closed APL valve (70 cm H2O) and presents less risk of accidental barotrauma.
</Rationale>
</b>
<c>
<Instructions>
c. Selector switch to Bag.
</Instructions>
<Rationale>
Usually, manual ventilation follows induction of general anesthesia.  Setting the selector switch to 'Bag' avoids potential mode confusion and the need to flip the selector switch.
</Rationale>
</c>
<d>
<Instructions>
d. All flowmeters to zero (or minimum.)
</Instructions>
<Rationale>
This step reduces waste of gases (and in the case of N2O, pollution from gases) exiting through the open Y-piece.
</Rationale>
</d>
<e>
<Instructions>
e. Patient suction level adequate.
</Instructions>
<Rationale>
In the event of difficult intubation, patient suction helps to clear blood and secretions and visualize the airway.
</Rationale>
</e>
<f>
<Instructions>
f. Breathing system ready to use.
</Instructions>
<Rationale>
The breathing system must be ready for use once the patient is in the OR.
</Rationale>
</f>
</Step14>
</FDA_1993_Preuse_Check>
<Tutorial_Text>
<Navigation>
<ShowMe>
Show Me
</ShowMe>
<Rationale>
Rationale
</Rationale>
<NextStep>
Next Step
</NextStep>
<Pass>
PASS
</Pass>
<Fail>
FAIL
</Fail>
<Done>
DONE
</Done>
</Navigation>
<Object_Names>
<ScavWallPlug>
That is the scavenging wall plug.
</ScavWallPlug>
<ScavKnob>
That is the scavenging adjustment knob.
</ScavKnob>
<ScavBag>
That is the scavenging reservoir bag.
</ScavBag>
<VentController>
That is the ventilator controller.
</VentController>
<VentSwitch>
That is the ventilator on/off switch.
</VentSwitch>
<IEKnob>
That is the I:E ratio adjustment knob.
</IEKnob>
<TVKnob>
That is the tidal volume adjustment knob.
</TVKnob>
<FreqKnob>
That is the ventilator frequency adjustment knob.
</FreqKnob>
<InspPauseKnob>
That is the inspiratory pause adjustment knob.
</InspPauseKnob>
<InspPressLimitKnob>
That is the inspiratory pressure limit adjustment knob.
</InspPressLimitKnob>
<O2Sensor>
That is the oxygen sensor.
</O2Sensor>
<AirwayPressGauge>
That is the airway pressure gauge.
</AirwayPressGauge>
<SelectorSwitch>
That is the manual/mechanical mode selector switch.
</SelectorSwitch>
<BreathingCircuit>
That is the breathing circuit.  It is also a menu for Y-piece connections in this simulation.
</BreathingCircuit>
<APLValve>
That is the APL Valve.
</APLValve>
<ManualBag>
That is the manual bag.
</ManualBag>
<OxygenTank>
That is the oxygen tank.
</OxygenTank>
<NitrousTank>
That is the nitrous tank.
</NitrousTank>
<AirTank>
That is the air tank.
</AirTank>
<OxygenWallPlug>
That is the oxygen wall supply plug.
</OxygenWallPlug>
<NitrousWallPlug>
That is the nitrous wall supply plug.
</NitrousWallPlug>
<AirWallPlug>
That is the air wall supply plug.
</AirWallPlug>
<OxygenTankPressGauge>
That is the oxygen tank pressure gauge.
</OxygenTankPressGauge>
<OxygenWallPressGauge>
That is the oxygen wall supply pressure gauge.
</OxygenWallPressGauge>
<NitrousTankPressGauge>
That is the nitrous tank pressure gauge.
</NitrousTankPressGauge>
<NitrousWallPressGauge>
That is the nitrous wall supply pressure gauge.
</NitrousWallPressGauge>
<AirTankPressGauge>
That is the air tank pressure gauge.
</AirTankPressGauge>
<AirWallPressGauge>
That is the air wall supply pressure gauge.
</AirWallPressGauge>
<OxygenFlushValve>
That is the oxygen flush valve.
</OxygenFlushValve>
<MasterSwitch>
That is the master switch.
</MasterSwitch>
<LeftVap>
That is the left vaporizer.
</LeftVap>
<RightVap>
That is the right vaporizer.
</RightVap>
<OxygenFlowKnob>
That is the oxygen flowmeter knob.
</OxygenFlowKnob>
<NitrousFlowKnob>
That is the nitrous flowmeter knob.
</NitrousFlowKnob>
<AirFlowKnob>
That is the air flowmeter knob.
</AirFlowKnob>
<SuctionBulb>
That is the suction bulb.
</SuctionBulb>
<FGFconnector>
That is the fresh gas hose connector.
</FGFconnector>
<VapFillerCap>
That is the vaporizer filler cap.
</VapFillerCap>
<VapKnob>
That is the vaporizer adjustment knob.
</VapKnob>
</Object_Names>
<DoOneMessages>
<m1>
Occlude the patient port and squeeze the bag.
</m1>
<m2>
Click the oxygen tank icon to open the oxygen tank.
</m2>
<m3>
Click the oxygen tank gauge icon to expand it and read the pressure.  It must read at least 1000 psi.
</m3>
<m4>
Click the oxygen tank icon to close the oxygen tank.  Do not start a case with the tank valve open.
</m4>
<m5>
Read the wall gas supply pressures by clicking on their icons to expand them.  Make sure the wall gas supply hoses are connected.
</m5>
<m6>
Make sure the flowmeter knobs are completely closed and the vaporizers are off.
</m6>
<m7>
Be sure to move the mouse over all the icons.
</m7>
<m8>
Make sure the vaporizer's fill knobs are completely closed.
</m8>
<m9>
Make sure the master switch is off and all flowmeter knobs are completely closed.
</m9>
<m10>
Click and hold the suction bulb to squeeze it until it takes at least 10 seconds to re-inflate.
</m10>
<m11>
You cannot perform a low pressure system leak check if there is any fresh gas flow.  Shut off the master switch before you do anything else.
</m11>
<m12>
The vaporizers must be closed.  They will be checked in the next step.  Close the vaporizer before you do anything else.
</m12>
<m13>
Open a vaporizer and squeeze the suction bulb until it takes at least 10 seconds to re-inflate.  Repeat for both vaporizers.
</m13>
<m15>
Click the Fresh Gas Flow hose coupling.
</m15>
<m16>
Turn on the anesthesia machine by clicking on the Master Switch icon.  Other electrical equipment is not shown.
</m16>
<m17>
Turn each flowmeter all the way up and back down again, through their full range of motion.
</m17>
<m18>
All gas supplies must be connected and the master switch must be 'on.'
</m18>
<m19>
Try to make the nitrous oxide flow much greater than the oxygen flow, and then turn the oxygen flow all the way down.
</m19>
<m20>
There are no icons to click for this step. Visually check the four yellow connectors between the scavenging system and the manual and mechanical ventilation systems.
</m20>
<m21>
Click and drag the scavenging adjustment valve.  On this machine, close it and then open it one complete turn.
</m21>
<m22>
Click and drag the APL knob icon fully open (counterclockwise).
</m22>
<m23>
Click on the breathing circuit to open the selection menu and select the occlude icon.
</m23>
<m24>
Click on the Airway Pressure Gauge to accurately read the pressure.
</m24>
<m25>
Wait until the green scavenging bag has been fully collapsed.
</m25>
<m26>
Re-connect the scavenging wall plug before continuing.
</m26>
<m27>
Click and hold the flush button down until the green scavenging bag no longer inflates. Then read the airway pressure.
</m27>
<m28>
Click on the oxygen sensor to unplug it from the machine and expose it to air.
</m28>
<m29>
The oxygen sensor display is on the ventilator.  Click on the ventilator control box to expand it.
</m29>
<m30>
Read the oxygen percent.
</m30>
<m31>
You must wait for the oxygen reading to stabilize.
</m31>
<m312>
You concluded the test before the oxygen sensor reported 90 or above.
</m312>
<m315>
Room air is 21% oxygen. Now that the oxygen reading has stabilized, manipulate the O2 Cal buttons to make the sensor report 21%.
</m315>
<m32>
You must turn the machine power back on.
</m32>
<m33>
Test the low oxygen alarm by increasing the Low O2 Alarm in the ventilator control box to some value above the oxygen sensor reading.
</m33>
<m335>
Do not test the low oxygen alarm through the O2 calibration. Recalibrate the O2 sensor to 21%, then test the low oxygen alarm by manipulating the Low O2 Alarm setpoint.  
</m335>
<m34>
Restore the low oxygen alarm setting to 20.
</m34>
<m35>
Click on the oxygen sensor to plug it back into the machine.
</m35>
<m36>
Click and hold the oxygen flush icon for a few seconds.
</m36>
<m37>
Point out the selector switch icon with your mouse and make sure its set to manual mode.
</m37>
<m38>
Visually inspect the breathing circuit.
</m38>
<m39>
Point out both absorber canisters with your mouse.  We will assume that the breathing circuit accessory equipment has been installed.
</m39>
<m40>
Click and drag the APL knob icon fully closed.
</m40>
<m41>
Click on the breathing circuit to open the selection menu and select the occlude by hand icon.
</m41>
<m415>
Be careful to not inflate the bag past 40 cmH2O.  The bag becomes infinitely compliant and would feed a leak without a drop in pressure.
</m415>
<m42>
Click on the Airway Pressure Gauge icon to read the pressure.  Press and release the oxygen flush valve until the pressure is between 30 and 40, and make sure it stays for 10 seconds.
</m42>
<m425>
You concluded the test before 10 seconds was up.
</m425>
<m43>
There must be minimum fresh gas flow in order for this test to detect a leak.
</m43>
<m44>
Put the selector switch back to manual.  This test also checks leaks in bag and APL valve.
</m44>
<m45>
Click and drag the APL valve to its fully open state and make sure the airway pressure decreases.
</m45>
<m455>
Open the APL valve more until the airway pressure gauge is less than 5.
</m455>

<m456>
The breathing circuit has to be depressurized through the APL valve, not by letting go of the Y-piece.
</m456>
<m46>
Click on the breathing circuit to open the selection menu and select the bag icon.
</m46>
<m47>
Click on the Ventilator Control Box icon to expand it.  You may review all the ventilator settings by adjusting the knobs.
</m47>
<m48>
Review the ventilator settings by clicking on all five knobs.
</m48>
<m49>
You turned off the machine. Turn it back on.
</m49>
<m50>
Toggle the Selector Switch from manual 'bag' mode to ventilator mode by clicking the selector switch icon.
</m50>
<m51>
Click on the toggle switch inside the Ventilator Control Box to turn on the ventilator.
</m51>
<m52>
The only way to be absolutely sure that the bellows is delivering the appropriate tidal volume is to watch its travel.   Watch the bellows for proper movement.  A visual check is sufficient.
</m52>
<m522>
Fill the bellows completely.
</m522>
<m53>
Increase the fresh gas flow to about 5 L/min.  That puts a bobbin about halfway up the flowmeter in this simulation.
</m53>
<m54>
Click on the airway pressure gauge icon and read the pressure at end expiration.  Make sure it is not sustained.
</m54>
<m55>
Watch the cycle of the unidirectional valves on the breathing circuit.  No icons are manipulated on these two steps.  Breathing circuit accessories, like HEPA filters and PEEP valves, are not shown in this simulation.
</m55>
<m56>
Toggle the Selector Switch from ventilator mode to manual 'bag' mode by clicking the selector switch icon.
</m56>
<m57>
Click on the ventilator controls icon to expand it, and then shut off the mechanical ventilator by clicking on the toggle switch.
</m57>
<m58>
Click and hold the bag to deliver a manual breath.  Give at least a couple breaths.
</m58>
<m59>
Give a few more manual breaths.
</m59>
<m60>
Click on the breathing circuit to open the selection menu and select the open icon.
</m60>
<m61>
Make sure the vaporizers are off.
</m61>
<m62>
Make sure the selector switch is set to manual.
</m62>
<m63>
Make sure the flowmeter knobs are completely closed. 
</m63>
<m64>
Let us show you.  All prior incorrect actions will be erased.
</m64>
<m65>
Press and hold the oxygen flush button to fully fill the bellows.
</m65>
<m66>
Patient monitors are not included in this simulation.  However, it is very important that their alarm limits be checked before each new case.
</m66>

<m67>
Patient suction equipment is not included in this simulation
</m67>
<m68>
You performed this step incorrectly. Try again.
</m68>
<m69>
Review the rationale.  It may help you complete the step.
</m69>
<m70>
This is the icon you need to manipulate.
</m70>
<m71>
There is still nitrous flow.  Make sure the nitrous flowmeter is completely closed.
</m71>
<m72>
Click on the oxygen tank gauge to accurately read the pressure.
</m72>
<m73>
Click on the oxygen tank to open and close the tank valve.
</m73>
<m74>
Click on the pipeline wall gauges to accurately read their pressures.
</m74>
<m75>
You concluded the test too soon.
</m75>
<m76>
You didn’t open all the flowmeters enough.
</m76>
<m77>
The flowmeters need to be completely off.  At least one of them is not.
</m77>
<m78>
Try to give a Nitrous Oxide concentration greater than 75%.
</m78>
</DoOneMessages>
<TestOneMessages>
<m1>
Incorrect.  You passed a bad machine.
</m1>
<m2>
Correct.  There is a fault.
</m2>
<m3>
Correct.  There are no faults on this machine.
</m3>
<m4>
Incorrect.  You failed a good machine.
</m4>
<m5>
However, you did not complete the test properly.
</m5>
<m6>
You also did not complete the test properly.
</m6>
</TestOneMessages>
</Tutorial_Text>
</Translation>

