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ABL835 Maintenance Procedure

I. Principle:
To ensure reliability of the instruments and minimize down time, designated preventative maintenance is performed at predetermined intervals.  

II.  Procedure:
         1. Daily maintenance:

The ABL 835 monitors the operating characteristics of the analyzer continuously during operation.

The Analyzer status can be viewed at a glance by looking at the parameter bar located at the top of the screen and the color of the traffic light on the analyzer “status button”.
To view the details of the analyzer status, the user can touch the traffic light icon to bring up the system’s status screen with detailed messages.


Green:

Instrument Ready; Ok to use


Yellow:
            Impending situation, OK to use


Red:

Cannot be used.

There are six elements that utilize the traffic light.



Calibrations




Quality Control



Reagent Status



Electrode and Others



System Messages



Auto QC Status

Daily, on each shift, operators are required to review the following on the Analyzer Status screen:
A. Review and confirm Calibrations have successfully run at scheduled intervals.

B. Review and confirm QC has successfully run at scheduled intervals (one per 8 hours of testing)

C. Verify QC in Meditech

D. Review and replace any required solutions, gases and/or waste containers. 
1) To replace waste container; remove full container from instrument and replace with empty container.  If the instrument has entered Standby hit the Exit Standby button on the screen to return to a Ready Status.

2) Replacing solutions
a) Remove the solution container by gripping its sides and pulling   it off the connector.
      The Recording Fluid Replacements screen is displayed.
b) Remove the cap from the new bottle.

c) Scan the barcode on the new solution container
Always scan the barcode for each new solution container to provide precise concentration of the installed solution.
d) Place the new bottle in position label upward,and push it   firmly and completely onto the connector.

e) Repeat steps 1-4 for the other solutions if required.

f)  Press Restart to start the proper restarting sequence.
3) Replacing gas cylinders

a) Press Analyzer Status – Reagents – Replace.

           The Recording Fluid Replacements screen is displayed.

b) Remove the gas cylinder by turning it counterclockwise                 until it becomes free.
CAUTION – Removal of safety valve

Before discarding an empty cylinder remove the safety valve

using the Valve Key (code number 922-509).
c) Remove the cap covering the valve on the new gas cylinder. Check that the valve is clear of any debris.

d) Scan the barcode on a new gas cylinder.

e) Place the gas cylinder valve into position on the socket of the regulator. To ease alignment, use the analyzer enclosure as a guide.

f) The replaced items appear in the “Recorded replacements” box as soon as the code has been scanned or typed.
To remove an item from the recorded replacements list, highlight it with the up/down arrow buttons in the box and press Undo.
g) Press Restart to start the proper restarting sequence.
CAUTION – Risk of personal injury
Pressurized container. Non-flammable compressed gas. Do not breathe gas. Gas mixtures containing less than 19.5 % oxygen may cause suffocation. Protect from sunlight and do not expose to temperatures exceeding 50 °C. Store and use with adequate ventilation. Keep away from oil and grease. Do not refill.
E. Check and replace printer paper as required
1) Open the paper cover

2) Move the release lever fully back to the nearly horizontal position.

3) Remove any leftover paper from the printer.

4) Move the release lever forward

5) Tear off and discard approximately the first 0.25 cm of paper and cut the leading edge of the paper straight

6) Place the new roll into position in the printer so that the paper unreels from underneath the roll. (The thermal side is on the outside of the roll)

7) Aligning the leading edge of the paper straight, feed it behind the drive roller.  The paper will feed through the printer automatically once the internal sensor detects the edge of the paper.  Verify paper is straight, realign if necessary.

8) Close the printer cover, making sure the paper feeds out of the printer.

F. Check and fill the Autocheck solutions 
1) Review available Autocheck QC vials on the Analyzer Status screen >Autocheck.  Black circles indicate used vials.  Verify an adequate number of each level is available for testing.
2) To Replace vials:

a) Analyzer Status >Autocheck > More (bottom of screen)

b) Select Open Module

c) When door opens remove carousel

d) Replace all used vials – the caps will have been pressed down so the vials will be shorter than the unused vials

e) Load as follows:

i. Spots 1 – 7:       Level 1 Red

ii. Spots 8 – 14:     Level 2 Yellow

iii. Spots 15 – 20:   Level 3 Blue

f) Follow steps 1 and 2 above to re-open module and reload carousel.

g) Select Close on bottom right of screen or wait for module to close on it’s own.

NOTE: To allow time for the QC vials to reach module temperature, you will be unable to perform the Autocheck QC for 14 minutes after opening the module.  
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2. Bi-Monthly Monthly
A. Backup All Data

1) Insert designated flashdrive into flashdrive port on front of analyzer

2) Select Menu > Utilities > Disk Functions > Backup all Data

3) Select change destination on left hand side of screen and select flashdrive

4) Hit Start on right hand side of instrument

5) Once complete – remove flashdrive

6) Transfer data to ABL835 back up data folder in the Chemistry folder on the S drive

7) Delete data off flashdrive once transferred to the S drive

3.  Weekly Maintenance
A. Clean Inlet gasket

1) Remove the capillary and then the syringe inlet flaps by sliding them off to the right.  Instrument will enter a HOLD status
2) Remove the inlet gasket by grabbing it on either side and sliding it upward.

3) Replace with one of the spare clean inlet gaskets located on the shelf below the instrument, by sliding it onto the mount and pressing down on the top of the gasket to secure it in place.

4) Mount the syringe inlet flap and then the capillary inlet flap.

5) Press Restart

6) Soak the dirty inlet gasket in a beaker DI water over night.

7) Remove from DI water and allow to dry before use.

B. Perform Protein Removal

1) Fill the syringe with 0.5 mL of S5362 Hypochlorite solution. The solution is in the refrigerator and the syringe is provided in the box.
2) Press Auxiliary Programs at the bottom of the screen

3) Select Protein Removal

4) Open the syringe inlet flap and place the syringe tip in the inlet.

5) Press Start to start aspiration of the solution

6) Remove the syringe and close the inlet flap when prompted by the instrument.

7) When the program is complete, the analyzer will return to the Ready screen.

4. Monthly Maintenance
A. Replace Lactate membrane

1) Go to Menu – Analyzer Status – Electrodes and Other. Press Replace.

2) Open the window to the electrode module and wait for draining to complete.

3) Press the electrode connector latch (press down gently on the right-hand side), and lift the electrode connector open and lift the electrode out of the measuring chamber.

[image: image1.emf]
4) Remove the electrode jacket by pressing the tabs on

    
the sides and pulling.
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5) Rinse the electrode with tap water and shake to remove excess drops of water.  Do not dry the electrode.

6) Remove the protective foil of a sealed electrode jacket

in the membrane box (stored in the refrigerator).

7) Open a capsule of supplied electrolyte solution and empty it into the electrode jacket.

8) Press the electrode firmly into the jacket until a click is heard.
9) Remove the membraned electrode from the membrane box.
10) Remove any air bubbles trapped between the electrode tip and the membrane by pressing the tabs on the electrode jacket and moving the electrode up and down slightly in the electrolyte until the bubble disappears.

11) Dry the copper-tipped electrode contact.  Do not dry the membrane at the bottom.
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12) Place the electrode into the measuring chamber and close the electrode connector, pushing on its top until it clicks shut.

13) Highlight the membrane that you just replaced and click the “replace” button on the bottom-left side of the screen.

14) If no more replacement actions are to be made, mount all covers and parts, and press Restart.

B. Replace Reference membrane

1) Go to Menu – Analyzer Status – Electrodes and Other. Press    Replace.

2) Open the window to the electrode module and wait for draining to complete.

3) Press the electrode connector latch (press down gently on the right-hand side), and lift the electrode connector open and lift the electrode out of the measuring chamber.
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4) Remove the electrode jacket by pressing the tabs on

   
      the sides and pulling.
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5) Remove the electrode jacket by pulling it off. If the Oring

remains on the electrode, remove it. If the electrode is stuck in its jacket due to salt crystals around the top of the jacket, soak it in water until the crystals dissolve.

6) Rinse the electrode with tap water to remove salt deposits and shake to remove excess drops of water. Do not dry the electrode.

7) Remove the protective foil of a sealed electrode jacket

in the membrane box.

8) Check that the old O-ring has been removed and press the electrode through the protective film covering the electrode jacket.

9) Remove the membraned electrode from the membrane box.

10) Rinse the electrode with tap water and dry with a lint-free tissue.

11) Dry the copper-tipped electrode contact.  Do not dry the membrane at the bottom.
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12) Place the electrode into the measuring chamber and close the electrode connector, pushing on its top until it clicks shut.

13) Highlight the membrane that you just replaced and click the “replace” button on the bottom-left side of the screen.

14) If no more replacement actions are to be made, mount all covers and parts, and press Restart.
C. Decontamination
The Hypochlorite solution is stored in the white refrigerator next to the analyzers, the syringe is stored in the box with the solution.

1. Fill the syringe with 0.5 mL of S5362 Hypochlorite Solution.  

2. Press the Auxiliary Programs  button at the bottom of the main screen then select – Decontamination. 

3. REPLACE the Lactate electrode with a dummy electrode. (located on the shelf below the analyzers)
Failure to perform step 3 may result in damaging the Lactate electrode.

4. Open the syringe inlet flap and place the syringe tip in the inlet.
5. Press Start to start aspiration of the solution and the program to begin.
6. Remove the syringe and close the inlet flap as prompted on the screen.
7. When the program is completed, the analyzer returns to the Ready screen
5. Quarterly Maintenance

A. Replace pO2 membrane

1) Go to Menu – Analyzer Status – Electrodes and Other. Press Replace.

2) Open the window to the electrode module and wait for draining to complete.

3) Press the electrode connector latch (press down gently on the right-hand side), and lift the electrode connector open and lift the electrode out of the measuring chamber.
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4) Remove the electrode jacket by pressing the tabs on

   
  the sides and pulling.
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5) Brush the electrode tip with the supplied brush.

Rinse the electrode with tap water and shake to

remove excess drops of water. Do not dry the electrode

6) Remove the protective foil of a sealed electrode jacket

in the membrane box.

7) Press the electrode firmly into the jacket until a click is heard.
8) Remove the membraned electrode from the membrane box.
9) Remove any air bubbles trapped between the electrode tip and the membrane by pressing the tabs on the electrode jacket and moving the electrode up and down slightly in the electrolyte until the bubble disappears.

10) Dry the copper-tipped electrode contact.  Do not dry the membrane at the bottom.
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11) Place the electrode into the measuring chamber and close the electrode connector, pushing on its top until it clicks shut.

12) Highlight the membrane that you just replaced and click the “replace” button on the bottom-left side of the screen.

13) If no more replacement actions are to be made, mount all covers and parts, and press Restart.

B. Replace pCO2 membrane

1) Go to Menu – Analyzer Status – Electrodes and Other. Press Replace.

2) Open the window to the electrode module and wait for draining to complete.

3) Press the electrode connector latch (press down gently on the right-hand side), and lift the electrode connector open and lift the electrode out of the measuring chamber.
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4) Remove the electrode jacket by pressing the tabs on

    the sides and pulling.
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5) Rinse the electrode with tap water and shake to remove excess drops of water.  Do not dry the electrode.

6) Remove the protective foil of a sealed electrode jacket

in the membrane box.

7) Press the electrode firmly into the jacket until a click is heard.
8) Remove the membraned electrode from the membrane box.
9) Remove any air bubbles trapped between the electrode tip and the membrane by pressing the tabs on the electrode jacket and moving the electrode up and down slightly in the electrolyte until the bubble disappears.

10) Dry the copper-tipped electrode contact.  Do not dry the membrane at the bottom.
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11) Place the electrode into the measuring chamber and close the electrode connector, pushing on its top until it clicks shut.

12) Highlight the membrane that you just replaced and click the “replace” button on the bottom-left side of the screen.

13) If no more replacement actions are to be made, mount all covers and parts, and press Restart.

C. Replace Ca++ membrane

1) Go to Menu – Analyzer Status – Electrodes and Other. Press Replace.

2) Open the window to the electrode module and wait for draining to complete.

3) Press the electrode connector latch (press down gently on the right-hand side), and lift the electrode connector open and lift the electrode out of the measuring chamber.
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4) Remove the electrode jacket by pressing the tabs on

    the sides and pulling.
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5) Rinse the electrode with tap water to remove salt deposits and shake to remove excess drops of water.  Do not dry the electrode.

6) Remove the protective foil of a sealed electrode jacket

in the membrane box.

7) Press the electrode firmly into the jacket until a click is heard.
8) Remove the membraned electrode from the membrane box.
9) Remove any air bubbles trapped between the electrode tip and the membrane by pressing the tabs on the electrode jacket and moving the electrode up and down slightly in the electrolyte until the bubble disappears.

10) Dry the copper-tipped electrode contact.  Do not dry the membrane at the bottom.
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11) Place the electrode into the measuring chamber and close the electrode connector, pushing on its top until it clicks shut.

12) Highlight the membrane that you just replaced and click the “replace” button on the bottom-left side of the screen.

13) If no more replacement actions are to be made, mount all covers and parts, and press Restart.

D. Barometer Check

1) Locate Barometric Pressure in instrument
a) Hit Menu > Utilities > Set up > General Set up > Analyzer >

Environment

b) Record the “Adjust to” value on the left side of screen
2) Call Marshfield Airport 1-781-837-0555 for current local barometric pressure

3) Record both values on the Barometric Pressure check worksheet

4) Convert value from Airport from inches Hg to mm Hg by multiplying by 25.4

5) Compare instrument Barometric Pressure to Local Barometric Pressure from Marshfield Airport 

6) Results are acceptable ± 5 mmHg

E.      Check UPS function

1) Verify instruments are connected to UPS

2) Verify power button on UPS is lit up

3) Unplug UPS from the wall

4) Leave unplugged for 5 minutes

5) If instruments remain on during this time frame the test is successful.

6. Annual Maintenance

A. Replace Electrode Module Tubing – Performed by Technical during annual PM
B. Replace Electrode Waste Tubing – Performed by Technical during annual PM
C. Replace Electrode Solution Tubing – Performed by Technical during annual PM
D. Replace Fan Filter

1) Remove the existing filter from the fan compartment on the back right of the analyzer

2) Place the new filter in position on top of the fan

E. Replace inlet gasket

1) Remove the capillary and then the syringe inlet flaps by sliding them off to the right.  Instrument will enter a HOLD status

2) Remove the inlet gasket by grabbing it on either side and sliding it upward.

3) Replace with one a new inlet gasket

4) Mount the syringe inlet flap and then the capillary inlet flap.

5) Press Restart

7. As needed Maintenance

Refer to the Operator’s Guide for assistance with any additional maintenance/functions required during troubleshooting.
MAINTENANCE/TROUBLESHOOTING PROCEDURES

ABL 835 (Refer to ABL 800 Operating Manual)

1. Replacements: Chapter 7, describes the “Replacement Procedures”, that ensure the proper functioning of the analyzer.

2. Troubleshooting: Chapter 11, describes “Hold Causes”, and standard troubleshooting procedures.
8.  References:

Operator's Manual for ABL800 FLEX.  Publication: 201510,  Ed. F. Code No. 994-909.
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