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 6 meter Long furnace reaction setup and operation procedure
1.0
Scope

This document covers the procedures required to set up and use for the 6M long Furnace for the Nb3Sb Cable Reaction.  This process involves placement of a heavy reaction fixture with a wound coil, instrumentation of the reaction fixture/coil assembly, and programming the controller to run the reaction profile. 
2.0 Installing the Reaction Mold in the Reaction Furnace

1. □
Place reaction mold on furnace insertion table per instructions from a Responsible Authority. 
2. □
Place witness samples and titanium foil strips along the top length of the reaction mold per instructions from a Responsible Authority. 
3. □
Make a map of the names and locations of all witness samples; attach a copy to the reaction traveler.
4. □
Attach all thermal couples to their designated locations per instructions from a Responsible Authority. 
5. □
After rolling the reaction mold into the furnace, check that no tools or foreign materials were left behind.
6. □
Check to insure that all thermal couples are working. If not contact a Responsible Authority.
7. □
Remove the roller bridge, located between the insertion table and the Furnace table.
8. □
Remove the yellow safety rod from the furnace door.

9. □
Close the furnace door.
3.0 Establishing the Gas Flow to the Furnace
10. □
Hook up the argon dewar with the coiled gas hose to the coil.
11. □
Start the argon coil gas flow. Flow rate is 50 CFH for 5 hours. 
12. □
Open the furnace purge red handled shut off valve, located at the top north end. Place the blue 1 inch diameter hose out through the window.
13. □
Hook up the furnace argon dewar gas hose to argon dewar gas use output. Make sure the long stemmed furnace gas input shutoff valve, located downstream of the black handled gas vent valve, is closed. Insure the black handled vent valve is closed. Open the furnace argon dewar gas use shut off valve. Set the argon dewar regulator, located on the argon tank, to 65 PSI. Open the long stemmed furnace gas input valve.
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14. □
Start the furnace argon gas flow. Flow rate is 750 CFH for 5 hours.
15. □
Set the black furnace gas regulator to 40 PSI. It is located on the south facing furnace control panel toward the door end of the furnace. See Figure 2.
16. □
After three hours check the gas level of the furnace argon dewar. If needed change the dewar with a full one. Do not allow the dewars of argon to ever go empty to the coil or furnace. The furnace flow rate during the first five hours should be 750 CFH.
17. □
Five hours after starting the furnace argon flow, check to insure that the furnace argon flow has automatically reduced to 50 CFH. Close the furnace purge red handled shut off valve. Secure the blue hose from outside the window.

18. □
After five hours of 50 CFH argon gas purge to the coil reduce the argon flow to 25 CFH to the coil.

19. □
To change a near empty furnace argon tank follow the following instructions.

19.1
□
Close the long stemmed furnace gas shut off valve.

19.2
□
Close the argon dewar gas use valve.

19.3
□
Open the black handled gas vent valve.
19.4
□
When the argon gas pressure no longer vents disconnect the gas line from the argon dewar.
19.5
□
Connect the gas line to the new argon dewar gas use connection and close the black handled vent valve half way.

19.6 □
Open the argon dewar gas use valve fully.

19.7 □
Allow the gas to vent 15 seconds and close the black handled gas vent valve,

19.8 □
Open the long stemmed furnace gas shut off valve.

20. □
For the Responsible Authority only, the Steps 20.1 to 20.4 are used only to speed up the argon gas flow rate control. If steps 28 to 31 are not used one should observe the flow rate until the rate reaches 50 CFH. 
20.1 □
On the furnace computer screen main window click the FAN SPEED/ ALARMS button.

20.2 □
In the furnace control window click, the A/M button. Click the MANUAL button.

20.3 □
In the furnace control window, click the OP button. Input the number 4 and click the SEND button. After a minute the furnace should set the flow rate to 45-50 CFH range. If so proceed to the next step.

20.4 □
In the furnace control window, click the A/M button. Click the AUTO button and the furnace control window should indicate that it is in auto control of the gas flow. The reading should be 49-50 CFH.
21 □
Check, each morning and afternoon, the levels of liquid argon for both the furnace dewar and the reaction coil dewar.  Record the LAr levels in the traveler.
22 □
To change, the near empty, argon gas dewar for the coil, with a full one, follow steps 19 through 19.8. Where it speaks of the long stemmed furnace gas shut off valve refer to the blue handled coil gas shut off valve.



20 Furnace control program 

23.
□
Launch the Furnace Controlling Program, named Spec View 32 813.
24.
□
Single click on the Frog in the first window or let the timer proceed to the next window.
25.
□
In the configuration window double click on the file FL-FN220.


26. □
From the next window wait and the timer will take you to the next step.
27. □
See the main page with the 8 controllers for the 8 T/C locations in the oven.


28. □
Select the button labeled Program for the controllers ramping profile.

29. □
Start the program (see Step 30 before Starting) by clicking the Start button.


21 Parameter changes done only by the Responsible Authority.
30. □
The Responsible Authority can change the ramping profile referenced in Step 28.



Responsible Authority/Physicist



Date



Responsible Authority/Engineer



Date

a. □
After Step 29 click on the Hold Button.

b. □
In the profile window click on the parameter that is to be changed.

c. □
The window for change appears with up/down arrows.  A use the arrows to enter the new parameter for that step in the ramp profile.

d. □
Click on the Send button to enter the new setting.

e. □
To save the new profile, select the Recipe button then enter a name for the revised ramp profile.

f. □
Click on the Start button to restart the program with the revised ramp profile.

31. The Supplemental Parameter Program for use when changing out the T/Cs, on the coil, as done by the Responsible Authority.

a. □
Launch the Hybrid Control Design parameter program which reads the Local T/Cs.

b. □
T/C is calibrated before installation to determine the bias for each T/C
c. □
Select File and then select Open from the drop-down menu.
d. □
In the Open Window select from the drop-down menu, My Documents, and then select Furnace.
e. □
From the Furnace window select the File 01 17 2007 and open it.
f. □
In this file (01 17 2007) click on the eye icon to enter the Monitor Mode.
g. □
Click the button for OK in the Monitor Mode window.
h. □
Select the Monitor Block that corresponds to the T/C that has been replaced.
i. □
Select the BIAS.  Enter the new BIAS data in the window.
j. □
Select the Write button to record the change
22 Lock-Out and Tag-Out Procedures

No Lock-Out/Tag-Out Procedures apply for normal operation.
23 Records
23.6 Logbook

A log and traveler must be maintained for each operation of the furnace.
23.7 Checklist
Each step in the operation procedure is to be checked off as completed by the operator and/or the Responsible Authority.  They should sign the completed traveler and the signed check off sheet should be copied and inserted in the traveler.


Responsible Authority/Physicist



Date



Technician(s)





Date

Figure 1





Figure 2





Figure 3





Figure 4





Long stemmed furnace gas input shutoff valve





Black handled gas vent valve





Argon dewar gas use shut off valve





Argon Regulator Valve





Red handled shutoff valve





Long stemmed furnace gas shutoff valve





Black handled gas vent valve





Figure 5





Blue handled coil gas shutoff valve





Select Spec View 32813 to Launch the Furnace controlling program





Responsible Authority should select Hybrid Control Designer when a Coil T/C is changed.





File FL-FN220





Program button





Start button to begin the program.





Hold Button for the Responsible Authority if any parameters need to be changed.
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