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1.0
Scope
This document covers the procedures required to set up and use for the 6 m long furnace for the Nb3Sn 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.
This document does not substitute the L&L Special Furnace Operating Manual and is to be used in conjunction with it. This Operating Procedure contains specific precautions.
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Figure 1
2.0 Equipment/Materials
2.1 General:
A 6 m long L&L Furnace located in the IB3 floor. (See Figure 1)
Model No FN2220-FD04-0l-G687-480R3K-J05
Serial Number: J205LL
2.2 Description:
The furnace is powered with 16 SCR Controller for a maximum power of 250 KW. 
The power is supplied by a single 480V three phase line, through a main disconnect switch fed from DHP-1B-VII-1.
The maximum temperature allowed by the furnace is 1,832° F (1,000° C).

2.3 PPE Requirements
In order to avoid refractory particulate breathing during loading and unloading of the furnace the operator is required to wear N95 Dust-Mask or better.
Also to avoid dust contamination the operator is required to wear Disposable Nitrile Rubber Gloves (or better) during the same operation of loading and unloading of the furnace.

2.4 Precautions:

· For Special Precautions see Section 6.0.
· The furnace is operationally locked at all times when the furnace is not operational, including loading and unloading.

Notes:

· From the north side of the cabinet there are two wires coming from the UPS that are used for powering the dedicated personal computer and its monitor. The UPS powers the inside controller (Honeywell PLC) and is to maintain process control during short power outages.
· The furnace incoming power (Main Disconnect Switch located on the back side of the Oven and cabinet switch) are left ON in order to provide UPS power during the furnace operation.

· There is an Operational Lock on the CONTROL ON/OFF Switch See Figure 2. Operational lock shall be placed all the time the furnace is not in use.

· The Orange Control ON/OFFS switch is lit when Control Power is ON.
This switch also controls heaters, fan, door movement, etc.
· The furnace is equipped with an over temperature control device that shuts down the heater power when the internal temperature of the furnace is above the over-temperature limit.

3.0 Operating Procedure
3.1 Installing Reaction Mold

3.1.1 Place reaction mold on furnace insertion table per traveler instructions.

3.1.2 Place witness samples and titanium foil strips along the top length of the reaction mold or elsewhere as stated in the traveler.
3.1.3 Make a map of the names and locations of all witness samples for the log book; attach a copy to the reaction traveler.
3.1.4 Attach all thermocouples.

3.1.5 After rolling the reaction mold into the furnace, check that no tools or foreign materials were left behind.
3.1.6 Check to ensure that all thermocouples are working.

3.1.7 Remove the roller bridge, located between the insertion table and the Furnace table.
3.1.8 Remove the yellow safety rod from the furnace door.

3.1.9 Remove the Operational Lock from the CONTROL ON/OFF push button located on the South Side of the Furnace Cabinet See Figure 2
3.1.10 Pull the CONTROL ON/OFF push button, the button is now lit and control power is ON. Wait about one minute for the system to boot up.

3.1.11 Acknowledge present alarms (if any).
This can be done by pressing the ALARM button on the HMI, then the ENTER key and once in the dedicated alarm screen press the ALARM button again.

3.1.12 Close the furnace door.
This is accomplished by pressing the key 3 (Screen number 3) then the F2 (DOOR DOWN ) as seen in Figure 3
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     Figure 2





Figure 3
3.2 Setting up the Gas Flow
3.2.1 Hook up the argon Dewar with the coiled gas hose to the coil. Ensure the Dewar is full.
3.2.2 Start the argon coil gas flow. Flow rate is 50 CFH for 5 hours.

3.2.3 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.

3.2.4 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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Figure 5
3.2.5 Start the furnace argon gas flow. Flow rate is 750 CFH for 5 hours.

3.2.6 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 5.
3.2.7 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 about 750 CFH.
3.2.8 Five hours after starting the furnace argon flow, check to ensure 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.




Figure 6
3.2.9 After five hours of 50 CFH argon gas purge to the coil, reduce the argon flow to 25 CFH to the coil.

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


Figure 5
3.2.10.1 Close the long stemmed furnace gas shut off valve. This valve is also known as the blue handled coil gas shut off valve.
3.2.10.2 Close the argon Dewar gas use valve.

3.2.10.3 Open the black handled gas vent valve.

3.2.10.4 When the argon gas pressure no longer vents disconnect the gas line from the argon Dewar.
3.2.10.5 Connect the gas line to the new argon Dewar gas use connection and close the black handled vent valve half way.

3.2.10.6 Open the argon Dewar gas use valve fully.

3.2.10.7 Allow the gas to vent 15 seconds and close the black handled gas vent valve.
3.2.10.8 Open the long stemmed furnace gas shut off valve.

3.2.11 To speed up the argon gas flow under the supervision of a Responsible Authority, the following steps may be followed, otherwise, observe the flow rate until the rate reaches 50 CFH.
3.2.11.1 On the furnace computer screen main window click the FAN SPEED/ ALARMS button.

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

3.2.11.3 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.

3.2.11.4 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.

3.2.12 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.

3.2.13 To change the near empty argon gas Dewar for the coil with a full one follow section 3.2.10. 

Figure 6
3.3 Furnace Control Program





3.3.1 Launch the Furnace Controlling Program, named Spec View 32 813.
3.3.2 Single click on the Frog in the first window or let the timer proceed to the next window.
3.3.3 In the configuration window double click on the file FL-FN220.
3.3.4 From the next window wait and the timer will take you to the next step.
3.3.5 See the main page with the 8 controllers for the 8 T/C locations in the oven.

3.3.6 Select the button labeled Program for the controllers ramping profile.
3.3.7 Start the program by clicking the Start button.




3.3.8 Product removal from furnace and shut down until next operation
3.3.8.1 Do not open door until furnace temperature is 125C or less.

3.3.8.2 Open furnace door. This is accomplished by pressing the key 3 (Screen number 3) then the F2 (DOOR UP)
3.3.8.3 Install yellow safety rod and bridge

3.3.8.4 Push orange CONTROL ON/OFF button.
3.3.8.5 Install the Operational Lock

3.3.8.6 Install roller bridge

3.3.9 Instructions for a Responsible Authority to change the ramping profile
3.3.9.1 After starting the program, click on the parameter that is to be changed.

3.3.9.2 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.

3.3.9.3 Click on the Send button to enter the new setting.

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

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

3.3.10 Supplemental Parameter Program for use when changing out the T/Cs, on the coil supervised by a Responsible Authority.
3.3.10.1 Launch the Hybrid Control Design parameter program which reads the Local T/Cs.
3.3.10.2 T/C is calibrated before installation to determine the bias for each T/C.
3.3.10.3 Select File and then select Open from the drop-down menu.

3.3.10.4 In the Open Window select from the drop-down menu, My Documents, and then select Furnace.

3.3.10.5 From the Furnace window select the File 01 17 2007 and open it.
3.3.10.6 In this file (01 17 2007) click on the eye icon to enter the Monitor Mode.
3.3.10.7 Click the button for OK in the Monitor Mode window.
3.3.10.8 Select the Monitor Block that corresponds to the T/C that has been replaced.

3.3.10.9 Select the BIAS.  Enter the new BIAS data in the window.
3.3.10.10 Select the Write button to record the change.

4.0 Emergency Shut-Down Procedure
4.1 Press the orange CONTROL ON/OFF Push Button located on the South side of the furnace
4.2 Close the blue handled coil gas shutoff valve (see fig 5)
5.0 Lock-Out/Tag-Out Procedure
See LOTO OP-464073 TD-512063.
6.0 Special Precautions

6.1 Only trained and authorized personnel are allowed to operate the furnace.

6.2 Verify the Heater Power Source is turned off and the operational lock is applied to the CONTROL ON/OFF Push Button located on the South side of the furnace prior to opening furnace door. This is to be used as an Operational Lock and does not replace, nor shall be used for the LOTO operation described elsewhere.
Note: 480V three phase power (potentially fatal) is supplied to the furnace control and heaters which are exposed on the inside. Avoid contacting the heating elements inside the furnace at all times without performing the appropriate LOTO procedure.

6.3 Do not create nor breathe particulates from the refractory walls or heat shield materials. 

6.4 During loading and unloading of the furnace the operator is required to wear N95 Dust-Mask or better. Also to avoid dust contamination the operator is required to wear Disposable Nitrile Rubber Gloves (or better) during the same operation of loading and unloading of the furnace.

6.5 Only authorized personnel shall open the control cabinet.

6.6 The two power cords located on the North side of the control cabinet are powered even with the disconnect switch turned OFF.

7.0 Test Reports

7.1 Logbook
A log and traveler must be maintained for each operation of the furnace.
7.2 
Follow traveler instruction as required for heat treatment cycle parameters such as time, temperature, gas flow rates, number and location of thermocouples.
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Long stemmed furnace gas input shutoff valve





Figure 4





Argon Regulator Valve





Argon Dewar gas use shut off valve





Long stemmed furnace gas shutoff valve





Black handled gas vent valve





Blue handled coil gas shutoff valve





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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