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1.0
Background
The Debonding Oven, FNAL # 9073, is used to pyrolize the various epoxies used in the construction of conventional magnet devices as the first step of the rebuilding process.  Considerable heat is involved in the process, with temperatures as high as 875 °F common.  In some cases, the devices being processed may be radioactive at a Class 1 or Class 2 level.  There are significant potential safety hazards presented by the high temperatures and the weight of the devices being debonded.  Potential for environmental pollution is also present if the process steps are not carefully followed.  This procedure details the steps required to insure the safe and efficient operation of the IB2 Debonding Oven.  It defines the structure of the Debonding Oven Operation Checklist (5525-FM-318956) which documents each Debonding Cycle from initial device loading through completion of debonding, cool down, and unloading.


1.1
Definitions:




Lead Operator:
The Crew Chief of the Debonding Oven Process.




Operator:
Crew member of the Debonding Oven Process.

2.0
Requirements

This entire Approved Document must be read and understood by the Trained /Approved Lead Operator and 
Trained/Approved Operator(s) before undertaking operation of the Debonding Oven.


No person shall enter the Oven Enclosure for any reason without the permission of the TD/Radiation Safety Officer, 
TD/Senior Safety Officer, the IB2 Building Manager, and the IB2 Production Manager.


The order of these process steps is considered a vital part of the work process.  They must be performed in the order 
described and must be recorded on the Debonding Oven Operation Checklist (5525-FM-318956) when performed. 


The Oven doors shall not be opened at any time the Enclosure Temperature is above 200 °F.  Once a Debonding 
Cycle is under way, the oven doors may not be opened without Senior Safety Officer Approval.

When the Debonding Cycle is complete, the properly completed and signed Debonding Oven Operation Checklist (5525-FM-318956) shall be turned in to TD/EFD/Process Engineering for retention as a permanent process record with a copy to the IB2 Production Manager.

Any personnel working with this equipment must be properly attired to prevent potential radiation contamination and minimize heat exposure to hands and arms.  They must also wear safety shoes and glasses.  This means a coverall, gloves as described below, and a respirator approved by the TD/Radiation Safety Office for the application, shall be worn at all times.  Gloves must be worn to prevent potential radiation contamination during the loading and unloading processes.  The unloading process adds heat to the hazards. Leather palm gloves over surgical gloves are the minimum required for this.


2.1
Personal Protective Equipment List

	Description
	
	Fermi Stock Number

	Coverall
	
	2250-0400 thru 0415

	Leather Palm Gloves
	
	2250-0950 or 1000

	Surgical Gloves
	
	2250-2490 thru 2500

	Hood
	
	2250-0420

	Shoe Covers
	
	2250-0425 or 0430


Use the 3M # 8293 P100 Particulate Dust Mask, which is available from 3M distributors.

2.2
Equipment Calibration

The calibration should be done prior to use, unless the previous calibration was done within the year.  The documentation of this calibration and of any and all repairs to the equipment will be maintained by the TD/EFD/Process Engineering Group and made available for review on demand.

	Device

Name
	System

Function
	Manufacture
	Model Number
	Serial

Number
	ANN

	Mini-Pro Controller
	Stack

Controller
	Honeywell
	UDC-2001-2-0000-0000-00-0122
	Y9242240186
	

	Mini-Pro Controller
	System

 Controller
	Honeywell
	UDC-2003-2-0000-0000-00-0122
	Y9242240187
	

	Mini-Pro Controller
	Auxiliary Heater Controller
	Honeywell
	UDC-2003-2-0000-0000-00-0122
	Y9242240188
	

	Temp.

Controller
	Enclosure 

Temperature
	Omega

Engineering
	CN2001 order 288084-012
	
	

	Temp.

Controller
	Enclosure 

Temperature
	Omega 

Engineering
	CN2001 order 287998-004
	
	


3.0
Operation

3.1
Loading and Preparing for Use



3.1.1
All Personnel shall wear the required Personal Protective Equipment as per Section 2.0 




Requirements, as defined in Section 2.1 Personal Protective Equipment List before any loading 



operations commence.

3.1.2
Load the device to be debonded on the trolley. Be careful of the flame sensor mounted in the center of the Oven door.  The device should be centered on the trolley within plus or minus 2 inches.



3.1.3
Attach the winch cable to the trolley.



3.1.4
All personnel must stand clear of the marked area west of the winch while the cable is under 



tension.  After the Approved Lead Operator assures this requirement is being heeded by all persons 


present, (s)he may activate the winch to pull the loaded trolley into the oven, while keeping watch 



to assure no part of the moving load will hit any part of the Oven Enclosure.  The device to be 



debonded should be at least three feet beyond the door.

3.1.5
Use Fibrex FBX 1900 Cement (Part Number MA-116559) or equivalent. Prepare a batch (about 1.5 gallons) of the cement or equivalent to seal the west door.  Apply a 1 inch bead of the cement in the bottom door guide.




Note(s):

Determine from the MSDS for the material selected if any precautions may be needed during the application of the material.


3.1.6
Close the door. Apply Fibrex FBX 1900 Cement or equivalent around the door perimeter to 



prevent excess air leakage into the Oven.


3.2
Start Up 



3.2.1
The Gas Valve should be open.
3.2.2
Verify that the timer is set in accordance with the Debonding Oven Operation Procedure Appendix A.


3.2.3
Turn the Stack Controller Main Power Switch on.



3.2.4
Verify the TC-1 and TC-2 Temperature Controller 'MAN' indicators in the lower right corner of 



the displays are both flashing. Press the TC-1 and TC-2 START/STOP Switch(es) if needed to 



light flashing 'MAN' indicator(s) (Refer to Diagram 3).

Note(s):


Any alarms generated on initial power up are considered invalid by the alarm system manufacturer and may be acknowledged and cleared immediately. Refer to section 4.1 Clearing Start Up Alarms.

3.2.5
Verify the Temperature Controllers TC-1 and TC-2 are set to the required process temperature, as specified by Engineering, for the device to be debonded, but no higher than 875 °F. This is the lower line of the Controller Display.



3.2.6
Press TC-1 and TC-2 Controller (Refer to Diagram 3) START/STOP Switches to start enclosure 



heating.  The Stack Controller will initiate the Afterburner Start Cycle when the Enclosure 



Temperature exceeds 99 °F.  Continue to Monitor the Process.


3.2.7
When the Stack exit temperature reaches 1400 °F, the Main Air Blower will turn on. The Stack is 



now ready to process the effluent generated by the Pyrolysis Process.

3.2.8
Any alarms occurring during this interval shall be responded to as provided in Section 4.3 Alarm Conditions.  Notify the IB2 Production Manager and IB2 Building Manager of any unusual operation or conditions as may occur during the process.

3.2.9
See the Data Logging System: Data Collection Instruction attached as Step 5.1 on page 9.

3.3
Shutdown and Unloading

There are significant personal safety hazards presented by the high temperatures involved in the process and the weight of devices being debonded.  There is also significant potential for environmental pollution if the process steps are not carefully followed.  The order in which these steps are performed is considered a vital part of the work process.  These steps must be recorded when performed in the Debonding Oven Operation Checklist (5525-FM-318956).




Note(s):

Personal Protective Equipment listed in Section 2.1 is required for the performance of Sections 3.3.7 and 3.3.9.

3.3.1
Verify the process has been maintained the specified number of hours at the specified process temperature. These requirements are device specific.  A list of device types and process times will be updated as appropriate and maintained as the Debonding Oven Operation Procedure Appendix A (5525-OP-318957).



3.3.2
Press TC-1 and TC-2 Controller START/STOP Switches to turn the heaters off. The yellow 



'MAN' indicator on the controller will flash. The Main Air Blower will remain in operation until 



the Enclosure Temperature drops below 400 °F.

3.3.3
The Lead Operator shall notify the IB2 Production Manager that the Debonding Cycle is complete.  The IB2 Production Manager shall issue a Radiation Survey Request form to the TD/Radiation Safety Officer, so (s)he may perform radiation wipe tests and any other testing or monitoring as may be identified.

3.3.4
Continue monitoring the Oven Enclosure Temperature at the time interval specified by Engineering until the temperature falls below 300 °F.



3.3.5
Turn off Stack Controller Main Power Switch after the Enclosure temperature falls below 300 °F.  



This action halts the Stack Afterburner Operation.

3.3.6
Continue monitoring the Oven Enclosure Temperature at the time interval specified by Engineering until the temperature falls below 200 °F.  Comments entered in the Debonding Oven Checklist (5525-FM-318956) shall be terminated at this time.  The properly completed and signed Debonding Oven Operation Checklist (5525-FM-318956) shall be turned in to the TD/EFD/Process Engineering Group for retention as a permanent process record with a copy to the IB2 Production Manager.



3.3.7
Remove cement from the west door and open door approximately 6 inches to speed cooling if 



needed.

3.3.8
Notify TD/Radiation Safety Officer that the Debonding and Cool Down Cycles are complete.  The TD/Radiation Safety Officer will conduct such tests as deemed necessary and will notify IB2 Building Manager, and the IB2 Production Manager when test results are complete and device may be removed.

3.3.9
When the Enclosure Temperature drops below 150 °F and upon receiving the TD/RSO approval the device can be removed by the Approved Operator(s) wearing the required PPE specified in Section 2.1.



3.3.10
Any Device being unloaded must be protected from weather conditions in such fashion as will 



assure no ash, dust or other potential contaminants may be released into the environment. 

3.3.11
The Enclosure Doors shall be closed at all times when the Oven is not in use, except for loading, unloading, or approved maintenance procedures.  No person shall enter the Oven Enclosure for any reason without the permission of the TD/Radiation Safety Officer, TD/Senior Safety Officer, the IB2 Building Manager, and the IB2 Production Manager.

4.0
Alarm System Overview
The Debonding Oven uses an Ametek Panalarm Series 90 Annunciator System to warn of operations at variance to desired conditions.  There are six possible alarm conditions, or sets of conditions, as the IB2 Debonding Oven is configured.  Alarms are communicated by an Alarm Klaxon and Indicator Light Panels.  All Checklist Required Readings shall continue to be taken during an alarm condition.  Record any action taken, and the time of the action, to correct the alarm conditions in the Debonding Oven Operation Checklist Comments (5525-FM-318956).

4.1
Clearing Alarms



4.1.1
Start Up Alarm

On initial start up, the Alarm System enters a Test Mode.  This mode sets all alarm conditions ON.  After approximately 5 seconds, the alarms may be cleared.  The (ACK) button must be depressed for 1 second to silence the Alarm Klaxon. Observe that all Alarm Indicator Lights remain lit and flashing.  This is verification of proper operation of the lamps.  Press First Reset.  If all Alarm Indicator Lights go out, system is in normal operating mode.  If any Alarm Indicator Lights remain lit, record the time and name of alarm, check Section 4.3 Alarm Conditions for the appropriate response, and notify Supervisor.



4.1.2
Run-Time Alarm




Record the time and label of the associated Alarm Indicator Light. Press (ACK) to silence 



Alarm Klaxon.  Press First Reset.




4.1.2.1
If Alarm Indicator Light goes out, alarm condition was false or transient.  Record alarm 




reset time.




4.1.2.2
If Alarm Indicator Light does not extinguish, alarm condition is considered valid.  Notify 




Supervisor and attempt to verify alarm condition according to alarm type as defined 




below in Section 4.3 Alarm Conditions.  DO NOT OPEN THE OVEN WITHOUT 




SUPERVISOR PERMISSION.


4.2
System Parts



4.2.1
The Alarm Klaxon is mounted on the front of the Stack Control Panel.  It is sounded on all alarm 



conditions and can be silenced by pressing the acknowledge button.



4.2.2
The Indicator Light Panels have four possible operational states.





(a)  Off. 


No alarm state exists.  This is the normal operating state.





(b)  Slow Flash. -  1 HZ.

Alarm condition valid, no acknowledge issued.





(c)  Fast Flash - 4 HZ. 

Annunciator Panel initial self test mode.





(d)  On. 


Alarm condition still valid after horn silenced by Acknowledge 







Button.


4.3
Alarm Conditions



4.3.1
Flame Out




The Afterburner System Start Cycle includes a 3 minute purge, a pilot ignition and flame Prove 



Up Cycle, and main burner ignition.  The pilot flame must 'prove up' within a range of 2 to 30 



seconds depending on ambient temperature.  The nominal time is 3 to 5 seconds.  Should this 



Prove Cycle fail, the main gas valve will remain locked out, the Alarm Klaxon will sound and the 



Flame Out Alarm Indicator will begin to flash. 




Operator Response: 1st Alarm-Follow the 4.1.2 Run Time Alarm.  If the alarm persists or repeats 



on this condition, turn Main Power Off and notify Supervisor of a System Malfunction and log 



this action on Debonding Oven Operation Checklist Comments (5525-FM-318956).

4.3.2
Low Stack Temperature

If the Oven Enclosure is 400 °F or over and the Stack Exhaust Temperature is less than 1400 °F, the Enclosure Heaters are turned off via Control Relays 2, 4, and Temperature Controller TK2, the Alarm Klaxon will sound and the Low Stack Temperature Alarm Indicator will begin flashing.  The heaters remain locked out until the Enclosure Temperature drops below 400 °F or the Stack Exhaust Temperature rises above 1400 °F.  When either or both conditions change to the permissible range, the power is restored to the Enclosure Heaters, an unacknowledged Alarm Klaxon will silence, the Low Stack Temperature Alarm Indicator will extinguish, and the process will continue.




Operator Response: Follow the 4.1.2 Run Time Alarm.  If the alarm persists or repeats, notify 



Supervisor and log data on Debonding Oven Operation Checklist Comments (5525-FM-318956).



4.3.3
High Stack Temperature




If the Stack Exhaust Temperature is 1650 °F or over, the Enclosure Heaters are turned off via 



Control Relay 5, the Alarm Klaxon will sound and the High Stack Temperature Alarm Indicator 



will begin flashing.  The Main Air Blower Damper will be in the High position, since it 




modulates to this state as part of the normal control process when Stack Temperature is greater 



than 1550 °F.  The heaters remain locked out until the Stack Exhaust Temperature falls below 



1650 °F.  When the Stack Exhaust Temperature returns to the permissible range, the power is 



restored to the Enclosure Heaters, an unacknowledged Alarm Klaxon will silence, the Alarm 



Indicator will extinguish, and the process will continue.




Operator Response: Follow the 4.1.2 Run Time Alarm.  If the alarm persists or repeats, notify 



Supervisor and log data on Debonding Oven Operation Checklist Comments (5525-FM-318956).



4.3.4
Oven Flame




Ultraviolet scanners are installed in each door of the oven to detect flames within the enclosure.  If 



flame is detected, the Enclosure Heaters are turned off via Control Relay 6, the Alarm Klaxon will 



sound and the Oven Flame Alarm Indicator will begin flashing.  When the oven flame 




extinguishes, the power to the Enclosure Heaters will turn on, an unacknowledged Alarm Klaxon 



will silence, the Alarm Indicator will extinguish, and the process will continue.




Operator Response: Follow the 4.1.2 Run Time Alarm.  If the alarm persists or repeats, notify 



Supervisor and log data on Debonding Oven Operation Checklist Comments (5525-FM-318956).

4.3.5
Oven Pressure


The Photohelic pressure gages are connected to the Oven Enclosure. The Debonding Oven System is designed to operate with a negative pressure.  If the Photohelic Gages should detect a positive pressure of .greater than .1" of water, the Enclosure Heaters are turned off via Control Relay 8, the Alarm Klaxon will sound and the Oven Pressure Alarm Indicator begins flashing.  When the oven pressure returns to appropriate levels, the power to the Enclosure Heaters will turn on, an unacknowledged Alarm Klaxon will silence, the Alarm Indicator will extinguish, and the process will continue.


Operator Response: Follow the 4.1.2 Run Time Alarm.  If the alarm persists or repeats, notify Supervisor and log data on Debonding Oven Operation Checklist Comments (5525-FM-318956).

5.0
Recording Data
Data Logging System: Data Collection Instruction 

DataWorxMonitor is normally running and the system is automatically logging, in a file, the data collected from the Oven Control System.
This process can be tested by generating a set of data (e.g. through the Data Collection Test Push Button) and reading the corresponding file.

The Data file is placed in the local E Drive under the Data directory; and has (e.g. for data recorded on today’s date) the format: dOven-May-13-2005.csv.
It is in a comma-separated-values format.

If the DataWorxMonitor application is not running the file would not be generated.  Data will still be stored in a buffer inside the PLC memory, and delivered as soon as the DataWorxMonitor process is restarted.

In order to start the DataWorxMonitor: double click the application ‘DataWorx PLC Monitor’ on the desktop.  Click on connect.  The name/address of the PLC will show on the right side list.

Click on the start listening and, if data are present in the queue, those are automatically collected with 500ms frequency.

If this process is not working refer to the document ‘LogMonitorLoadInstructions.doc’ for instruction on how to download the saved configuration and start the whole system.  This should not happen and Tooling Maintenance Personnel has to be involved.

After the data are in the file it is possible (and recommended) to run the LabVIEW application (shortcut on the desktop) to transfer the data on TDServer1 in: public under dOven.  The file generated is in a text format readable with Excel.

Procedure:

1. Double click on the LabVIEW application on the desktop.

2. The application will ask you to select the file to analyze, select the appropriate file.

3. The destination file is selected to be in the form 5-13-2005.xls (for today’s date).

4. Click OK.  In a short instant the data spreadsheet is written in the TDServer1 designated location; i.e. 
M(public):\dOven
Comprehensive temperature and other pertinent Data from the Oven are set to be recorded by the system every 15 minutes of functioning.

If an alarm appear or disappear Data are collected immediately.

Luciano Elementi

Eng. & Fabric.
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Diagram 1

Debonding Oven Layout
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	LST
	Low Stack Temperature Light

	HST
	High Stack Temperature Light

	F.O.
	Flame Out Light

	O.F.
	Oven Flame Light

	HC
	High Combustibles Light

	OP
	Oven Pressure Light

	A/F/T
	Acknowledge (ACK) / First Reset / Test

	TIC-1
	Integrated Controller #1 (Auxiliary Heaters)

	TIC-2
	Integrated Controller #2 (Process Monitor)

	TIC-3
	Integrated Controller #3 (Stack Air Modulator)

	S1
	Main Power Switch

	L1
	Main Power Switch On Light

	L2
	Main Air Blower On Light

	L3
	Combustion Air On Light

	L4
	Main Gas On Light

	PH 1
	Photohelic Gage Switch 1

	PH 2
	Photohelic Gage Switch 2

	Reset
	Flame Control Relay Reset

	TC-1
	Enclosure Temperature Controller #1 (Refer to Diagram 3)

	TC-2
	Enclosure Temperature Controller #2 (Refer to Diagram 3)


Diagram 2

Stack Control Panel
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Diagram 3

TC-1 and TC-2 Controller

Debonding Oven Operation Procedure
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