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1.0
Scope

This document summarizes the process for operation of the necessary equipment for curing the CLAS12 toroid coils. Operation will be conducted by IB2 technicians subsequent to vacuum impregnation and in accordance with the CLAS12 Torus Coil Impregnation and Final Assembly 464112 Traveler.
2.0
Equipment/Materials
2.1 
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Potting Mold (TCF1052)
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Curing Box
2.3
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Coil Power Supply
2.4
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Controller

3.0
Operating Procedure
3.1 Preparation
3.1.1 The entire work area shall be clear and roped off.
3.1.2 Connect the vacuum and clean per Traveler.
3.1.3 Connect the power leads.
3.1.4 Connect the extension cord to the heaters.
3.1.5 Ensure the ramp rates are selected at the appropriate values.
3.1.6 Ensure thermocouples and instrumentations are in place.
3.1.7 Connect the Data Collection System.
3.1.8 Remove LOTO from Magnetizer Power Supply.

3.2 Operation
3.2.1 Turn the Magnetizer Power Supply on with the handle.

3.2.2 Press the Start button on the Local Control Panel, then press RESET. The System Ready light should be on at this point.

3.2.3 On the HMI, enter the initial resistance of the coil by pressing the Enter key and adjusting it with the up/down arrow.
3.2.4 Press Start once, the system will start at 20°C set point (not heating).
3.2.5 Press Start a second time to change the set point to 70°C and the coil will start warming up to the preset ramped temperature.

3.2.6 Verify that the temperature read-back is approximately the ambient temperature.

3.2.7 Pressing the Start push button will cycle through each of the available set point values (20, 70, 115, 125°C).
3.2.8 Turn on the 3 Auxiliary Heaters.

3.2.9 Once the set point is set to 115°C, the system will automatically increase the temperature for the next 1.5 hours until it reaches 125°C. The temperature will remain at 125°C for 8 hours and then shut down automatically at the end of the cure.

3.2.10 Wait until 60°C before opening the Curing Box.
3.3 
Shut down and End of Operation
3.3.1 Turn off the power supply.
3.3.2 Disconnect the external heaters and relative plugs

3.3.3 Disconnect the lead.

4.0
Emergency Shut-Down Procedure

Note:  There are 5 locations with an emergency shutdown button – one on each end of the Curing Box, one at the end of the magnetizer, one at the magnetizer console, and one at the Magnetizer Power Supply.

4.1
Any of the five emergency buttons will shut down power to all the heaters.

4.2
Turn off the power supply and disconnect all the external heaters relative plugs prior to touching the any of the equipment.

4.3.
Waning: the mold may be hot. 
5.0
Lock-Out/Tag-Out Procedure

5.1
No Lock Out/Tag-Out (LOTO) procedures are required for the external heaters.

5.2
A LOTO procedure is required for the Magnetizer Power Supply: see 5525-OP-333832.
6.0
Special Precautions
6.1 There are potential trip hazards within the work area from the plugs and extensions associated with the different equipment. 
7.0 Test Reports
7.1
The system shall automatically log key elements of the process, quality assurance reports shall be generated in accordance to the pertinent traveler.
Appendix A:

Working philosophy and other details
The system is composed of two PLC (GE and Siemens) controlling, respectively, the Power Supply Functions and the cooling water and the Curing Cycle and temperatures.

The two PLCs communicate their running and ready status, the system is not allowed to run (and will shut itself off) if either PLC is communicating “Not Ready”.
The driving command to the Power Supply is controlled by a smoothing ramp function to prevent any overvoltage due to the inductive load of the coil.
The Temperature Set Point is set in the PLC and controls the Set Point variable in the PID Loop. This same ramp speed is set in the Temperature Controller Boxes for the Auxiliary Heaters.
A scheme of the Control System follows:
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