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PREFACE

This Procedure will include instructions to install Cernox type 1030-SD temperature sensor assemblies onto the Beam Position Monitors (BPM’s) used in Cryomodules. A total of 47 Cernox sensors will be installed on the Cryomodule; this procedure details 2 of those sensors.
Materials Required to Complete this Procedure
· 2 Pre-made Cernox type 1030-SD temperature sensors mounted on G10 boards with California Fine Wire “Quad Twist” wire attached. See Figure 1.
· Medium grit sand paper (80-150 grit range)
· 1679 tech spray or Alcohol 
· Lakeshore Stycast 2850 FT “Black” epoxy type ES-2 
· White (Lint Free) Gloves (Fermi stock 2250-1800) or Surgical Latex Gloves (Fermi stock 2250-2494) Scotch Glass cloth tape, Kapton tape & (Fermi stock 1130-2800)Polyester Film, Silver Metalized Tape, 3M  Part #850-1
·  4-Wire Resistance Reading Multimeter
· (CM2_Checkout_Temperature Sensors_Master.xlsx) spreadsheet.

 The purpose of the spreadsheet is to record 4-wire resistance measurements. 

Location of Spreadsheet & Procedure: T&I Website

NOTE:

Follow guidelines per the facility that work will be performed, such as any safety or specific handling procedures. One such example, when working on Cryomodules, White (Lint Free) Gloves (Fermi stock 2250-1800) or Surgical Latex Gloves (Fermi stock 2250-2494) shall be worn by all personnel when handling all product parts after the parts have been prepared 
and cleaned.

1. Pre-mounting 
· Inspect the RTD assembly for defects, such as “pinched or “crinkled” wires. Note the RTD serial number and verify its location on the Cavity. Prior to starting the mounting procedure, using the checkout spreadsheet, verify the room temperature resistance of the RTD with a 4-Wire resistance measurement.
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                                                                                  (Figure 1)

The CRYOMODULE consists of four Beam Position Monitors (BPM’s). The BPM’s are located at the downstream end of the CRYOMODULE, past the eighth cavity. See Figure 2
A total of 2 Cernox RTD Sensor PCB’s will be used for the BPM’s on the CRYOMODULE. One will be designated as “Primary” and one designated as “Redundant”
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                                                                                  (Figure 2)

The labeling structure of each BPM Cernox RTD Sensor PCB assembly is:
For Primary sensor mounted between BPM 1 & BPM2
RTD_BPM1/BPM2Pri 
For Redundant sensor mounted between BPM 2 & BPM3
RTD_BPM2/BPM3Redu 
· Locate the area where the RTD Sensor PCB is to mount.
· NOTE: The RTD PC Board placement on this BPM will be on the flat ( Top & Bottom ) adjacent to the RF Connector it is 23/32” (19mm) from the rear edge of the flat and  3/8” ( 10mm) from the RF Connector See Figure’s 4 & 5 on page 9.

· Mark the area using a permanent marker where the RTD Sensor PCB is to mount and sand the area with a medium grit sand paper, somewhere in the range of 80 to 150 Grit. Sand off the smooth finish to create an abrasive surface. This will allow the Stycast to better penetrate the surface and provide better adhesion. Thoroughly clean the sanding debris from the area with the 1679 tech spray or Alcohol.
2. Mounting of Cernox RTD Sensor PCB’s

· Orient the RTD sensor PCB so that the exposed sensor will mount onto the BPM. See Figure 3 on the next page.
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                                                                                  (Figure 3)

· Apply a thin and even coat of Stycast epoxy across entire backside of RTD sensor PCB. Apply a thick coat of Stycast epoxy in the area where the sensor PCB will mount.
· Gently affix the RTD sensor PCB to the surface, while being careful not to apply too much pressure to RTD. Excessive pressure can cause permanent damage to the RTD.
· After securing the RTD sensor PCB onto the area, apply strips of Kapton tape across the RTD to firmly attach it to the surface. See Figure’s 4 & 5 on the next page.
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        (Figure 4)
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                                                                                 (Figure 5)
· For the protection of the sensors, short the 4 exposed wires at the end of each of the individual RTD assemblies together. Allow epoxy to cure approximately 24 hours at room temperature.

· After allowing the epoxy to cure, remove the Kapton tape and inspect the RTD to ensure that it was properly mounted to the surface. It is critical that the sensor is flat on the surface and not angled in any way. 

     See Figure 6 for details.
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                                                                                 (Figure 6)

· If the sensor is improperly mounted, it will need to be removed very carefully and re-attached. 

· If the sensor is properly mounted, proceed with a 4-Wire resistance measurement and check the sensors to ground. The values do not need to be recorded at this point, just verify that the sensor was not damaged during install and proceed to the next step.  

· Follow up by adding more epoxy to encapsulate the entire sensor and ensure a secure mount to the surface. Allow this second coat of epoxy to cure approximately 24 hours at room temperature.                       See Figure 7 
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                                                                                  (Figure 7)
· Perform resistance readings with a 4-Wire measurement. Follow with a 2-Wire measurement of the sensor to ground. Record the temperature of the room and enter all data into the CM2_Checkout_Temperature Sensors_Master.xlsx spreadsheet. The checkout form will be uploaded to the T&I Website.

· For the protection of the sensors, short the 4 exposed wires at the end of each of the individual RTD assemblies together prior to installation onto Flanges. 
3. Secure wiring in preparation of Magnetic shielding installation.

· Remove all Kapton tape from the BPM’s and route the cable assembly as shown in Figure
Quad Lead Wire. 
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