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PREFACE

This Procedure will include instructions to install Cernox type 1030-SD temperature sensor assemblies onto the HOM and He Vessel devices used in Cryomodules. A total of 47 Cernox sensors will be installed on the Cryomodule; this procedure details 24 of those sensors in the following breakdown.
· 16 HOM (Higher-Order Mode)Sensors

·   8 He Vessel (Helium Vessel)Sensors

Materials Required to Complete this Procedure
· 24 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 epoxy type ES-2 
· Permabond 910 adhesive or equivalent
· Scotch Glass cloth tape, Kapton tape & Kevlar string
· Soldering Iron, Flux, Hot Tweezers and Heat Gun

· 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

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 contains Eight Cavities. See Figures 2, 3&4.
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                                                                                  (Figure 2)
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                                                                                  (Figure 3)
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                                                                                  (Figure 4)
Each Cavity consists of two HOM’s. HOMa is located in line with the Input Coupler and HOMb is located on the opposite end near the He Vessel. 
A total of 16 Cernox RTD Sensor PCB’s will be used for the HOM’s on the CRYOMODULE. 

Additionally, each Cavity will have a Cernox RTD Sensor PCB near each He Vessel invar connection pin. 
The labeling structure of each HOM Cernox RTD Sensor PCB assembly is:
For Cavity 1, HOM 1a 

RTD_HOM_ThermShldSupSide-1a
For Cavity 1, HOM 1b 

RTD_HOM_ThermShldRtnSide-1b
The labeling structure for the He Vessel sensors is:

          RTD_HeVessel-1= Cavity 1 “He Vessel” RTD

Follow this same labeling structure for each Cavity

· Locate the area 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. See Figure 5
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                                                                                  (Figure 5)
2. Mounting of Cernox RTD Sensor PCB’s

· Orientate the RTD sensor PCB so that the exposed sensor will mount onto the HOM or He Vessel. See Figure 6.
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                                                                                  (Figure 6)
· 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 will 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 Figures.
          Insert pictures & complete procedure after install

· Mounting examples continued...
· Allow epoxy to cure approximately 24 hours at room temperature.
Remove the Kapton tape.

· Follow up by adding more epoxy to encapsulate the entire sensor and ensure a secure mount to the surface. Allow epoxy to cure approximately 24 hours at room temperature. See Figure
· Secure wiring in preparation of Magnetic shielding installation.

· For the He Vessel sensors, route the cable as shown in Figure  below, tape down the cable near the sensor and secure it with Kevlar string.
· Continue the path of the He Vessel cable along side the HOM and secure it by wrapping glass cloth tape around it along with Kevlar string. See figure 15 on the next page.
· Secure all the HOM cabling by wrapping glass cloth tape around the HOM body. Group the He Vessel cable along with the HOM cables and bring all of them out in preparation of Flange termination.  See figure .
· 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.
· Short individual sensors together to protect them prior to installation onto Flanges. 
Quad Lead Wire. 


Fixed length of 110 cm.





1st Interface     PCB





Cernox Sensor 





Pre made sensor assembly. Lengths vary.





Quad Twist Wire. 


Fixed length of 55 cm.





2nd Interface     PCB





Perform a 4-wire measurement


(I+) Red


(I-) Black


(V+) Green


(V-) Yellow
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Cavity String Assembly 





He Vessel 





 Cavity 1





Input Coupler 





Main Coupler 





HOM 1b





HOM 1a





Invar rod clamping pin
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(Not shown)





  He Vessel     


Sensor location 


All Cavities 








 Two Cavity string





HOM a





Sensor location on HOM





Exposed Sensor in PCB potted with Stycast              





RTD PC Board 





Fiberglass


  Tubing









          CM_HOM HeVessell_RTD_Install Procedure.doc


                         This document is uncontrolled when printed. The current version is maintained on the T&I website.


