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PREFACE

	This procedure will detail instructions to install Cernox 1030-SD temperature sensor assemblies onto dipole corrector coil power leads used for Cryomodules. A total of 6 cernox sensor assemblies will be installed on the dipole power leads. 


Materials Required To Complete Procedure

· 6 Pre-made Cernox-1030-SD temperature sensor assemblies 
   			See Figure 1.
· Medium grit sand paper (80-150 grit range)
· 1679 tech spray or Alcohol 
· Lakeshore Stycast 2850 FT epoxy type ES-2 
· Scotch Glass cloth tape, Kapton tape & small cable ties
· 4-Wire Resistance Reading Multimeter
· CM_Temperature_Sensors_Checkout_Procedure_Master.doc
Click the link below to open document:



























1. Pre-made Cernox Sensor PCB Assemblies

· Pre-made cernox assemblies consist of a Cernox 1030-SD sensor stycast epoxied into a G10 board. A varying length of quad twist wire covered in fiberglass braid; an interface PCB that is completely encapsulated in stycast epoxy to transition from the quad twist wire to a specified length of quad lead wire; then another interface PCB that is completely encapsulated in stycast epoxy to transition from quad lead wire back to a specified length of quad twist wire. 
 			See Figure 1 below.
Fixed length of ??? cm quad lead wire

1st Interface PCB completely encapsulated in stycast


[image: IMG_7048]2nd Interface PCB completely encapsulated in stycast

Fixed length of 55 cm of quad twist wire covered on fiberglass braid
Varying lengths of quad twist wire covered with fiberglass braid
Cernox 1030-SD sensor stycast epoxied into G10 board

                                                                                
(Figure 1)
Perform a 4-wire measurement
(I+) Red
(I-) Black
(V+) Green
(V-) Yellow
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2. Pre-mounting 

· Before mounting, inspect the sensor assemblies for defects, such as “pinched or crinkled” wires. Note the sensor serial numbers and verify its location on the dipole power leads using the Cryomodule Checkout Temperature Sensors Master spreadsheet designated for the cryomodule.
· Also use this spreadsheet to verify and record the room temperature resistances of the sensors by performing 4-wire resistance measurements.	
	
3. Cryomodule Dipole Power Leads

· The following figures show the cryomodule dipole power leads. 
Figure 2 shows the cryomodule dipole power leads with the lead that all six cernox assemblies mount to highlighted in red.  (All six sensor assemblies mount along the length of the same power lead) 
Figure 3 shows the position number (1-6) and the position designations where all six sensors are mounted.
Figure 4 shows a spreadsheet with the measured distances along the length of the power lead from the cold end flange face (face opposite splice block) to where each sensor is mounted. 

[image: C:\Users\deddy\Desktop\Work Pics\CM2 DIPOLE LEAD RTD PICS\IMG_7190.JPG]4K thermal block
80K thermal block
Power leads inside stainless steel tubes (X4)
Warm end

(Figure 2)Cold end-Power lead/dipole lead splice block
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[image: C:\Users\deddy\Desktop\Work Pics\CM2 DIPOLE LEAD RTD PICS\IMG_7190.JPG](6) 80K
(5) 4K-80K 2
(4) 4K-80K 1
(2) 4K 2
(3) 4K-80K INTERCEPT

(1) 4K 1
4K thermal block
80K thermal block
Warm end

(Figure 3)Cold end-Power lead/dipole lead splice block








	
MEASURED SENSOR POSITION DISTANCES

	

	
POSITION #
	POSITION DESIGNATION
	
DISTANCE FROM FLANGE FACE TO SENSOR

	
	
	

	1
	4K 1
	9 mm

	2
	4K 2
	381 mm

	3
	4K-80K INTERCEPT
	 @ END OF 4K THERMAL BLOCK (SEE FIGURE 3)

	4
	4K-80K 1
	616 mm

	5
	4K-80K 2
	773 mm

	6
	80K
	1206 mm


(Figure 4)


4. Mounting Cernox Sensor PCB Assemblies to Power Leads

· After locating the position where each sensor will be mounted, use a medium grit sand paper (80 to 150 grit) to sand the smooth finish of the stainless steel tube. This will create an abrasion that will allow the Stycast to better adhere to the surface. Thoroughly clean the sanding debris from the area with the 1679 tech spray or Alcohol. See figures 5 and 6

[image: C:\Users\deddy\Desktop\Work Pics\CM2 DIPOLE LEAD RTD PICS\IMG_7205.JPG]SENSOR PCB POSITION AREA SANDED 

(Figure 5)

 		  [image: C:\Users\deddy\Desktop\Work Pics\CM2 DIPOLE LEAD RTD PICS\IMG_7207.JPG]4K-80K INTERCEPT SENSOR PCB POSITION AREA SANDED 

(Figure 6)
· Using a piece of fiberglass tape, attach and hold each cernox sensor PCB assembly in its position where it will be mounted.  Be sure to orientate it so that the exposed cernox sensor face will mount to the sanded surface.  
See figure 7

[image: C:\Users\deddy\Desktop\Work Pics\CM2 DIPOLE LEAD RTD PICS\IMG_7306.JPG]
(Figure 7)

· Apply a thin and even coat of stycast to the sensor face and a thick layer of stycast to the sanded area where the sensor will mount. See Figure 8

[image: C:\Users\deddy\Desktop\Work Pics\CM2 DIPOLE LEAD RTD PICS\IMG_7312.JPG]
(Figure 8)
· Gently affix the sensor PCB to the mounting surface. Use a piece of kapton tape to wrap around the sensor and hold it firmly to the power lead.  Make sure that the sensor PCB remains flat and centered on the power lead.  See Figure 9

[image: C:\Users\deddy\Desktop\Work Pics\CM2 DIPOLE LEAD RTD PICS\IMG_7314.JPG]
(Figure 9)

· After securing the sensor PCB into place with the kapton tape, attach a small cable tie around the sensor PCB and power lead to hold it while stycast cures.  Be sure to place the cable tie centered over the sensor and also be careful not to make it overly tight, it only needs to be snug to hold the sensor.  After attaching cable tie, make sure the sensor PCB is still flat and center on the power lead.  See figure 10

[image: C:\Users\deddy\Desktop\Work Pics\CM2 DIPOLE LEAD RTD PICS\IMG_7316.JPG]
(Figure 10)

· Perform 4-wire resistance measurements of all six sensors followed by 2-wire resistance measurements of the sensor to ground. Verify and record the data in the Cryomodule Checkout Temperature Sensors spreadsheet.  
· Allow stycast to cure for approximately 24 hours and then carefully cut cable tie off and remove kapton tape.  Inspect each sensor carefully, making sure that it is flat, centered, and securely attached to the power lead.  See Figure 11

[image: C:\Users\deddy\Desktop\Work Pics\CM2 DIPOLE LEAD RTD PICS\IMG_7254.JPG]
(Figure 11)
· Add more stycast where necessary to fully encapsulate and secure the sensor PCB to surface.  After additional stycast has been added, wrap and additionally secure sensor PCB to power lead with kapton tape followed by fiberglass tape.  See figure 12

[image: C:\Users\deddy\Desktop\Work Pics\CM2 DIPOLE LEAD RTD PICS\IMG_7259.JPG]ADDITIONAL STYCAST ADDED, WRAPPED AND SECURED ALSO WITH KAPTON AND FIBERGLASS TAPE 

(Figure 12)

5. Routing of Cernox Sensor PCB Assembly Wires

· Route the remaining wire of each sensor along the power lead (s), securing it to the power lead(s) with fiberglass tape, to the central location shown in figure 13.
· Once wires have been routed to central location, coil up the remaining wire of each sensor and secure it with a small cable or twist tie.  See figure 13   Perform 4-wire resistance measurements of all six sensors followed by 2-wire resistance measurements of the sensor to ground. Verify and record the data in the Cryomodule Checkout Temperature Sensors spreadsheet.    
· Secure all 6 coiled cernox sensor PCB assembly wires to the power leads. See figure 13
· 

[image: C:\Users\deddy\Desktop\Work Pics\CM2 DIPOLE LEAD RTD PICS\IMG_7266.JPG]WIRES ROUTED AND SECURED TO POWER LEAD(S) WITH FIBERGLASS TAPE
CENTRAL LOCATION FOR REMAINING WIRES; WIRES COILED AND SECURED TO POWER LEAD

(Figure 13)
CM_ DipolePowerLead_RTD Install Procedure.docx
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