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1.0
PURPOSE:

This procedure describes the process for completing the preparation and assembly of components that comprise the TF flag/box assembly.  This works needs to be completed prior to starting the hub assembly activities. 

2.0 SCOPE:


The TF Flag assembly is made up of several components including the copper electrical flag, structural stainless steel box, and diagnostics to monitor resistance, temperature and strain.
 There are 24 Inner and 48 Outer Flag/Box Assemblies that need to be assembled.  All of the assemblies will have voltage probes.  Only (2) inner and (2) outer will have temperature and strain gauge diagnostics.  This procedure will also include the preparation and installation of strain gauges on (4) shear keys.  


This procedure will describe the following processes:
2.1 Preparation of the TF copper flags prior to application of insulation. 

2.2 Installation of diagnostics 

2.3 Application of Kapton insulation as well as dry glass tape application
2.4 Assembly of the TF flags to structural boxes including vacuum sealing  

2.5 Preparation of Shear Keys for Fiber Optic Strain Diagnostics

3.0
REFERENCE DOCUMENTS:

3.1 ESHD-5008, Environmental, Safety and Health Manual

3.2 Drawings:

3.2.1 E-DC1292
Outer Flag Box

3.2.2 E-DC1293
Inner Flag Assembly

3.2.3 E-DC1294
Outer Flag Assembly
3.2.4 E-DC1304
Inner Flag Box
3.2.5 E-DC1314
Inner and Outer Flag Probe and Box Assembly
3.2.6 E-DC1318
TF Flag and Shear Key Modifications for Fiber Optic Diagnostics
3.2.7 E-DC1308
Shear key details

4.0 PREREQUISITIES:

4.1 The Engineering Work Package Number for this activity is: WP-1032
4.2 A JHA will be generated for this procedure.   JHA Complete: ___________Date: ___________
4.3 A Pre-job briefing must be completed prior to starting this procedure.  Provisions of all safety related issues via the Job Hazard Analysis sheets must be reviewed at this meeting.  

Pre-Job Briefing Complete Date: _____________ Performed By: ___________________

4.4 Obtain a D-site Work Permit for all work performed in the D-site basement.

D-Site Work Permit: ________________________

5. MATERIALS AND SPECIAL EQUIPMENT

5.1. Materials:

5.1.1. Dry glass tape 0.007 inch thick X 1 inch
5.1.2. Type H Kapton, 0.005 in. thick x 36 in. wide sheet (cut to length)
5.1.3. Kapton adhesive backed tape 0.00325 x 1 inch wide
5.1.4. E-DC1292
Outer Flag Box
5.1.5. E-DC1304
Inner Flag Box
5.1.6. E-DC1293
Inner Flag Assembly
5.1.7. E-DC1294
Outer Flag Assembly
5.1.8. E-DC1308
Shear key 
5.1.9. Vulcanized silicone rubber tape

5.1.10. Mold Release- “Miller-Stephenson”, PTFE Release Agent Dry Lubricant #MS-122DF
5.1.11. Silicone RTV Heat Resistant Sealant- Product no. 736
5.1.12. Cleaning (degreasing) solvent

5.1.13. “IDI” Coax Probe P/N 100526-H-16-BF with RO316 Coax cable type “H” probe tip

5.1.14. Fiber optic temperature probe P/N FOT-C by FISO

5.1.15. Fiber optic strain gauge P/N FOT-S by FISO

5.1.16. Epoxy for stain gauge- M-Bond AE-10 Adhesive Jim, we may have to change to a higher temperature epoxy
5.1.17. Ceramic thermal adhesive for thermocouples.. Arctic Alumina Thermal Adhesive- by Artic Silver Inc.

6.   Fabrication Process
6.1. Preparation of TF Flags and Boxes:

6.1.1. Inspect and remove all sharp edges or burrs from the TF flags, boxes and shear keys.  Thoroughly clean (degrease) the copper flag assemblies, stainless flag boxes and shear keys using IH approved cleaning solvents.

6.1.2. Once cleaned, minimize handling the components without the use of cotton or latex gloves.

6.1.3. Silver plate (per D-NSTX-IP-2853) the electrical contact faces (both ends) of the TF flags
6.1.4. Silver-plate (per D-NSTX-IP-2853) only the small diameter end of the probe groove, which run along the both sides of the copper flag. (TF bundle end). (Figure 1)

6.1.5. Components have been cleaned and prepped for assembly.

Complete ATI Verify: ____________________ Date: _________________

6.2. Installation of Diagnostics:

6.2.1. Install (2) voltage probes on each TF flag.  [72 flags total]

6.2.1.1. Carefully press fit the end of the probe into the silver plated portion of groove provided on the both sides of the flag.  Route the cabling in the groove, exiting out the front sides of the flag face.  Hold the cable in position with Kapton tape. [See figure 1] Jim, could we epoxy, say,  1” length) of the probe cable into the groove beyond the barrel at the probe end? I’m afraid that it may slip back if only the press-fit holds it in. Since the peak flag temperature (away from the joint) should be less than 35C, a quick rt cure epoxy should do it. 
6.2.1.2. Extreme care should be taken to avoid damage to the portion of the probe projecting beyond the end of the flag.
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Figure 1- Voltage probe and Insulation Installation
6.2.2. Install the Fiber optic probes on  (2) inner and (2) outer flags 

6.2.2.1. The fiber optic probes are installed on the bottom side of the flags, side away from the shear key. [See Figure no. 2]
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Figure 2- Fiber Optic Probes

Jim, see my e-mail to Bruce Paul on 10/10/3. This changed a little bit. Also, please note that we want to maintain the same probe-probe spacing on both the inner layer and outer layer flags. So, on an inner layer flag which is wider, there will be more than 0.125” setback from the edge./
6.2.2.2. The fiber optic temperature probe is located in the center groove, see figure no. 2.  Secure the end of the probe in place using “Arctic Alumina Thermal Adhesive”- by Artic Silver Inc.  Follow directions on the adhesive container.

6.2.2.3. Ensure that the epoxy is flush with the groove and does not protrude beyond.

6.2.2.4. Carefully store flag in clean safe area to await installation of strain gauge probes.

6.2.2.5. The ATI or his designee shall inspect the final temperature probe installation.

Outer Flag no. 1 is complete: ATI verify:___________________________  Date: _____________

Outer Flag no. 2 is complete: ATI verify:___________________________  Date: _____________

Inner Flag no. 1 is complete: ATI verify:___________________________  Date: _____________

Inner Flag no. 2 is complete: ATI verify:___________________________  Date: _____________

6.2.3. Install the fiber optic strain gauge probes in position.

6.2.3.1. The fiber optic strain gauge probe is located in the two outer grooves, see figure no. 2.  Secure the end of the probes in place using “M-Bond AE-10 Adhesive.  Follow directions on the adhesive container.

6.2.3.2. Ensure that the epoxy is flush with the groove and does not protrude beyond.

6.2.3.3. Carefully store flag in clean safe area to await installation of the electrical insulation.

6.2.3.4. The ATI or his designee shall inspect the final strain gauge probe installation.

Outer Flag no. 1 is complete: ATI verify:___________________________  Date: _____________

Outer Flag no. 2 is complete: ATI verify:___________________________  Date: _____________

Inner Flag no. 1 is complete: ATI verify:___________________________  Date: _____________

Inner Flag no. 2 is complete: ATI verify:___________________________  Date: _____________

6.3. Insulating of TF Flags:

6.3.1. After the diagnostics have been installed into the TF flags, they have to be insulated.

6.3.2. All insulating activities shall be performed with technicians wearing cotton or latex gloves.

6.3.3. Apply (2) half-lapped layers of adhesive backed Kapton tape around the sides and back of the TF flag as shown in figure no. 3.
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Figure no. 3

6.3.4. Apply (2) layers of 0.005-inch thick Kapton sheet insulation (non-adhesive back) along the length of the TF flag.  Insulation shall run from the back of the TF flag to the end facing the TF bundle.  Secure sheet in place with adhesive backed Kapton insulation.

6.3.5. Apply mold release thoroughly over the outer surface of the Kapton tape.  This will act as a slip plane between the dry glass and Kapton surfaces.

6.3.6. Apply the required number of half- lapped layers of 0.007 inch x ? in. wide dry glass over the length of the TF flag as shown in figure 4.  Start dry glass 2.162 inches from end of flag, and continue for a 7.5-inch length.
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Figure 4

6.3.7. Once the dry glass has been completed, store the insulated flags in a clean safe area to await assembly with the flag boxes.

6.4. Assembly of TF Flags with Boxes

6.4.1. The next step is to assemble the TF flag and boxes together and make the assembly vacuum tight for epoxy impregnation.

6.4.2. Prerequisites:

6.4.2.1. TF Flags have been insulated and diagnostics installed:  ATI Verify: ______________
6.4.2.2. TF Flag boxes have been deburred and cleaned:  ATI Verify: __________________
6.4.3. All work is to be performed wearing either cotton or latex gloves.

6.4.4. Extreme care must be taken to ensure that the voltage probes and fiber optic transducers are not damaged during handling.

6.4.5. Note that the appropriate TF flag and box must be mated.  See figure 5.




Figure 5- Part Assembly Sequence
6.4.6. Carefully slide the appropriate TF flag into its flag box until the box is positioned 2. 162 inches from the end of the TF flag.     (Figure 7)

[image: image5.jpg]L & ' s '

o4

| s ran

——m

_—
i
St :
— PR e
E
— -
o
ED....; SRS s e T g
i AR
L oo
) e .
e e
~ :
= LS
i g
OUTER FLAG PROBE AND INSULATION APPLIED OUTERAFLM i
PRIOR TO ASSEMBLY INTO FLAG BOX .

APPLY MOXD RELCASE 08 OWTCE LAYCE OF TR,
APPLT BRY GuASs PART 0 3 45 ROTED.

ASSDRBLT 104G 1HTO B0% MND SEAL HOS 45 MOTCD,
AEINSTALL LOCATING PN A5 ROTCD.

lsousmlc
R FLAG AND BOX

ASSEMBLY
NO REQD : 48

G T e

o] msom TRAAT
v —Cwenr T
0 37103 TG ssOMLT
s
73 XY T
{13 1Y BT
a2 2] e

Wi

oe T TR 1146 P 1 B ASSCRLT
owe AT 1| OUTR 1016 P8 1 01 551
P 1 o YR oo
23 1 0 5 IS ot bisatriton Juiia
s st I

o, SY

s
g e
o





Figure 6

6.4.7. Seal the Flag box to the Kapton surface of the flag using 0.010-inch silicone rubber tape and RTV sealant.  Vacuum seal must be made to allow dry glass to be injected with epoxy, plus allow the flag to slide radially in the box. (See figure 7)
6.4.8. Install fittings in sprue holes (top and bottom) and leak test assembly.
6.4.9. Press fit the locating pin into the hole on the top surface of the flag assembly. (See figure 7)
6.4.10. Bag entire assembly and store for hub assembly activities.
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Figure 7

6.4.11. The ATI or his designee has inspected the completed Flag/box assemblies.

	Box No.
	Inspected by
	Date
	Box No.
	Inspected by
	Date

	Inner Box #1
	
	
	Outer Box #7
	
	

	Inner Box #2
	
	
	Outer Box #8
	
	

	Inner Box #3
	
	
	Outer Box #9
	
	

	Inner Box #4
	
	
	Outer Box #10
	
	

	Inner Box #5
	
	
	Outer Box #11
	
	

	Inner Box #6
	
	
	Outer Box #12
	
	

	Inner Box #7
	
	
	Outer Box #13
	
	

	Inner Box #8
	
	
	Outer Box #14
	
	

	Inner Box #9
	
	
	Outer Box #15
	
	

	Inner Box #10
	
	
	Outer Box #16
	
	

	Inner Box #11
	
	
	Outer Box #17
	
	

	Inner Box #12
	
	
	Outer Box #18
	
	

	Outer Box #1
	
	
	Outer Box #19
	
	

	Outer Box #2
	
	
	Outer Box #20
	
	

	Outer Box #3
	
	
	Outer Box #21
	
	

	Outer Box #4
	
	
	Outer Box #22
	
	

	Outer Box #5
	
	
	Outer Box #23
	
	

	Outer Box #6
	
	
	Outer Box #24
	
	


6.5. Assembly of Shear Key Diagnostics:

6.5.1. Select the (4) shear keys that have been modified to accommodate the Fiber optic strain gauges.  (2 each of the inner and outer shear keys)  Drawing E-DC1318 “TF Flag and Shear Key Modifications for Fiber Optic Diagnostics”
6.5.2. Degrease the modified shear keys.

6.5.3. Install the Fiber optic strain gauges into the machined grooves in the shear keys.  See figure 8.  Secure the end of the probe in place using “M-Bond AE-10 Adhesive.  Follow directions on the adhesive container.

6.5.4. Ensure that the epoxy is flush with the groove and does not protrude beyond.

6.5.5. Insulate the shear key surfaces using adhesive back Kapton tape (2 layers half lapped).  Note surfaces that should not be insulated as identified on figure 8.

6.5.6. Bag the finished shear keys and store for future hub assembly activities. 

6.5.7. Shear Key assemblies have been inspected by the ATI or his designee.

Outer Shear Key #1: Inspected by: ____________________  Date: __________________

Outer Shear Key #2: Inspected by: ____________________  Date: __________________

Inner Shear Key #1: Inspected by: ____________________  Date: __________________

Inner Shear Key #2: Inspected by: ____________________  Date: __________________
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Jim, again, see latest sketch for groove details. 
Figure No. 8- Shear Key Sub-Assembly



7.0   COMPLETION SIGNOFF:
8.1   This sub-assembly activities have been completed and the procedure has been satisfactorily completed.
ATI Verified: __________________________________ Date: ____________

 COMMENTS:
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Outer TF Box
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Do not insulate these surfaces





Outer TF Flag/box Assy.   E-DC1314 sht.1
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