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NCSX 


ROGOWSKI COIL

CONCEPTUAL DESIGN REVIEW
Requirements

1.
Provide a robust design and locate in secure location supported from stable structure (Modular Coils). There will be no access after the field periods are assembled. 
 2.     
Install a minimum of 2 Rogowski Coils located         approximately 120 ° apart. Fabricate 3 coils.
3.
Locate close to the plasma 

4.
Functional at liquid nitrogen temperatures

5. NA of the NCSX greater than 2 sq inches per inch of   length 
    6.
Minimize gap between mandrel ends, 3/8 inch acceptable upper limit
7       Twist the exiting lead wires immediately outside the footprint of the mandrel  

8.
Provide dielectric wear plate to cushion against wear from mandrel contraction. Past failure mode linked to thermal expansion difference between support and mandrel 
Design 
1. Continuous PTFE mandrel ( 26 + ft )
Over long - field fit up anticipated 
Both ends drilled and tapped 4-40 by 1.5 inch

Rod restrains mandrel length contraction 

Threaded 316 SS rod- left and right with center hub


Prototype successfully tested 

2. 3/16 inch solid PTFE mandrel with longitudinal groove
Limited by the VPI groove dimension
3. 0.010 inch diameter copper / polyimide magnet wire 
4. 90 turns per inch ( theoretical max is 100 ) or less 
Smallest bend radius of VPI groove

5.
    One layer of PTFE tape ½ lap wrap

0.0115 inch thick with silicone adhesive 

Build up 0.034 inch 
6.      Copper foil electrostatic shield

0.0035 inch thick

Non conductive adhesive

Longitudinal seam

PTFE tape 0.0035 inch circumferential electric break
7
    Groove in mandrel 0.008 to 0.009 inch by 0.015 deep
Return wire
8
Route the Rogowski Coils substantially inside the VPI      groove of a type [A] Modular Coil on the side facing another type [A] Modular Coil
    9       Rogowski Coil cross section fills the majority of the        available cross section of the VPI groove
10    Transition from small diameter magnet wire to a more    robust size within a short distance of the mandrel exit and provide a small SS junction box for the transition. Weld junction if possible or spring loaded terminal blocks. 
11     Route lead wires through the Modular Coil shell, through the nearest hole used for the cooling lines near the lead block. 
12    Provide sufficient length of twisted lead wire outside the    Modular Coil shell for one  run to electronics outside the cryostat  and others coiled inside SS protective box. One Rogowski to be operational for first plasma.
   13
Separate SS protective box for the Rogowski exiting lead wires on the Modular Coil exterior shell and protect the lead wires run from the shell exit point to the protective box.
   14    Provide dielectric end cap(s) to restrain last and first   magnet wire turn and to protect wires entering and exiting the mandrel

   15.    Weld SS clips with PTFE over lay to hold in VPI   groove


1/16 by 1 by ½ inch inconel 625 plate tack weld 


     2 layers PTFE - 0.015 inch thick each layer
16. PTFE wear strip 0.020 to 0.030 inch thick to protect from wearing through to the magnet wire at low temperatures with the mandrel contracted and strained 
Schedule 
1.
PDR _________________________
5/2/07

2.
FDR _________________________
5/22/07

3.
Subcontract award for magnet wire 

winding and tape mandrel  ________
7/9/07

4.     PPPL machines mandrel and installs copper foil
5.
Install on first field period assembly _
Nov 2007
