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FLARE Coil System 
Specifications & Power 

Supplies 
(11/5/14) 
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8	x	15	
parallel
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Current	(kA) 100 13 40 135 62.5 25 25

Capacitor	
Bank	(mF)	/kV

5.04/20 420/1.4 44/14 3.9/20 1.25/20 0.0625/10.2 0.0875/20

Bank	energy	
(MJ)

1.01 0.41 4.3 0.78 0.25 0.0033 0.018
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2.6	/	
1.2

60 38 0.22 0.16 0.04 0.12
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Flux	Core	



Center Stack Design 
•  Center stack housing must be non-metalic. 
•  Center stack must deal with OH-GF EM applied torque (36 K Ft-lbs) 

and compression.  These values were provided by Peter Titus.  The 
CS must also deal with weight of the assembly (sag, 3K lbs). 

•  Tried to use standard tubes to reduce cost and lead time. 
–  I could not find phenolic tube manufacturers that could make long 

(13ft) large diameter tubes (14” -18”). 
–  Pultrusion was cost prohibitive. 
–  Standard Fiberglass and PVC tube were found close to our 

dimensions, and incorporated in our design. 
•  Must provide a mean to install CS into chamber, and allow end-bell 

removal. 
•  UW to provide everything except: OH coils, OH interlocking pieces, 

Outer Inconel sleeve, GF electrical clamps (?), GF H2O fittings (?) 



CENTER STACK 
INSTALLED 

CS ORING SEALS 



CHAMBER 
FLANGE 
ID = 20.25” 

CENTER STACK 
CHAMBER SEAL 
FLANGES 



REMOVABLE INSTALLATION SKEWER (ALUM.) 

GF ELECTRICAL CONNECTORS 

GF CONDUCTOR TUBE BUNDLE 

OH COIL 

GF H2O CONNECTORS 

OH COMPRESSION THREADED RODS 

FLARE CENTER STACK 

OH COMPRESSION SPACER (PVC) 

OH COIL ELECTRICAL FEED 

CHAMBER CONNECTION 
SEALING SURFACE 

TOTAL CS WITH SKEWERS 
= 3150 pounds 

INCONEL 
SLEEVE 

GF CONDUCTOR SUPPORT 



PVC 

GF OUTER TUBE 

OUTER FIBERGLASS TUBE 

INNER PHENOLIC 
TUBE SPACER 

48 GF TUBES 

14 KV/48 TURNS = 291 V  

LOCTITE HYSOL E-120HP EPOXY FILL 

INNER FIBERGLASS TUBE 

EPOXY FILL HOLES 

PINS HOLD PVC SPACERS IN PLACE 

GF CONDUCTOR 
TUBES ¾” OD, ½” 
ID Cu TUBES X 48 

FIBERGLASS 
OUTER TUBE 
18.82OD,  



GF Conductor Cu Tubes 
48X ¾” OD, ½” ID, x 15ft, 101 Cu 

WATER COOLED 

0.004 SHRINK TUBE ENTIRE LENGTH 

0.04 SHRINK TUBE ON ENDS 

TUBE SOLDER JOINT 

158 mm2 CROSS-SECTION AREA/TUBE 
    (MINIMUM PER MK = 120 mm2) 
 
TOTAL WEIGHT OF COPPER = 681 LBS 



COMSOLSimulation If 
GF Conductors are Solid 

The case for H2O cooling 
40KA for 38 msec 

.75in dia. 
0.442in^2 area 

T= .04 SEC 

RESIDUAL TEMPERATURE AFTER 3 min SHOT DUTY CYCLE 



Peter Titus 10/27/15 

Actually = 36,058 ft lbs 

45 MPa = 6,526 PSI 



Outer Fiberglass Tube Torque Analysis 
Assume GF conductors are securely glued to this tube, and thus this tube takes the torque.  Because SW does not model non-isotropic 
materials, we model it as isotropic non-fill-epoxy (weakest link), 18” ID, 18.82” OD.  Epoxy properties used are from SW library, and are 

weaker than typical industry, this is only the outer tube 

Loctite Hysol 

ENDS FIXED 
TORQUE APPLIED AT CENTER 

Strengths within 2x of CAD 

= 5600 psi 

Yield = Tensile = 4 Kpsi 

For reference PVC tensile =7.4Kpsi 



Outer Fiberglass Tube Load Analysis 
Assume GF conductors are securely glued to this tube, and thus this tube takes the torque.  Because SW does not model non-isotropic 
materials, we model it as isotropic non-fill-epoxy (weakest link), 18” ID, 18.82” OD.  Epoxy properties used are from SW library, and are 

weaker than typical industry, this is only the outer tube 

Compressive Forces 

3000 lb weight in middle 

COMPRESSIVE LOAD 
MIDDLE FIXED 

521402 N = 117215 LBS 
X 12 LEGS? 

FXSUM= 521402 N = 117215 LBS 
X12 LEGS = 1406580 LBS 



CENTER STACK HALF SKEWER 
SUPPORT DESIGN 

G-10  INNER SKEWER MOUNT PLATE, ID 
THREADED, STAYS WITH CS 

G-10  OUTER SKEWER MOUNT PLATE, ID 
CLEARANCE, MOUNT PLATE, STAYS WITH CS 

5.5” OD, 3.5” ID AL TUBE (SKEWER) REMOVABLE, 10 FT LONG, 167 LBS  

83” 
Skewers are 
aluminum and 
removable 



5.5 OD, 1” wall structural Al 6061-T6 

HALF SKEWER DESIGN 

10FT LONG 


