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Ground wrap insulation

1.7 + 4.7 x 2 = 12.8 inches perimeter of single bundle (assume 2 inch overlap)

Production coil= approximately 300 inches in length

Layer 3 (Outer):

2 in. wide x 0.007 in. thick S-2 glass tape (butt lapped) = 150 wraps x 15 in.  = 2250 inches 62.5 yards x 2 pancakes = 125 yards per coil

Layer 2 (Mid): 

2 in. wide x 0.007 in. thick S-2 glass (half-lapped) = 300 wraps x 15 in.  = 4500 inches = 125 yards x 2 pancakes =  250 yards

1.5 in. wide x 0.00625 in thick Kapton (1/2-in. overlap) = 300 wraps x 12.8 in.  = 3840 inches = 107 yards

Layer 1 (Inner):

2 in. wide x 0.007 in. thick S-2 glass tape (butt lapped) = 150 wraps x 12.8 in.  = 1920 inches  = 54 yards

1.5 in. wide x 0.00325 in thick Kapton (1/2 inch space between wrap) = 150 wraps x 12.8 in.  = 1920 inches  = 54 yards

Groundwrap Insulation Plan
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Ground Wrap Insulation

	Tape Type
	Thickness (in.)
	Width (in.)
	Yards per coil
	Number of coils
	Total yardage inc. 20%
	No. of Rolls

(36 yd.)

	S-2 Glass
	0.007
	2
	250
	18
	5400
	150

	Kapton
	0.00625
	1.5
	107
	18
	2311
	65

	Kapton
	0.00325
	1.5
	54
	18
	1166
	33

	
	
	
	
	
	
	


Turn Insulation (see attached spread sheet)
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(1) Half-lapped layer S-2 class tape 0.004 inch thick x 1 inch wide

(0.391 + 0.350) x 2 = 1.482 inches x 300 inches length per turn x 2 [half-lapped]  = 889 inches of T/T per turn x 40 turns= 35568 inches / 36 = 988 yards per bundle x 2 bundles per coil = 1976 yards per coil

1976 yards x 20 coils = 39520 x 1.2 = 47424 yards

Vulcanizing Silicone Tape (Bag Mold)

Approximately 18 inches length of vulcanizing groove to groove

Approximately 25 feet perimeter = 300 inches

2 in. wide tape ½ lapped = 300 laps x 2 layers = 600 x 18 = 10800 inches

= 300 yards per coil/ 12 [yards per roll] = 25 rolls x $21.43 per roll = $535.75 per coil

Epoxy (CTD-101k) Impregnation Epoxy

Insulated bundle:

(Insulated copper) 0.372 x 4 = 1.488 + (0.0445 [GW] x 2) + 0.250 (outside felt between cooling tubes)= 1.827 inch

0.413 x 10 = 4.13 + (0.0445 [GW] x 2) = 4.219 inch

(Insulated copper) 1.827 x 4.219= 7.65 sq. inches x 300 inches = 2293 cu. Inches

Bare conductor: 0.342 x 0.383 x 40 x 0.7 (Packing factor) = 3.67 cu inches copper x 300 inches = 1100 cu. Inches

2293 cu. Inches – 1100 cu. Inches = 1293 cu. Inches / 231 cu. Inches per gallon = 5.6 gallons x 2 winding packs = 11.2 gallons

Tubing:  Assume 0.5 in ID    Reference 231 cu in. = 1 gallon

Area= 0.196 sq inches x 12 inches = 2.36 cu in. = 0.01 gallons

X 10 feet = 1/10 gallon

30 feed lines x 20 feet each = 600 feet = 6 gallons epoxy

Epoxy Totals

11.2 gallons per coil [2 pancakes]

6 gallons for fill lines

4 gallons extra [back fill and measurements]

Purchase 5 gallon kits @ $1423.00 each (estimate)

(Approximately 8 gallons total mix per package = 24 gallons)

3 kits per coil injection x 20 injections = 60 kits =  $85380.00

Coil Clamps

Based on estimates = approximately $300.00 per coil x 50 clamps = $15.0 k per coil x 18 coils = $270.0 k

Lead Components

$1.0 k per coil + 80 hours machinist = $18.0 k M&S + 2160 hrs. (Machinist)

Chill Plates and cladding

 $1.0 k M&S + 80 hours tech per coil = $18.0 k M&S + 1440 hrs. (Tech)

Coil Fillers

 $0.8 k M&S + 144 hours (machinist) per coil = $15.0 k M&S + 2160 hrs. (Machinist) 

VPI Supplies

Epoxy for shell mold-  $1.0 k per coil x 18 = $18.0 k M&S

Tubing (Chemflor and Poly) @ $3.00 per foot x 650 ft = $1950.00 x 18 = $35.0 k M&S

Vulcanizing tape, felt and RTV -  $1.2 k M&S per coil x 18 = $21.6 k M&S

Fittings and valves- $0.8 k M&S per coil x 18 coils = $15.0 k M&S
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