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Abstract Summary:   
    
  This note reviews part and labor costs for assembling the Microboone 
filter skid in house at Fermilab opposed to having it outsourced.  The final in house 
assembly cost does not include contingency, which should be added to account for 
welding costs, delivery, etc. 
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II. Filter skid frame parts pricing 
 
 The filter skid frame can be seen in dwg 486016, and calls for all 3 x 4.1 channels of four 
different lengths:  36’’ long x 4, 33’’ long x 6, 75’’ long x 4, and 66’’ long x 4.  Hot rolled steel 
channels are readily available in 10 and 20 foot lengths.  Four 20 foot and one 10 foot length will 
be sufficient for all sections.  Pricing comes from two sources: Midwest Steel Supply, and 
Metals Depot. 
 
Length/Source 10 feet (1) 20 feet (4) 
Midwest Steel Supply $53.30 $82.00 
Metals Depot $36.90 $59.00 
 
Totals 
 
Midwest Steel Supply:  53.30 + 82(4) = $381.30 
 
Metals Depot:  36.90 + 59(4) = $272.90 
 
 
 Metals Depot is the cheaper option at $272.90 total for parts. 
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III. Filter skid parts pricing 
 
 The filter skid can be seen in dwg 466882.  All items 1-22 will be priced with the 
exception of the inner vessel (#2), the skid frame (#1), the cryo valve (#7), and the 180⁰ return 
(#18) which will be fabricated from two short radius elbows which are covered in item #3.  
Pricing comes from three sources: Global Industrial, McMaster Carr, and Grainger, all when 
available.  All fittings are type 304 stainless steel schedule 10.  Item # 7 (cryo valves) were 
quoted and priced in a separate note courtesy of Eric Voirin (Microboone-doc-1158).  Acme 
brand was found to be cheapest and closest to specifications. 
 
Item # and des./Source Quantity Global Industrial McMaster Carr Grainger 
#3- IPS 4 short radius 
90⁰ elbow 

8 $60.95 
WGB3157884 

$69.31 
45735K23 

$96.20 
1LVD5 

#4- IPS 4 x 1-1/2 
reducing tee 

2 $139.95 
WGB315500 

N/A N/A 

#5- IPS 4 x 2 reducing 
tee 

1 $110.95  
WGB315501 

N/A N/A 

#6- IPS 4 long radius 
45⁰ elbow 

1 $24.50 
WGB315584 

$25.19 
45735K239 

$36.90 
1LVF5 

#8- IPS 1 ½ pipe  24” x 1 *See filter vessel *See filter vessel *See filter vessel 
#9- Tube ½” od x .035 
wall 

12” x 1  N/A $16.58 
9773T181 

N/A 

#10- IPS 1 ½ short 
radius 90⁰ elbow 

2 $34.95 
WGB315780 

$39.49 
45735K323 

$55.55 
1LVC6 

#11- IPS 2 short radius 
90⁰ elbow 

1 $30.95 
WGB315781 

$34.65 
45735K324 

$48.75 
1LVC8 

#12- IPS 2 pipe 12” x 1  N/A $25.72 
4347K361 

N/A 

#13- IPS 1 pipe 36” x 1 N/A $36.33 
4347K332 

N/A 

#14- IPS 1 tee 2 $15.75 
WGB315614 

$18.13 
45735K253 

$25.60 
1LVJ2 

#15- IPS 1 slip on 
flange, 150# 

1 $20.25 
WGB315238 

$38.22 
43505K343 

$36.00 
4HVP6 

#16- IPS 1 long radius 
90⁰ elbow 

2 $5.70 
WGB315575 

$5.64 
45735K213 

$8.99 
1LVA6 

#17- IPS 4 pipe 10 ft. x 3 N/A N/A $400.00 
1RUR1 

#18(#3)- IPS 4 short 
radius 90⁰ elbow 

4 $60.95 
WGB3157884 

$69.31 
45735K23 

$96.20 
1LVD5 

#19- IPS 4 x 3 reducer 2 $14.25 
WGB315730 

$14.51 
45735K437 

$21.61 
1RRJ1 

#20- IPS 3 short radius 
90⁰ elbow 

1 $47.95 
WGB315783 

$54.40 
45735K326 

$76.60 
1LVD3 

#21- IPS modified 
coupling 

2 $1.47 
WGB352756 

$6.69 
4464K226 

N/A 

#22- Hoist ring –
provided on site. 

1 N/A $115.42 
3070T51 

$111.45 
4R982 
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*The filter vessel assembly will have sufficient extra 1 ½’’ pipe for item #8. 
 
Note:  Cheaper prices in green. 
 

Global Industries has the cheapest fittings, however does not carry pipe or tube.  Short 
lengths of pipe are available from McMaster, and longer lengths from Grainger. 
 
Totals: 
 
Global Industrial: $60.95(8) + $139.95(2) + $110.95 + $24.50 + $34.95(2) + $30.95 + $15.75(2)  
+ $20.25 + $5.70(2) + $60.95(4) + $14.25(2) + $47.95 + $1.47(2) = $1,361.64 
 
McMaster Carr: $16.58 + $25.72 + $36.33 = $78.63 
 
Grainger: $400.00(3) = $1,200.00 
 
Acme brand cryogenic valves = 3,792.00(2) = $7,584 
 

Total for filter skid parts = 1,361.64 + 78.63 + 1,200 + 7,584 = *$10,224.27 
*Does not include filter vessel which will be priced in the next section. 
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IV. Filter vessel parts pricing 
 
 The filter vessel is seen in dwg 486011.  Items from this assembly drawing will be 
purchased from multiple sources depending availability and pricing.  Due to the number of 
sources, items and prices will be listed individually.  Item #1 is listed as the inner pressure 
vessel, and will be looked at separately.  Item # 37 are listed as ¼-20UNF nuts which act as 3/16 
spacers, however this nut thickness is not available.  These spacer nuts will be replaced with a 
ceramic tube to be cut to appropriate lengths on site.  Quantity’s and totals to be doubled as two 
assemblies are required. 
 
Item #/Desc. Source Part Number Quantity  Price 
*2-
Parellel 
plate 
relief 

Flange 
body 

McMaster  43505K348 1 $88.49 

4.5 IPS 
pipe x 
3.5 long 

McMaster 4347K381 1 – 1 foot length $34.76 

*3-Parellel plate 
relief, flange cover 

McMaster 4305K388 1 $99.42 

4-Spring, 3/8 od x 
0.032 wire x 4’’ lg 

McMaster 9663K56 
(or equivalent) 

4 $3.78 

5-Non rotatable 
vacuum flange, 3’’ 

MDC Vacuum 130024 
(or equivalent) 

1 $72.00 

6-Shoulder screw, 
5/16 x ¼-20unc x 
3 ½ long 

McMaster 90298A579 
(or equivalent) 

4 $7.82 

7-Type 304 
stainless steel pipe 
sch. 10, 1 ½‘’ 

Grainger 2UE87 2 – 10 ft lengths $136.25 

8-Type 304 SS 90⁰ 
sch. 10 IPS 1 ½  
short radius elbow 

Global Industrial  WGB315780 2 $34.95 

9-Type 304 SS 
IPS 24 sch. 10 x 
59.77’’ lg 

Napco Steel N/A 1 $1,898.85 
StL pipe supply N/A $1,615.00 
Stainless and 
Alloy 

N/A $2,094.00 

10-Type 304 SS 
sch. 10 IPS 24 cap 

Stainless and 
Alloy  

N/A 2 $590.86 

StL Pipe N/A $680.00 
*11-Type 18-8 SS 
¾-10unc-2A 
threaded rod, 
10.25’’ long 

McMaster 98804A505 6 – 1 foot rods $11.80 

12-Type 18-8 SS 
¾-10unc-2B hex 
nut 

McMaster 91845A330 2 packs of 10 $7.41 

13-NW40 SS long 
butt flange 

Vacuum Shopper NW-40-150-LF 6 $19.00 

14-NW40 SS 
blank, vacuum 

Vacuum Shopper NW-40-150-SB 6 $14.00 
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essential  
15-NW40 
centering ring, 
Viton o-ring, type 
304 SS 

Vacuum Shopper NW40-150-SR-V 6 $12.00 

16-NW40 CNC 
Aluminum clamp 

Vacuum Shopper NW40-150-C 6 $19.00 

17-Type 304 SS 
2.5 x 2.5 x .25 
thick angle x 13.13 
long 

Metals Depot A421264 1 – four foot sec $92.24 

18-Type 304 SS 
plate, 4 x 6 x .38 
thick 

Metals Depot F5384 1 – 2 foot long, 4 
inch wide, .38 
thick plate 

$57.36 

19-Ceramic 
spacer, ¼ od x .14 
id x .5 long 

McMaster 96109A170 20 $2.17 

20-Ceramic 
spacer, ¼ od x 
.115 id x .25 long 

McMaster 96109A115 4 $2.32 

21-SS rod, 1/16 nd 
x 6’’ long 

McMaster 88915K37 4 $10.56 

22-34, 38  *see next section *see next section *see next section *see next section 
35-Ceramic 
machine screw, 
hex head, 10-
32unf-2A x 1.75 lg 

Ortech Ceramics N/A 8 $26.45 

36-Ceramic hex 
nut, 10-32unf-2B 
(.19 thick) 

Ortech Ceramics N/A 28 $11.80 

**37-Ceramic 
tube, .375 od x .25 
id x 12 long 

Ortech Ceramics N/A 1 $22.00 

*39-Type 18-8 SS 
threaded rod, 10-
32UNF x 6.56 lg 

McMaster 95412A470 1 pack of 5 $7.62 

40-Type 18-8 SS 
coupling nut, 10-
32UNF-2B 

McMaster 90268A320 4 $3.85 

41-IPS 4 type 304 
SS pipe 5’’ long 

McMaster 4347K391 1 – one foot 
section 

$39.32 

42-O-ring, Parker 
2-241 or 
equivalent  

Parker 2-241 1 $1.00 

43-Type 304 SS 
bar, 1 x 1.5 x .25 
thick 

Metals Depot F5141 1-2 foot section 1 
wide x .25 thick 

$10.68 

*Needs modification 
**Original part replaced 
Note:  Where multiple vendors were quoted, lower prices listed in green. 



12 
 

Filter vessel parts total price (not including AL cylinders [a] or the pressure vessel [b]) = 88.49 + 
99.42 + 3.78(4) + 72.00 + 7.82(4) + 136.25(2) + 34.95(2) + 11.80(6) + 7.41(2) + 19.00(6) + 
14.00(6) + 12.00(6) + 19.00(6) + 92.24 + 57.36 + 2.17(20) + 2.32(4) + 10.56(4) + 26.45(8) + 
11.80(28) + 22.00 + 7.62 + 3.85(4) + 39.32 + 1.00 + 10.68 + 1,898.85 + 590.86(2) = $4499.10  
 

a. Aluminum Cylinders 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Tech Weld – cylinder/welded caps/additional disks pricing total = $221.33 + $221.33 + 
$221.33 + $224.33 + $224.33 + $299.13 + $35.50(7) + $75(6) = $1,510.28 
 -Cylinders have disks welded on one end, however will need additional holes to 
accommodate items 35 and 36. 



13 
 

  



14 
 

b. Pressure vessel
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V. In house labor costs 
 
Description Time (hours) Base wage Total labor price 
Welding Vessels 200 $51/hr $10,200 

Frame 
Piping 

Vessel Clean/Prep 74 $51/hr $3,774 
Layout/Machine/Assemble 
Machine reassemble/ 
Inspect vacuum 
Assemble vacuum  

Frame Vacuum jacket piping 80 $51/hr $4,080 
Prep/assembly/weld/vacuum 
Insulate/vacuum weld 
Vacuum 

Totals/ + 15% 354 / 407.1 $51/hr $18,054/$20,762 
 
Total labor costs: $18,054 

Total labor costs [+ 15%]: $20,762 
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VI. Total in house part and assembly costs 
 
Description Cost x quantity(if applicable) 

 
Total Cost 

Filter skid 
frame 

Parts $272.90 x 1 $272.90 

Filter skid Cryogenic 
Valves 

$3,792.00 x 2 $7,584.00 

Parts $2,640.27 x 1 $2,640.27 

Filter vessel Al cylinders $1,510.28 x 2 $3,020.56 
Pressure 
vessels 

$7,098.75 x 2 $14,197.50 

Parts $4,499.10  x 2 $8,998.20 

In house labor - *$20,762.00 

Total Cost - $57,475.43 

 
Total in house assembly and parts:  $57,475.43 

*Some contingency should still be added to the total labor cost.  
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IX. Outside quotes for full fabrication 
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VIII. Conclusions  
 

 
Having the Microboone filter skid assembly fabricated in house at Fermilab seems to be 

the cheapest option.  In this scenario the inner pressure vessel will be fabricated off site and 
delivered; the inner aluminum cylinders will also be fabricated off site, but will require some 
minor modifications on site.  The outer shell will be delivered in pieces and will require 
assembly and welding.  The remaining parts are standard, off the shelf type parts and will be 
delivered directly to Fermilab.  

 
*Note some contingency should still be added to the total in house assembly cost to 

account for welders, part delivery, and other overhead costs not considered. 

Source Delivery Included Lead time Total 
Fermi assembled N Delivery + 407 labor 

hours (about 11 weeks 
after materials are 
received) 

*$57,475.43 

Val-Fab inc. N 12-13 weeks $108,376.00 
Ability Engineering Y 12-14 weeks $85.613.40 - 

$104,638.60 
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