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Abstract Summary:  This note reviews part and labor costs for assembling the 
Microboone pump skid in house at Fermilab opposed to having it outsourced.  The 
pricing does not include the pump assembly as it was not quoted with the outside 
quotes; it will be furnished separately by the lab.  This cost analysis does not 
include any contingency.  
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II.  Pump skid frame parts pricing 

 The pump skid frame can be seen in drawing 466975.  The material is listed as 3 x 4.1 
structural channel, assumed to be carbon steel.  From the dimensions given, it can be seen that 3-
20 foot random lengths and one 10 foot random length will provide sufficient sections to 
construct the frame. 

 

Length/Source 10 feet (1) 20 feet (3) 
Midwest Steel Supply $53.30 $82.00 
Metals Depot $36.90 $59.00 
 
Totals 
 
Midwest Steel Supply:  53.30 + 82(3) = $299.30 
 
Metals Depot:  36.90 + 59(3) = $213.90 
 
 
 Metals Depot is the cheaper option at $213.90 total for parts. 
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III.  Pump vessel body parts pricing 

 The pump vessel can be seen in drawing 466970.  Materials are not listed, but a schedule 
10, 20 inch diameter carbon steel pipe is difficult to find, so type 304 stainless steel may be used.  
If this is the case, the rest of the assembly should also be stainless steel.  There are two pump 
vessels in the pump skid assembly.  All units are inches, when multiple vendors were quoted the 
lower price is listed in green. 

Item #-Description Source Part Number Quantity Price 

#1-20 IPS Flange, 
slip on, welding, 
150 #, type 304 SS 

StL Pipe N/A 1 $715.00 

Stainless and Alloy N/A $625.64 

#2-20 IPS sch. 10 
pipe type 304 SS 
(about 26 long) 

StL Pipe N/A 1 $632.00 

Stainless and Alloy N/A $642.29 

Napco Steel N/A $ 

#3-20 IPS sch. 10 
pipe cap type 304 
SS 

StL Pipe N/A 1 $425.00 

Stainless and Alloy N/A $485.90 

#4-Relief valve, 
PHPK VR-46 or 
equiv. 

PHPK VR-46 1 $297.00 

 

#5-Angle, 2 x 2 x 
¼, type 304 SS, 7.5 
long 

Metals Depot A42214 3  (1-2 foot section) $35.88 

 

#6-Plate, 2.5 x 2.5 
x ¼, type 304 SS 

Metals Depot F514212 3 (1-2 foot length) $21.30 

 
#7-Bar, 2 x 2.125 x 
1, type 304 SS 

Metals Depot F512 4 (1-1foot section) $51.00 

 
 

Pump vessel parts total: 625.64 + 632.00 + 425.00 + 297.00 + 35.88 + 21.30 + 51.00 = $2,087.82 

Two pump vessels = $4,175.64 
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IV.  Pump top flange 

 The pump top flange can be seen in drawing 466973.  The pump skid contains 2 top 
flanges total. 

Item #-Description Source Part Number Quantity Price 

#1-20 IPS blind 
flange, 150#, type 
304 SS 

StL Pipe N/A 1 $1,095.00 

Stainless and 
Alloy 

$988.85 

#2-SS plate, 7 x10 x 
3/8 thick 

Midwest Steel 
Supply 

N/A 2 – (1 plate) $129.91 

#3-Coupling, PHPK 
PBA-10 or equiv. 

PHPK PBA-10 1 $749.00 

#4-Coupling, PHPK 
TBA-07 or equiv. 

PHPK TBA-07 1 $1,383.00 

 

 

Pump top flange parts pricing:  988.85 + 129.91 + 749.00 + 1,383.00 = $3,250.76 

Total top pump flange cost (2):  $6,501.52 
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V. Pump skid parts pricing 
 

The pump skid assembly can be seen in drawing 466838, and includes two pump vessel 
bodies and top flanges.  The pump assembly (item #1) will not be included in the total pricing, as 
it is separately furnished by FNAL and not included in outside quotes.  Items 13-16 and 24-27 
are listed as Swagelok trademark VCR fittings. 
 
Item #-Description Source Part Number Quantity Price (each) 

#1-Pump Assembly FNAL N/A 2 N/A 
#2-Pump skid 
frame (see section 
II) 
 

Metals Depot Dwg 466975 1 $213.90 

#3-Pump vessel 
body (see section 
III) 
 

Various Dwg 466970 2 $2,087.82 

#4-Pump top flange 
(see section IV) 
 

Various Dwg 466973 2 $3,250.76 

#5-Centering ring 
assembly, MDC 
810014 or equiv. 
 

MDC 810014 2 $138.00 

#6-O-ring, Parker 
2-470 or equiv. 
 

Parker 2-470 2 $10.00 

#7-Vacuum flange, 
2.11 od bored to 
accept 1 od tube, 4 
tapped holes on 
1.63 B.C., MDC 
130007 or equiv. 
 

MDC 130007 2 $20.00 

#8-Screw, hex head, 
3/8-16unc x 1 long 
 

McMaster 92865A624 8 (1 pack of 50) $7.46 

#9-Gasket, copper, 
MDC GK-100 or 
equiv. 
 

MDC 191002 4 $15.00 

#10-Flex hose, 1 od 
tube ends, 3.5 live 
length min, single 
braid, hose master 
mfg or equiv. [1 id] 
 

Hose Master 
(Motion 
Industries) 

N/A 2 $38.95 

#11- Flex hose, 1 od 
tube ends, 5 live 

Hose Master 
(Motion 

N/A 2 $40.04 
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length min, single 
braid, hose master 
mfg or equiv. [1 id] 
 

Industries) 

#12-Filter, type 304 
SS, mesh size 250x 
250, McM 
85385T881 
 

McMaster 85385T881 2 $15.75 

#13-Fitting, gland, 
SS-16-vcr-3 or 
equiv. 
 

Swagelok SS-16-vcr-3 4 $36.40 

#14-Gasket, cu-16-
vcr-2 or equiv. 
 

Swagelok cu-16-vcr-2 2 $3.80 

#15-Fitting, nut, 
female, ss-16-vcr-1 
or equiv. 
 

Swagelok ss-16-vcr-1 2 $33.50 

#16-Fitting, nut, 
male, ss-16-vcr-4 or 
equiv. 
 

Swagelok ss-16-vcr-4 2 $23.90 

#17-Tube, 1 od x 
.035 wall x req’ 
length [apx 1 foot] 
SS type 304 
 

McMaster 89895K269 2 $13.13 

#18-Screw, hex 
head, 1 1/8-7unc x 5 
long 
 

McMaster 92198A152 40 $16.16 

#19-Washer, flat, 1 
1/8 
 

McMaster 92141A039 80 (8 packs of 10) $13.67 

#20- Vacuum 
flange, 2.11 od 
bored to accept 3/4 
od tube, 4 tapped 
holes on 1.63 B.C., 
MDC 130006 or 
equiv. 
 

MDC 130006 2 $20.00 

#21-Washer, flat, 
3/8 
 

McMaster 92141A051 8 (1 pack of 100) $5.85 

#22-Screw, hex 
head, ¼-28unf x 
1.25 long, SS 
 

McMaster 92240A104 16 (1 pack of 25) $8.18 
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#23- Flex hose, 3/4 
od tube ends, 55 
live length min, 
single braid, hose 
master mfg or 
equiv. [3/4 id] 
 

Hose Mater 
(Motion 
Industries) 

N/A 2 $73.09 

#24-Fitting, gland, 
ss-12-vcr-3 or 
equiv. 
 

Swagelok ss-12-vcr-3 4 $28.80 

#25-Gasket, cu-12-
vcr-2 or equiv. 
 

Swagelok Cu-12-vcr-2 2 $2.70 

#26-Fitting, nut, 
female, ss-12-vcr-1 
or equiv. 
 

Swagelok ss-12-vcr-1 2 $24.80 

#27-Fitting, nut, 
male, ss-12-vcr-4 or 
equiv. 
 

Swagelok ss-12-vcr-4 2 $14.60 

#28-Tubing, ¾ od x 
.035 wall x req’ 
length [2 feet] 
 

McMaster 89895K159 2 (2 three foot 
sections) 

$23.32 

#29-Lock washer, 1 
1/8 
 

McMaster 92146A039 40 (8 packs of 5) $13.79 

#30-20 layers of 
insulation 

Furnished N/A 40 layers N/A 

 
Pump skid parts pricing:  [213.90] + [2,087.82(2)] + [3,250.76(2)] + 138.00(2) + 10(2) + 20(2) + 
7.46 + 15.00(4) + 38.94(2) + 40.04(2) + 15.75(2) + 36.40(4) + 3.80(2) + 33.50(2) + 23.90(2) + 
13.13(2) + 16.16(40) + 13.67(8) + 20.00(2) + 5.85 + 8.18 + 73.09(2) + 28.80(4) + 2.70(2) + 
24.80(2) + 14.60(2) + 23.32(2) + 13.79(8) = $13,050.59  

Total pump skid parts cost:  $13,050.59 

*Does not include cryogenic pump or pump assembly (drawings 466880 and 466972)  
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VI. In house labor costs 
 
Description Time (hours) Base wage Total labor price 
Welding  56 $51/hr $2,856 
Machining  72 $51/hr $3,672 
Technician   88 $51/hr $4,488 
Totals/ [+ 15%] 216/[250]                  $11,016/$12,750 
 

Total labor costs: $11,016 

Total labor costs [+ 15%]: $12,750 

- $12,750 will be used as the total in house labor cost.  
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VII. Total in house part and assembly costs 
 
Description Cost x quantity(if applicable) 

 
Total Cost 

Pump skid frame (parts) $213.90 x 1 $213.90 

Pump vessel body (parts) $2,087.82 x 2 $4,175.64 

Pump top flange (parts) $3,250.76  x 2 $6,501.52 

*Full pump skid (includes 
frame, body, flange, and 
additional required parts) 

-  $13,050.59 (includes 
all of the above) 

In house labor cost - $12,750 

Total cost - $25,800.59 

 
*Prices do not include pump or pump assembly. 

Total in house assembly and parts:  $25,800.59  
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VIII. Outside quotes 
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IV. Conclusions 

 

Having the pump skid assembled on site seems to be the cheaper option, however this 
estimate does not include any contingency to account for overhead costs.   

In this scenario, all parts would be ordered and machined, welded, ex. on site.  The pump 
transition flange, cryogenic pump, and the other “pump assembly” components (drawing 
466880) have not been included in either the onsite estimate, or the full outside quotes. 

Source Delivery Included Lead time (after 
receiving materials) 

Total 

Fermi assembled N 6.25 weeks $25,800.59 
Val-Fab inc. N ? $32,000 
Ability Engineering N 4 weeks $30,600 - $41,400 
PHPK N ? $28,146.50 
Meyer Tool & Mfg N 8 weeks $164,055 
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