NuMI Basis of Estimate

Systems Integration WBS 1.1.8

I.  General Information
Task Name:  
All 1.1.8 Cable delivery and installation tasks


Unique ID Number: 
3937 (6511,3949,3942,3950,3959,3964)



 
Date of Estimate:  
2/12/01


 

Estimate Generator: 
N. Grossman




Cost Category: 


 Fixed

Comments: 








Vendor Quote Number if Applicable:  




Drawing Reference Number or Attachment: 




Costing Method: Engineering Estimate





Total Task Cost: 

see attached






Task Cost Differential  ______$48,660_____________________________

II.  Cost Estimate Breakdown

These updated costs are based on known positions for both the start and end of each cable.  Thus the distances and numbers of cables are known.  Previously they were estimated. The updated cost and distances are shown in the cable spreadsheets.  See attachment.  

For the all cables running in new construction, fire retardant cable is now costed and thus an increase of about 1.5 in cost/foot is used in this area based on estimates obtained verbally from several vendors.

Items such as the water, vacuum and gas cables and the neutrino monitoring cables are based on completely different scenarios than initially when not much was known about these systems.  Where necessary increased cost factors are also included in costs for radiation hard cable.

NuMI Cable Requirements Workbook

Description:

Cable costs are shown the EXCEL NuMI Cables Worksheet.  An EXCEL Materials/Labor Cost Worksheet was used for estimating all cable costs.  The Materials/Labor Cost Sheet shows the values used for: 

1. cables (generally cost/ft)

2. connectors (cost per connector)

3. labor to install cables (usually cost per foot, sometimes man-hours/ft at $55/man-hour and sometimes cost per device)*

4. cost to “install” connectors (usually cost per connector, sometimes calculated from man-hours/connector at $55/man-hour)*

The last column in the Materials/Labor Cost Sheet states what the costs are based on.  Most are based on recent (1998) POs, Fermilab Stockroom prices (1998) or RS Means prices (1998).  Some are based on engineering experience of the necessary man-hours to do the job and thus we have added 16% loss time and 20% overhead and profit (O&P) to the engineering estimate.

The NuMI Cables Sheet lists the majority of the cables needed for the NuMI beamline.  In most cases it includes the type of cable, number of cables, the start and stop locations of the cable, and the estimated distance.  

Distances:

Cable lengths were based on 6/98 civil drawings and the 7/98 beamsheet which tells the exact location of all the beamline devices.  Tables 1 through 4 give the estimated distances and the drawing that they were obtained from, along with the translation to distances on the beamsheet.

Table 1 MI60 Service Building Cable Distances and References

MI60 Service Building

Description
Distance
Reference
Comments

PS/Rack to conduit
25’

50’
9520-ED-370000
25’ for quad PS

50’ for all others

Conduit
40’
6-7-1 M-1


Conduit enters at on beamsheet
-10’

-65’

-40’
6-7-1 M-1
for bend 1 and quad PSs

for Lamb and C PSs

for all others

Distance to device
15’-340’
Beamsheet


Other
25’

added for cable routing

Quad PS distances: 90’ plus beamsheet distances

All other cable distances: 115’ plus beamsheet distances

Table 2 MI62 Service Building Cable Distances and References

MI62 Service Building

Description
Distance
Reference
Comments

PS/Rack to conduit
50’
9520-ED-370001


Conduit
40’
6-7-1 M-1


MI Beamline to conduit
340’
6-7-1 M-1


Second conduit
40’
6-7-1 M-1


Conduit enters at on beamsheet
460’
6-7-1 M-1
Conduit to end of stub E is ~70’

Distance to device
30’-270’
Beamsheet


Other
25’

added for cable routing

All cable distances: 495’ plus beamsheet distances

Table 3 Target Hall Service Building Cable Distances and References

Target Hall Service Building

Description
Distance
Reference
Comments

PS/Rack to shaft
70’

50’
6-7-1 E-5
Quad and trim PSs

All other

Shaft
135’
6-7-1 G-8


Shaft to beamline
100’
6-7-1 E-7


Enters at on beamsheet
1147’
6-7-1 M-1


Distance to device
10’-180’
Beamsheet


Other
15’

added for cable routing

Quad and trim PS cable distances: 320’ plus beamsheet distances

All other cable distances: 300’ plus beamsheet distances

Horn charging power supply will be located in the PS Room ~25’ from the capacitor bank

Table 4 Downstream Service Building Cable Distances and References

Downstream Service Building

Description
Distance
Reference
Comments

PS/Rack to shaft
70’
6-7-1 E-6


Shaft
330’
6-7-1 G-9


Shaft to device
240’

500’

630’

750’
6-7-1 E-7
First muon cave

Second muon cave

Third muon cave

absorber

Other
15’

added for cable routing

First muon cave: 715’

Second muon cave: 975’

Third muon cave: 1105’

Absorber: 1165’

MINOS PS will located in the bypass tunnel ~220 feet from the MINOS magnet

Costs:

Several things should be noted about cable costs in general.  Based on experience, 20% extra cable should be bought and thus the final cable material cost and labor cost has an additional 20% added to it in the Cable Costs Summary Sheet that was used for the input to system 1.1.8 and 1.1.3.  It is envisioned that considerable extra labor might be needed to install cables vertically down the shafts and thus the labor costs have been doubled for the two shaft lengths for all cables running down the shafts.  For example, a 250 ft. cable that runs down the upstream shaft which is ~135 ft. long has a labor cost of (250 ft * $xx/ft. + 135 ft * $xx/ft.) shown in the cable labor column.

*RS Means “Building Construction Cost Data” 1998 (pg 476, includes O&P) Give an electrician cost of $46/hour where we used $55/hr based on our experience.

NuMI Conventional Power Supply Costs Worksheet

