Backup Information

WBS 22 





Title: Torus Pumping System

Originator: H. Kugel

Contributors: H. Kugel, W. Blanchard, R. Gernhardt, T. Provost
Description of Activities to be Performed

Activity Definition

	I. Maintain Legacy Pumping System and Reconnect to Vacuum Vessel at New Location

1) Engineering: Systems Engineering, Mechanical  & Work Planning Procedures 



Eng Labor = 1.5 MM= 240Mhrs

2) Electrical Drafting 







Drafting Labor = 1.5 MM =240Mhrs

3) Electrical Fab and Installation


2M x 2Mwks






Tech Labor  =2M x 2Mwks = 1 MM = 160Mhrs

3) Perform maintenance and repair of 

Vacuum Mechanical Pumping System.
M&S = $5K

           Tech Labor = 0.5 MM = 80Mhrs

4) Repair and calibrate vacuum instrumentation



Tech Labor = 0.5 MM = 80Mhrs

5) Mechanical Installation


M&S = $20K






Tech Labor = 1 MM = 160Mhrs


	Eng

Mhrs

240


	Tech

Mhrs

240

160

80

80

160
	M&S

5K

2

	II. Residual gas Analyzer
1) 0.25MM







Tech Labor = 0.25 MM = 40Mhrs

2) M&S =  $15K
	
	40
	15K
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	III. Upgrade legacy controls to PLC based system
1) Eng Design 

        Eng Labor = 2 MM =320Mhrs

2) Fabrication 







Tech Labor  = 1 MM = 160Mhrs

3) Integrated Systems Testing



Eng. Labor  = 0.5 MM =80Mhrs




Tech. Labor = 0.5 MM = 80Mhrs

4) M&S = $40K
	320

80
	160

80
	40K


Total Engineering Labor (320 mhr x $130/mhr = $41.6K) 

= $41.6K

Total Tech Labor (1320 mhr x 80/mhr = $105.6K)


= $105.6K

M&S (2002) ( $80K x 1.25=$100.0K)



= $100.0K

SubContract Labor





= $0K

Total Cost without Contingency




= $247.2K 

Total Cost with Contingency (20%)




= $296.6K

NCSX will use the torus Vacuum Pumping Systems of the PBX-M tokamak facility

(Total FY00 replacement cost ~$172K). 

• The Vacuum Vessel Pumping System consists of:


• Four Leybold Heraeus TMP 1500 turbos


( No longer manufactured. Current Leybold equiv. $26.5K x 4 = $106K)


• Four Model 1398 belt driven backing pumps


( No longer manufactured. Current Welch equiv. is Model 8971E



 direct drive 55cfm = $9K x 4 = $36K)


• One Kinney KT 500 belt driven roughing pump


(Still available @ $29.5K)

• A new Residual Gas Analyzer (RGA) is required

.
