
NCSX Work Approval Form (WAF)

WBS Number:  12
WBS Title:  Vacuum Vessel Systems
Job Number: 1204
Job Title:  Vacuum Vessel System Procurements
Job Manager:  Larry Dudek

Description:
This WBS element includes all of the non-VVSA procurements.

Schedule:
See Attached

Approvals:
____________________________________                     ___________________
Job Manager                                                                         Date

____________________________________                     ___________________
Responsible Line Manager                                                    Date

____________________________________                     ___________________
Project Manager                                                                   Date

____________________________________                     ___________________
Engineering Department Head                                               Date
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NCSX June 2007 ETC 
TABLE I - Design Labor

WBS Number:  12
WBS Title:  Vacuum Vessel Systems
Job Number: 1204
Job Title:  Vacuum Vessel System Procurements
Job Manager:  Larry Dudek

Description:

No Design Work in this Job.

Procure necessary parts and consubmables to support assembly and fabrication of Vacuum Vessel Segments.  This job onlly covers M&S support - labor to procure the parts and consumables 
is covered under WBS 82 (where L. Dudek labor is covered). Details of requirements shown on drawings prepared under WBS 19.
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NCSX June 2007 ETC 
TABLE II - Materials and Subcontracts

WBS Number:  12
WBS Title:  Vacuum Vessel Systems
Job Number: 1204
Job Title:  Vacuum Vessel System Procurements
Job Manager:  Larry Dudek

Materials and Subcontracts (M&S) Basis of Estimate
Description:

Unit

PPPL 
EMTB 

Suppt (Hrs) Rate Qty Subtotal TOTALS
VV Vertical Supports Work Completed

VV Personal Acces Port & Lateral Supports 3 19504 58,511 ORNL estimate. See worksheet below. 

Insulation Boots Total 55,750
  Insulation Boots Boots for Some Ports 250 150 37500 Requisition 405021 - see Table V

Boots for Some Ports 75 150 11250 Requisition 405024 (150 pcs x $25 each) - see Table V
Miscellaneous hardware 7000 Engineering judgement of miscellaneous parts (G-11 rings, fasteners, etc.)

Pourable Insulation 80,000 Rough Order of Magnitude  from Cabot - see Table V

Port Thermal Insulation 25000 25,000 Verbal estimate from Aspen Aerogel Inc. to ORNL.  Based on projected production in new facility.

VV Local I&C Thermocouples: 4 each x 83 appendages 80 337 26960 26,960 See Omega Quote - seeTable V

Heater Tapes for Port Stubs 70 220 15400 15,400 See Brisk Heat Quote - seeTable V

VV Interface Hardware
  T/C and Heater Tape Leads Port 12 28250 See G. Labik estimate detailed in Job 3101 dated 4/10/2007 (Updated 5/3/2007)
  Flux Loops Junction Boxes 9620 See G. Labik estimate detailed in Job 3101 dated 4/10/2007 (Updated 5/3/2007)

VV Heating Cooling Tubing (COMPLETED)

M&S Total 299,491

Worksheet:

COST OF NB PORT DUCT/COVER OPTION PL GORANSON 5/25/05
Pumping will be from port 4 or 12.
150 C bakeout operation

Option uses basic geometry of the mod kit drawings and gives credit for incorporating existing NB blankoff flange in new design. It uses a stainless steel, 22", wire seal, commercial (MDC) flange with Viton o-ring.
The interface (boot) to the cryostat is not included.
Option 3 does not include any hardware for port 4 pumping. Supplied by WBS 22.

Simplified Duct Cost
Duct Material/fab(I625) 5009 Based on material cost based on Inconel at ~$30/lb - See Table V
22 inch port flange 1950 Price out of MDC catalog
22 inch blankoff Flange 2850 Price out of MDC catalog.
Lateral supports 5000 My estimate on labor time to machine detail parts outside.
NB duct flg rework 1800 Based on set up and labor time for machining cost to bore hole in house.
Assy fab 2640 Based on 24 hour estimate to do fab. 
Bolt kit/o-ring 255 Price out of MDC catolog.
subtotal 19504

Engineering 15600 COMPLETE
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NCSX June 2007 ETC 
TABLE III - Fabrication/Assembly Installation

In-house Fabrication and Assembly and Installation

Description: N/A
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NCSX June 2007 ETC 
TABLE III - Fabrication/Assembly Installation

WBS Number:  12
WBS Title:  Vacuum Vessel Systems
Job Number: 1204
Job Title:  Vacuum Vessel System Procurements
Job Manager:  Larry Dudek

Uncertainty of the Estimate

High Medium Low
Uncertainty 
Range (%) Comments/Other Considerations

Design Maturity X Design completed
-5%/+10%

Design Complexity X Standardized components

Note:  High/Medium/Low uncertainty assessment from Job Manager. Uncertainty range based on AACEI recommended practice 18R-97 as amended for NCSX.

Residual Impacts
Schedule Impact

Job
Likelihood of 

Occurring Low High Low High

Notes:
[1] Low cost and schedule impacts are considered the minimum (0-percentile) impacts should the event occur.

High cost and schedule impacts are considered the maximum (100-percentile) impacts should the event occur
[2] Cost impacts should be entered as man-hours (by demographic) and M&S direct cost under basis of estimate.

Cost impacts should NOT include standing army costs which are separately calculated from the schedule impact
Project control is reponsible for quantifying the low and high cost impacts based on the labor hours and M&S identified

[3] The schedule impacts should be entered as the min and max impacts on the critical path.
If there is no critical path impact then the schedule entries should be zero.

[4] Likelihood of occurrence should be entered consistent with our risk classification methodology, i.e.
 VL= Very Likely (P>80%), L=Likely (80%>P>40%), U=Unlikley (40%>P>10%), VU=Very Unlikely (P<10%), NC=Non-credible (P<1%)

 

NONE

Cost Impact

Risk Description Mitigation Plan Basis of estimate
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NCSX June 2007 ETC 
TABLE V - Basis of Estimate

WBS Number:  12
WBS Title:  Vacuum Vessel Systems
Job Number: 1204
Job Title:  Vacuum Vessel System Procurements
Job Manager:  Larry Dudek

M&S Backup

Heater Tape Backup on Pourable Insulation

 Assumed ~$70 x 220 (based on current 
NCSX estimate) = ~$15,400
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NCSX June 2007 ETC 
TABLE V - Basis of Estimate

WBS Number:  12
WBS Title:  Vacuum Vessel Systems
Job Number: 1204
Job Title:  Vacuum Vessel System Procurements
Job Manager:  Larry Dudek

Thermocouples

Assumed ~$80 unit rate based on the above x 337 
(count off drawing) = $26, 960
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NCSX June 2007 ETC 
TABLE V - Basis of Estimate

WBS Number:  12
WBS Title:  Vacuum Vessel Systems
Job Number: 1204
Job Title:  Vacuum Vessel System Procurements
Job Manager:  Larry Dudek

Boots - Requistition 405021
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NCSX June 2007 ETC 
TABLE V - Basis of Estimate

WBS Number:  12
WBS Title:  Vacuum Vessel Systems
Job Number: 1204
Job Title:  Vacuum Vessel System Procurements
Job Manager:  Larry Dudek
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NCSX June 2007 ETC 
TABLE V - Basis of Estimate

WBS Number:  12
WBS Title:  Vacuum Vessel Systems
Job Number: 1204
Job Title:  Vacuum Vessel System Procurements
Job Manager:  Larry Dudek

Boots - Requistition 405024
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NCSX June 2007 ETC 
TABLE V - Basis of Estimate

WBS Number:  12
WBS Title:  Vacuum Vessel Systems
Job Number: 1204
Job Title:  Vacuum Vessel System Procurements
Job Manager:  Larry Dudek
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NCSX June 2007 ETC 
TABLE V - Basis of Estimate

WBS Number:  12
WBS Title:  Vacuum Vessel Systems
Job Number: 1204
Job Title:  Vacuum Vessel System Procurements
Job Manager:  Larry Dudek

Inconel 625 Quote
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Activity
ID

MILE-
stones

 (level 2 
& 3)

Activity
Description

Duration
(work
days

Baseline
Start

Baseline
Finish

Shifts Total
Float

%
cmplt

Proposed
Budgeted

cc 9450 - NCSX Fabrication (MIE)
12 - Vacuum Vessel Systems
Job: 1204 - VV Sys Procurements (nonVVSA)-DUDEK
VV Vertical Supports

124-037  PPPL Fab VV Vert. Sprts  (log # M1091) (complet 197 01MAY07A 01MAY07A 0.00

VV Personnel Access Port & Lateral sprts

124-110 Issue req,Bid & Award VV NB port cover 25 01OCT09* 04NOV09 81 0.00

124-120 Award VV NB port cover 0 04NOV09* 81 0.00

124-130  VV NB port cover Fabrication 40 05NOV09 13JAN10 81 83,786.32

VV Local I&C

1204-101 Drawings Signed -Local I&C 0 01MAY07* 360 0.00

1204-105 Issue req,Bid & Award   -Local I&C 25 02MAY07 06JUN07 360 0.00

1204-109 Award  -Local I&C 0 06JUN07 360 0.00

1204-113 Deliver  -Local I&C 40 07JUN07 02AUG07 360 34,400.96

Thermal Insulation

123-040 Issue req,Bid & Award insul boots 25 26FEB08 31MAR08 76 0.00

123-045 Award Insulation Boots 0 31MAR08* 76 0.00

123-050 Fabricate& Deliver Insul Boots 130 01APR08 02OCT08 76 72,997.33

122-035 Issue req,Bid & Award Port Thermal Insulation 25 27FEB08 01APR08 115 0.00

122-041 Award Port Thermal Insulation 0 01APR08* 115 0.00

122-051 Deliver Port Thermal Insulation 40 02APR08 28MAY08 115 32,700.00

122-030 Issue req,Bid & Award Pourable Insulation 25 27AUG09 01OCT09 176 0.00

122-036.9 Award Pourable Insulation 0 01OCT09* 176 0.00

122-037 Deliver Pourable Insulation 40 02OCT09 30NOV09 176 114,560.00

Heater Tape for Port Stub

1204-121 Drawings Signed Heater Tape for port stubs 0 04SEP07* 140 0.00

1204-125 Issue req,Bid & Award -Heater Tape for port stub 25 05SEP07 09OCT07 140 0.00

1204-129 Award Heater Tape for port stubs 0 09OCT07 140 0.00

1204-130 Deliver  Heater Tape for port stubs 40 10OCT07 06DEC07 140 20,143.20

T/C and Heater Tape Leads

1204-145 Issue req,Bid & Award-T/C and Heater Tape Leads 25 29AUG07 03OCT07 136 0.00

1204-149 Award T/C and Heater Tape Leads 0 03OCT07 136 0.00

1204-153 Deliver T/C and Heater Tape Leads 40 04OCT07 28NOV07 136 36,951.00

FY07 FY08 FY09 FY10 FY11 FY12

41=58.51$k ;

41=27$k ;

41=56$k ;

41=25$k ;

41=80$k ;

41=15$k ;

41=28.25$k ;
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Flux loop junction boxes and spacer templates

1204-173M Material Delivery (desifn/fab in job 3101) 35 20JUN07 08AUG07 187 12,275.12

Subtotal 0 13JAN10 152 407,813.93

FY07 FY08 FY09 FY10 FY11 FY12

41=9.62
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