
NCSX Work Approval Form (WAF)

WBS Number:  15
WBS Title: Coil Support Structures
Job Number: 1501 and 1550
Job Title: Coil Support Structures Design and Fabrication
Job Manager: Fred Dahlgren

Description:
Design, procure and fabricate conventional coil structure.

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:  15
WBS Title: Coil Support Structures
Job Number: 1501
Job Title: Coil Support Structures Design  
Job Manager: Fred Dahlgren

Description:
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Basis of Estimate

Based on prior engineering experiences; e.g. S-1, PLT, PDX, 
PBX-m

TITLE I AND TITLE II DESIGN COMPLETED
2 Requirements definition COMPLETED
3 Preliminary Re-Design COMPLETED
4 Preliminary Stress Analysis 70 Analysis approximately 80% - about 70 hours remaining
5 Preliminary CAD models and drawings 160 About 50% complete
6 PDR Preparation 10 10
7 PDR 4 4
8 Final design
9 Detail CAD drawings,BOM 20 320

10 Integrated Stress Analysis 240
11 FDR Preparation 10 5
12 FDR 4 4
13 Resolve chits 20 20
14 Update C.S. Support Design 20 40
15 Peer Review Updated C.S. Design 4 4
16 Resolve Chits from FDR 20 8
17 Prepare RFQ & SOW 24
18 rebaseline exercsie 40

Subtotal Title I & II Design 486 575

TITLE III
Vendor Oversight, Inspection 40
Disposition of deviation requests and non-conformances 20
Coordination of Procurement Actions 15

Title I and II Engineering for PF Coils and Title III Support of Fabrication Effort.

Subtotal Title III Design 0 0 0 0 0 0 0 0 0 0 0 75 0 0 0 0 0 0 0 0 0 0 0

Notes and Worksheets 1061
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NCSX June 2007 ETC 
TABLE II- Materials and Subcontracts

WBS Number:  15
WBS Title: Coil Support Structures
Job Number: 1550
Job Title: Coil Support Structures Design
Job Manager: Fred Dahlgren

Description:

Inner TF Support Structure (36) 166,414$             THESE ESTIMATES ARE BASED ON SIMILAR PRIOR FABRICATIONS,
Outer TF Support Structure (36) 182,917$              MATERIAL & BUDGETARY QUOTES FROM POTENTIAL VENDORS, 
PF5/PF6 Support Bracket Assembly (66) 265,701$             AND INTERNAL ESTIMATES FOR TIME & MATERIALS.
PF5/PF6 Support Frame Assembly – Long (6) 12,554$               LABOR RATES FOR MACHINING @ $92.00/HR SLAC INTERNAL RATE & 
PF5/PF6 Support Frame Assembly – Short (3) 8,134$                 WEB SURVEY OF PUBLISHED MACHINE SHOP RATES.
TF Pre-Load Ring & PF4 Support (2) 53,850$               WELDER & GENERAL SHOP LABOR RATE USED WAS $75.00/HR
C.S. Coil Mounting Brackets (12) 34,795$               

TF Coil Pre-Load Clamp Assemblies (36) 20,214$               INCONEL718 HARDWARE QUOTE FROM B&G FABRICATORS
PF4 Coil Mounting Clamp (12) 16,711$               INCONEL 718 B'VILLE WASHER QUOTE FROM SOLON
MCWF-TF Mtg. Brkt. Spacer block & shim 53,837$               AND QUOTES FOR ITEMS1 THRU 7 FROM PENNIRON CO.
Machine/Base Support Interface 55,680$               AND  ITEMS 1 THRU 7 FROM PASSIAC COUTY WELDERS,INC.
Misc. Assembly Hardware 21,070$               (ITEMS INCLUDED AS PARTIAL COST IN LINES 13 TO 17 ON THIS SHEET)

SUB-TOTAL: 891,877$             
MATERIAL COST ADJUSTMENTS -$                         
50% MATERIAL ALLOWANCE - ALUM5083 @ $4.50/LB 4.50$            8350 18,788$               HUNTINGTON ALLOYS VERBAL QUOTE (13 WKS ARO/+CURR. SC.)
SCRAP RECOVERY VALUE - @ $.20/LB. 0.20$            (835)$                   PRO-RATED FROM 718:  http://www.recycle.net/Metal-E/nickel/index.html

M&S TOTAL: 909,830$             
PACKAGING, SHIPPING & INSPECTION 25,000$               

JOB SUB-TOTAL: 934,830$             
Material escallator (10% of Aluminum cost IN FY'08) 3,758$                 MAT'L. COST FACTOR 0.16 ALUMINUM VS. INCO625

JOB-TOTAL: 938,587$             

Procurement Strategies:   (1) Single procurement with vendor purchasing 
all hardware (G11/Nuts/Washers/Other Misc Assy Hardware) vs splitting 
fabrication and assembly hardware & materials. (2) Fabricator and PPPL 
procures remaining items in two procurements - See Table V.

BASELINE MATERIAL COST (INCONEL601 ROLLED PLATE: $22.50/LB., AL.ALY.5083: 
$4.50/LB)
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NCSX June 2007 ETC 
TABLE II- Materials and Subcontracts

WBS Number:  15
WBS Title: Coil Support Structures
Job Number: 1550
Job Title: Coil Support Structures Design
Job Manager: Fred Dahlgren

SEE BACKUP DATA IN TABLE V FOR DETAILED BREAKDOWN:

Procurements Totals Adjustments from above rows27-33

(1) The Structures - contract with Vendor for Fabrication 618,594$         46,710$              665,304$       1.076                         

(2) PPPL Procurement of G11 & Teflon Parts 150,420$         150,420$       
(3) PPPL Procurement of Inconel B718, Bolts, & Washers 104,187$         104,187$       
(3) PPPL Procurement of Belleville Washers 18,695$           18,695$         

$891,896.62 938,607$       
1. Inner TF Support Structure -36
1a - Support Brackets 67,651$        9 PF4 Coil Mounting Clamp -12
1b - G11 - CR Mounting Blocks 13,086$        9a - C&M Plates 4,968$              
1c - G11 - CR Side Wedges 14,904$        9b - Clean-up, descale,  deburr 1,368$              
1d - Inconel Hardware 13,507$        9c - Inconel Hardware 2,210$              
1e - TF Bridge Clamp 11,906$        9d - G11 - CR 1/4" Insulation Pad 222$                 
1f - PFTE Coated G11 - CR Wedge Assy 45,360$        9e - Teflon Pads 648$                 
2 OuterTFSupportStructure-36 9f - Inconel Plate (6 x 6 x 3/4" thick) 7,295$              
2a - Support Brackets 84,154$        10 MCWF-TF Mtg. Brkt. Spacer block & shim
2b - G11 - CR Mounting Blocks 13,086$        10a - C&M Blocks 22,080$            
2c - G11 - CR Side Wedges 14,904$        10b - Clean-up, descale,  deburr 3,312$              
2d - Inconel Hardware 13,507$        10c - Inconel Hardware ( INCO 3/4 - 10NC Hex Bolts) 6,230$              
2e - TF Bridge Clamp 11,906$        10d - Inconel Hardware ( INCO 3/4" Flat Washers)s 326$                 
2f - PFTE Coated G11 - CR Wedge Assy 45,360$        10e - INCO 625 Plate (6 x 6 x 3" thick) 21,888$            
3 PF5/PF6 Support Bracket Assembly -66 11 Machine/Base Support Interface
3a - Bracket Assy 149,107$      11a - C&M Plates 22,080$            
3b - PF 5 Bridge Clamps 21,828$        11b - Weld Clevises & Side Plates 3,600$              
3c - PF 6 Bridge Clamps 21,828$        11c - Clean-up, descale,  deburr 1,104$              
3d - Inconel Hardware 47,749$        11d - C&M Spherical Brgs. 8,550$              
3e - Positioning Bracket Assy 25,190$        11e - C&M G11 & Teflon Plates 2,208$              
4 PF5/PF6 Support Frame Assembly Long -6 11f - INCO 625 Plates & Round Bar 12,312$            
4a - Curved Beam Angle (N.R.) -$                  11g - G11 - CR Plate 474$                 
4b - Vertical Channels 3,713$          11h - Teflon Sheet 168$                 
4c - Inconel Hardware 8,842$          11i - Inconel Hardware (R.S.B & fasteners) 5,184$              
5 PF5/PF6 Support Frame Assembly Short -3 12 Misc. Assembly Hardware
5a - Curved Beam Angle (N.R.) -$                  12a - G11 Bushings TF clamps 900$                 
5b - Vertical Channels 3,713$          12b - G11 washers TF clamps 288$                 
5c - Inconel Hardware 4,421$          12c - G11 Bushings Frame Assy 420$                 
6 TF Pre-Load Ring & PF4 Support -2 12d - G11 washers PF clamps 134$                 
6a - Castings 46,930$        12e - G11 bushings PF clamps 420$                 
6b - Machining 6,920$          12f - G11 washers Frame Assy 134$                 
7 C.S. Coil Mounting Brackets -12 12g - G11 bushings M/B interface 60$                   
7a - Inconel Support Brackets 32,585$        12h - G11 washers M/B interface 19$                   
7b - Inconel Hardware 2,210$          12i - Inconel 718 -  0.75" ID Belleville Washers 9,000$              
8 TF Coil Pre-Load Clamp Assemblies -36 12j - Inconel 718 -  1.03" ID Belleville Washers 9,695$              
8a - Stellalloy Castings 20,214$        

$891,877.42
delivery packages
TF assy station 5 222,897$      239,728        
PF 239,009$      257,056        
TF final assy station 6 74,064$        79,657          
Final assy station 6 82,606$        88,844          

618,575$      665,284$      
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NCSX June 2007 ETC 
TABLE III - Fabrication and Assembly

WBS Number:  15
WBS Title: Coil Support Structures
Job Number: 1501/1550
Job Title: Coil Support Structures Design  
Job Manager: Fred Dahlgren

In-house Fabrication and Assembly and Installation

Description: N/A
Worksheets
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NCSX June 2007 ETC 
TABLE IV - Uncertainty of Estimate and Residual Risk Assessment

WBS Number:  15
WBS Title: Coil Support Structures
Job Number: 1501/1550
Job Title: Coil Support Structures Design  
Job Manager: Fred Dahlgren

Uncertainty of the Estimate

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

Job 1501 -10%/+15%
Design Maturity X Only now approaching PDR stage, however nothing exotic.
Design Complexity X Standardized components.

Job 1550 -10%/+15%
Design Maturity X Only now approaching PDR stage, however nothing exotic.
Design Complexity X Standardized components.

Other Comments:

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

Residual Impacts
Likelihood of 

Occurring 
(%) 

NONE

Consequence if Occurs

Cost Schedule

There is a finite likelihood of material costs increasing, but already assumed an escalation of ~5%/year  for Inconel, HOWEVER, recent history indicates much higher 
escalation (see Table V)
Possibility that vendor will not deliver on time, however, significant float (~4 months exist off critical path) - however, could impact half-period and full-period assembly 
schedule if TF brackets delayed => other vendors could be identified.

Risk Mitigation Strategies
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NCSX June 2007 ETC 
TABLE V - Basis of Estimate 

WBS Number:  15
WBS Title: Coil Support Structures
Job Number: 1550
Job Title: Coil Support Structures Design  
Job Manager: Fred Dahlgren

M&S Estimate Backup
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NCSX June 2007 ETC 
TABLE V - Basis of Estimate 

WBS Number:  15
WBS Title: Coil Support Structures
Job Number: 1550
Job Title: Coil Support Structures Design  
Job Manager: Fred Dahlgren

         

Job1501_1550_R7.xls           Table V - Basis of Estimate 6/29/2007   4:01 PM



NCSX June 2007 ETC 
TABLE V - Basis of Estimate 

WBS Number:  15
WBS Title: Coil Support Structures
Job Number: 1550
Job Title: Coil Support Structures Design  
Job Manager: Fred Dahlgren
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NCSX June 2007 ETC 
TABLE V - Basis of Estimate 

WBS Number:  15
WBS Title: Coil Support Structures
Job Number: 1550
Job Title: Coil Support Structures Design  
Job Manager: Fred Dahlgren
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NCSX June 2007 ETC 
TABLE V - Basis of Estimate 

WBS Number:  15
WBS Title: Coil Support Structures
Job Number: 1550
Job Title: Coil Support Structures Design  
Job Manager: Fred Dahlgren

Belliville Washers
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NCSX June 2007 ETC 
TABLE V - Basis of Estimate 

WBS Number:  15
WBS Title: Coil Support Structures
Job Number: 1550
Job Title: Coil Support Structures Design  
Job Manager: Fred Dahlgren

Assembly Hardware
Current Surcharges on Materials
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NCSX June 2007 ETC 
TABLE V - Basis of Estimate 

WBS Number:  15
WBS Title: Coil Support Structures
Job Number: 1550
Job Title: Coil Support Structures Design  
Job Manager: Fred Dahlgren

Passaic County Welders Quote Penn Iron Quote

Material Escalation 
Information
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NCSX June 2007 ETC 
TABLE V - Basis of Estimate 

WBS Number:  15
WBS Title: Coil Support Structures
Job Number: 1550
Job Title: Coil Support Structures Design  
Job Manager: Fred Dahlgren
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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

15 - Coil Structures
Job: 1501 - Coil Structures  Design-DAHLGREN

1501-521 Complete Preliminary Stress analysis 11 04JUN07* 18JUN07 171 12,196.10

1501-522 Prelim CAD models & Dwgs 30 04JUN07* 16JUL07 149 27,876.80

1501-525 PDR  Prep 3 17JUL07 19JUL07 149 3,484.60

1501-525P 3 PDR 1 20JUL07* 20JUL07 149 1,393.84

1501-533 Detail CAD Drawings,BOM 40 23JUL07 17SEP07 149 59,238.20

1501-533F Integrated Stress Analysis 40 23JUL07 17SEP07 149 41,815.20

1501-537 FDR Prep 3 18SEP07 20SEP07 149 2,613.45

1501-541 3 FDR Coil Structures 1 21SEP07 21SEP07 149 1,393.84

1501-545 Resolve Chits 20 24SEP07 19OCT07 149 7,315.10

1501-549 Update C.S.Support Design 10 24SEP07 05OCT07 154 10,799.70

1501-550 Peer Review Updated C.S.Design 3 08OCT07 10OCT07 154 1,486.08

1501-554 Resolve Chits from peer review 2 11OCT07 12OCT07 154 7,430.40

1501-558 Prepare requisition for Coil Structure & CSS h/w 10 22OCT07 02NOV07 149 743.04

1501-562 Prepare Specs for Coil Structure & CSS h/w 10 15OCT07 26OCT07 154 1,857.60

ECP53RBX09 FY07 Rebaseline exercise 22* 01MAY07* 31MAY07 1,333 LOE 6,969.20

Subtotal 131 01MAY07 02NOV07 1,224 186,613.15

FY07 FY08 FY09 FY10 FY11 FY12

EA//EM =70hr ;

ea//dm=160

EA//EM =10hr ; EA//DM =10   ;

EA//EM =04hr ; EA//DM =04   ;

EA//EM =20hr ; EA//DM =320   ;

EA//EM =240hr ;

EA//EM =10hr ; EA//DM =05   ;

EA//EM =04hr ; EA//DM =04   ;

EA//EM =20hr ; EA//DM =20   ;

EA//EM =20hr ; EA//DM =40   ;

EA//EM =04hr ; EA//DM =04   ;

EA//EM =08hr ; EA//DM =08   ;

EA//EM =04hr ;

EA//EM =10hr ;

ORNLEM =40hr ;
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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

Job: 1550 - Coil Struct. Procurement -DAHLGREN

1501-245 Prep Spec,Solicit Bids, and Evaluate Bids 30 05MAY08 16JUN08 28 0.00

162-036.9 2 Award Coil Support Structure 0 16JUN08* 28 0.00

162-037 2 Fabricate TF/MCWF mounting Components 260 17JUN08 01JUL09 28 328,830.26

162-038 Fabricate PF Mounting components 260 17JUN08 01JUL09 28 268,267.82

162-039 Fabricate Final TF Assy components Components 260 17JUN08 01JUL09 28 83,133.18

162-040 Fabricate Machine/base support interface 260 17JUN08 01JUL09 28 92,713.42

162-050 Prep req, bid and award G11/Teflon parts 20 16JUN08* 14JUL08 69 0.00

162-051 Deliver G11/Teflon parts 90 15JUL08 18NOV08 69 155,701.41

162-052 Prep req, bid and award Inconnel hardware 20 16JUN08* 14JUL08 69 0.00

162-053 Deliver Inconnel hardware 90 15JUL08 18NOV08 69 107,848.23

162-055 Prep req, bid and award Belleville Washers 20 16JUN08* 14JUL08 69 0.00

162-057 Deliver Belleville Washers 90 15JUL08 18NOV08 69 25,106.83

162-031 Title III engr WBS 151 260 17JUN08* 01JUL09 813 LOE 14,151.47

Subtotal 290 05MAY08 01JUL09 813 1,075,752.62

FY07 FY08 FY09 FY10 FY11 FY12

41=239.73

48=257.06

48=79.657

48=88.84k ;

48=150.42$k ;

48=104.19$k ;

41=18.695$k ;

EA//EM =75hr ;
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