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.
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WBS Number: 15

WBS Title: Coil Support Structures

Job Number: 1501

Job Title: Coil Support Structures Design
Job Manager: Fred Dahlgren

Description:
Title I and Il Engineering for PF Coils and Title Ill Support of Fabrication Effort.

NCSX June 2007 ETC
TABLE | - DESIGN LABOR

EYO7$K

Task

41MS
48MS
37STK
35TRVL
310T

TITLE | AND TITLE Il DESIGN COMPLETED
2 Requirements definition
3 Preliminary Re-Design
4 Preliminary Stress Analysis
5 Preliminary CAD models and drawings
6 PDR Preparation
7 PDR
8 Final design
9 Detail CAD drawings,BOM
10 Integrated Stress Analysis
11 FDR Preparation
12 FDR
13 Resolve chits
14 Update C.S. Support Design
15 Peer Review Updated C.S. Design
16 Resolve Chits from FDR
17 Prepare RFQ & SOW
18 rebaseline exercsie
Subtotal Title | & Il Design

TITLE I

Vendor Oversight, Inspection

Disposition of deviation requests and non-conformances
Coordination of Procurement Actions

Subtotal Title Ill Design 0 00 0 0

Notes and Worksheets

Job1501_1550_R7.XIs

ORNL EM

(ORNL DSN

EMEM

HOURS
c
a
= o m = = m
2 2 = £ 2 2
] [} [} hj hj hj
70
160
10 10
4 4
20 320
240
10 5
4 4
20 20
20 40
4 4
20 8
24
40
486 575
40
20
15
0 0 0 75 0 0

Table | - Dsn Labor

EEEM

EESM
EESB
EETB

0

0

ECEM
ECSB
ECTB
RM2
RM3

0 0 0 0O

Basis of Estimate

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

PBX-m

COMPLETED
COMPLETED

Analysis approximately 80% - about 70 hours remaining

About 50% complete

1061
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WBS Number: 15

WBS Title: Coil Support Structures

Job Number: 1550

Job Title: Coil Support Structures Design
Job Manager: Fred Dahlgren

Description:

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.

Inner TF Support Structure (36)

Outer TF Support Structure (36)

PF5/PF6 Support Bracket Assembly (66)
PF5/PF6 Support Frame Assembly — Long (6)
PF5/PF6 Support Frame Assembly — Short (3)
TF Pre-Load Ring & PF4 Support (2)

C.S. Coil Mounting Brackets (12)

TF Coil Pre-Load Clamp Assemblies (36)
PF4 Coil Mounting Clamp (12)

MCWEF-TF Mtg. Brkt. Spacer block & shim
Machine/Base Support Interface

Misc. Assembly Hardware

MATERIAL COST ADJUSTMENTS
50% MATERIAL ALLOWANCE - ALUM5083 @ $4.50/LB $ 4.50
SCRAP RECOVERY VALUE - @ $.20/LB. $ 0.20

PACKAGING, SHIPPING & INSPECTION

SUB-TOTAL:

8350

M&S TOTAL:

JOB SUB-TOTAL:

Material escallator (10% of Aluminum cost IN FY'08)

Job1501_1550_R7.xls

JOB-TOTAL:
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NCSX June 2007 ETC

TABLE II- Materials and Subcontracts

166,414
182,917

21,070

891,877
18,788

(835)
909,830
25,000
934,830
3,758
938,587

THESE ESTIMATES ARE BASED ON SIMILAR PRIOR FABRICATIONS,
MATERIAL & BUDGETARY QUOTES FROM POTENTIAL VENDORS,
AND INTERNAL ESTIMATES FOR TIME & MATERIALS.

LABOR RATES FOR MACHINING @ $92.00/HR SLAC INTERNAL RATE &
WEB SURVEY OF PUBLISHED MACHINE SHOP RATES.

WELDER & GENERAL SHOP LABOR RATE USED WAS $75.00/HR

BASELINE MATERIAL COST (INCONEL601 ROLLED PLATE: $22.50/LB., AL.ALY.5083:

$4.50/LB)

INCONEL718 HARDWARE QUOTE FROM B&G FABRICATORS

INCONEL 718 B'VILLE WASHER QUOTE FROM SOLON

AND QUOTES FOR ITEMS1 THRU 7 FROM PENNIRON CO.

AND ITEMS 1 THRU 7 FROM PASSIAC COUTY WELDERS,INC.

(ITEMS INCLUDED AS PARTIAL COST IN LINES 13 TO 17 ON THIS SHEET)

HUNTINGTON ALLOYS VERBAL QUOTE (13 WKS ARO/+CURR. SC.)
PRO-RATED FROM 718: http://www.recycle.net/Metal-E/nickel/index.html

MAT'L. COST FACTOR 0.16 ALUMINUM VS. INCO625

Table Il - M&S

6/29/2007 3:57 PM



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

(1) The Structures - contract with Vendor for Fabrication $ 618,594

(2) PPPL Procurement of G11 & Teflon Parts $ 150,420

(3) PPPL Procurement of Inconel B718, Bolts, & Washers $ 104,187

(3) PPPL Procurement of Belleville Washers $ 18,695

$891,896.62

1. Inner TF Support Structure -36

la - Support Brackets $ 67,651

1b - G11 - CR Mounting Blocks $ 13,086

1c - G11 - CR Side Wedges $ 14,904

1d - Inconel Hardware $ 13,507

le - TF Bridge Clamp $ 11,906

1f - PFTE Coated G11 - CR Wedge Assy $ 45,360

2 OuterTFSupportStructure-36

2a - Support Brackets $ 84,154

2b - G11 - CR Mounting Blocks $ 13,086

2c - G11 - CR Side Wedges $ 14,904

2d - Inconel Hardware $ 13,507

2e - TF Bridge Clamp $ 11,906

2f - PFTE Coated G11 - CR Wedge Assy $ 45,360

3 PF5/PF6 Support Bracket Assembly -66

3a - Bracket Assy $ 149,107

3b - PF 5 Bridge Clamps $ 21,828

3c - PF 6 Bridge Clamps $ 21,828

3d - Inconel Hardware $ 47,749

3e - Positioning Bracket Assy $ 25,190

4 PF5/PF6 Support Frame Assembly Long -6

4a - Curved Beam Angle (N.R.) $ -

4b - Vertical Channels $ 3,713

4c - Inconel Hardware $ 8,842

5 PF5/PF6 Support Frame Assembly Short -3

5a - Curved Beam Angle (N.R.) $ -

5b - Vertical Channels $ 3,713

5c - Inconel Hardware $ 4,421

6 TF Pre-Load Ring & PF4 Support -2

6a - Castings $ 46,930

6b - Machining $ 6,920

7 C.S. Coil Mounting Brackets -12

7a - Inconel Support Brackets $ 32,585

7b - Inconel Hardware $ 2,210

8 TF Coil Pre-Load Clamp Assemblies -36

8a - Stellalloy Castings $ 20,214

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
$ 618575 $ 665,284

Job1501_1550_R7.xls

NCSX June 2007 ETC

TABLE II- Materials and Subcontracts

Adjustments from above rows27-33

$ w710 $ 665,304
$ 150,420
$ 104,187
5 18695
$ 938,607

9 PF4 Coil Mounting Clamp -12

9a - C&M Plates

9b - Clean-up, descale, deburr

9c - Inconel Hardware

9d - G11 - CR 1/4" Insulation Pad

9e - Teflon Pads

9f - Inconel Plate (6 x 6 x 3/4" thick)

10 MCWF-TF Mtg. Brkt. Spacer block & shim
10a - C&M Blocks

10b - Clean-up, descale, deburr

10c - Inconel Hardware ( INCO 3/4 - 10NC Hex Bolts)
10d - Inconel Hardware ( INCO 3/4" Flat Washers)s

10e - INCO 625 Plate (6 x 6 x 3" thick)

11 Machine/Base Support Interface

1la- C&M Plates

11b - Weld Clevises & Side Plates

11c - Clean-up, descale, deburr

11d - C&M Spherical Brgs.

1le - C&M G11 & Teflon Plates

11f - INCO 625 Plates & Round Bar

11g - G11 - CR Plate

11h - Teflon Sheet

11i - Inconel Hardware (R.S.B & fasteners)
12 Misc. Assembly Hardware

12a - G11 Bushings TF clamps

12b - G11 washers TF clamps

12c - G11 Bushings Frame Assy

12d - G11 washers PF clamps

12e - G11 bushings PF clamps

12f - G11 washers Frame Assy

12g - G11 bushings M/B interface

12h - G11 washers M/B interface

12i - Inconel 718 - 0.75" ID Belleville Washers
12j - Inconel 718 - 1.03" ID Belleville Washers

Table Il - M&S

1.076

R AR AR Y

R R

R AR AR e

R R R e R R R

4,968
1,368
2,210
222
648
7,295

22,080
3,312
6,230

326

21,888

22,080
3,600
1,104
8,550
2,208

12,312

474
168
5,184

900
288
420
134
420
134
60

19
9,000
9,695

$891,877.42
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NCSX June 2007 ETC
TABLE Ill - 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

Job1501_1550_R7.xls Table Il - FabAssy & Instl 6/29/2007 3:58 PM



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

Uncertainty

High Medium Low 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:

There is afinite 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.

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

Residual Impacts

0
@
=

Likelihood of Mitigation Strategies Consequence if Occurs
Occurring
(%)

Cost Schedule
NONE

Job1501_1550_R7.xIs Table IV - Conting & Risk 6/29/2007 3:58 PM



NCSX June 2007 ETC
TABLE V - Basis of Estimate

WBS Number:

WBS Title: Coil Support Structures

Job Number: 1550

Job Title: Coil Support Structures Design
Job Manager: Fred Dahlgren

M&S Estimate Backup

Outer TF suppert Structure (eon’t.)
NCSX Coil Support Structure — 1501

50 Re-baseline estimate - Rev.d 16 June 2007

- % $92.00 = $276.00
x 4200=  R4.00
% 2700 - 54.00

1. Inner TF support Structure

Feflon pads  1/8% thk.

In. \upp thrkts. {72 req'd.)

A.0hrs v $92.00 = $552.00 *¢ 2. Inconel Hordware (36 sets Req'd.)
2

w 22heax 76.00= 16720 s (4 -8 NG x Hex Head Bolis pes. x $30.40 =5201.60
Clean-up de-scale de 0Shrs x  TeO0= 3800 Flut Wash Seri pes, x 365= 14,60
Mal"l: AlALy 5083 Trlalc A0 Ibs. x 456 = 18240 1 Lock Washes pes. x 295~ 1180
(6 Yo =13 N Hex Head Bolis pes, % 198D = 1B

*1h, G11-CR Mig, blocks (36 req'd.) Flat Washers — Heavy Sorics hpes. . L65= 1590
ing & machining (2 pes.) 5 hes v $92.00 - $230.00 (6) 447 Split Lock Washer ... % % 210 = 12,50

poxy adhesive bond 1o coil 0.5 hrs x $75.041 = 37.50

Mat‘L: G11-CR plate $48.00 per pe, 2pes. x BAE00 = 96.00 2e. 1F. Bridge Clamp (36 Rey'd)
Cutting & machining .. 3.0 hrs w0 $92.00 = £276,00
*le. G1CR Side Wegde Shims (4 pos. Req'd per set x 36 scts) Mai'l: AlAly 5083 pla A2.00bsx  456= 5472

A hrs, 0 $92,00 = $276.00 |
X 42.00=  £4.00 12 comted Gl 10 R wedge assemblics (72 Reg'd.) >

K plate $42.00 per pr.

Teflon pads 178" th. .. x 2700 5400 Cutting & machining pes. x 3.0 hrsx 92,00 < 550.00 =
Teflon coating L2 pes ) S4000/pe. = BO.00 »
**1d, Inconel Hardware {36 sets Req'd, E 3. PFS/PF6 Support Brkt, Ass'y, (66 Req'd.)
() -EN.C, x 2.5 , xﬁun 520160 » » e
(4} 1% Flat Washer — Heavy Series . K = 1460 . < 3 Bracket Ass'y (66 Req'd) :
@) 11 . x 1160 Cutting & Machining 2.0 s x892,00 = $1104.00 -
(6) ¥:-13 N.C. Hex Head Bolis x 118,80 Weld prep & wekd Shrs v T6.00= 494.00 -
(6) %" Flat Washers — 1 6 s, x 15.90 Clean-up ale de- Shrs x 7600 = 114.00
(6) ¥ Split Lock Washer . 5 X 2.50 Mat’'L: AlAly, S0K3 pla 20.0lbsx  4.56=  §47.20
F. Bridge Clamp (36 Req'd) [ i : b ridge Clumps (66 Req'd) "
ing & miachining 30 hrex $92.00 = $276.00 — J s & machining .. L0 hrs x $92.00 = $276.00

u
Marl,: ALY, S P"‘"’ 1200 x: 450 <5872 - Mat’L: AlALy. 5083 pla 20lbsx 4.56=  54.72 ey

11-UR wedge assemblies (72 Reg'd.) e PF, 6 Brid
5 5 3 pe Clamps (66 Req™d)
""’f; x- 1.}1 hsu-:t:‘at:iﬂll s;ﬁm: Cutting & muchining ..
2 pes i) 340.00pe. d Mat'l.; AlAly, 5083 pla

L0 hrs & $92.00 = $276.00
A2.0lbsx 4.56=  54.72

Tellon cou

1.}

: #93d. . Inconel Hardware (66 sets Reg'
%, Duter TR suppost Suneiur (4) % LON.C. x B.5™ Hex Head B

.57 Hex Hemd B
% Mul

pes. % $ 6H.90 <$275.60
pes. x 7390 = 295.60

20, ‘-\u\p t brkts, (72 req'd.)

. Y 3
“utting & mac TS hrs % $92.00 = $690.00 R {8) 19 Flat Waha BEE K des0 'i?,:ﬂ
“cru prep & weld 25hex 7600 = 190.00 R B 1" Lock Washer = 3380
Clean-up de-seale nhr.\-hnw i s x Telo= 300 (L] ok Washer x 21,
Mat*L: AlAly,S083 plat S5lbs s 456 250,80 -
RELE A0 Wl A i 3¢ Positioning Brkt, Ass'y. (21 Req'd)
- . r Cuting & Macl % 592,00 - § 736.00
*20, G11-CR Mig. blocks (36 fe'd.) uthing
Cuiiing & machining (2 pes.) 25 hes x $92.00 = $230,00 < Weld prep & weld Shes x 76.00= 190.00
0.5 hi m ST5.00— 3750 . 1, s P de-seale de- Shrs x 7600 = 11400

Eposy ndhesive bond 1o coil

rr
Ml 1. 1-CR plate $48.00 per pe. L ALALY S083 plate.,

S5.0Ibsx 4.56 = 159.60

2pes, x SAR00 = 96,00

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:

WBS Title: Coil Support Structures

Job Number: 1550

Job Title: Coil Support Structures Design
Job Manager: Fred Dahlgren

4. PF5/PF6 Support Frame Ass’y Long Span (6 Ass’y. Reg'd)
@ 1F Pre-lead Ring & PF4 Support Brkts {2 rings, 2 sets of brikis.)

4a_ Vertical charmels {For 3 -Feq'd. per ass’y)
Cutting & Machining 20 ks x $92.00 =$184.00

Clean-up de-scale de-burr . Blrsx 7600 = &0.80 Ga. Ease Ring

Ilat’l: AlAly 5083 channel . 850 = 37400 Castings 355 lbsx $33.00=512,425.00
Machinsng 120hrex 9200= 11,040.00

**4b. Inconel Ivkg. Hardware (6 sets of 4 per ass™)

(4) ¥ -13 N.C. Hex Head Bolts Apes, ko 2450= 9800 ) . FF4 Brkts Ince plate weldments — (6 Top & & Botton)

() #%-13H.C HexMuts ............dpes. x  1680= 4720 (6) Cutting & Machirang 25hrex 6 %592 00=$1350.00

{4) %7 Flat Washers - Heavy Series | A pes. x 265= 1060 (6) Weld prep & weld 15hra € % TE00 = £84.00

() %7 Split Lock Washer ...........4pes. = 210 = 240 (6) Clean-up de-scale de-buer 30hrsx 6 x 7600 22800
() Mar'L - Inconel 623 plate 410bex 25 30=1168 50

7. C.5. Coil mug brkes. (2x =12 brkes tataly

5. PF5(PF6 Suppori Frame Ass’y Short Span €6 Ass’y. Reqd)
Ta Inconel Suppt't brackets (2 sets Req'd = 6 Top & 6 Bottom)

(4) Cutting, & Machimng 5 hren & x 9200 = $3555.00
(65) Weld prep & weld 25hraxG x 7600 = 114000
Sa. Vertival chanmels (For 3 R.eq d. per ass™y) (6) Clean-up de-scale de-bur FO0hrsx 6 x 76.00= 22800
Cutting & Iachining ... 2.0 hes x $92.00 =$124.00 6y Mat’L . Inconel 625 plate 61.0bsx&x 2850 =1133640
Clean-up descaledzbun 02hsx 7600 = 60RO
Ivlat’l: Alily 5083 channe] 44 0lbs x 850 =374.00 **Tb. . Inconel Mig Hardware (6 sets of 4 per ams’'v)
{4y % -13H.C. Hex Head Bolts 4pes. x 24.50= 9500
(@) % -13N.C Hex Nuts 4pcz x  1680= 6720
*+ 5. Inconel hg. Hardware (3 sets of 4 per ass™y) R (4) %" Flat Washers —Heavy Series _ dpez x 265= 1060
() #%-13 HM.C. Hex Head Bolts .......4pes, x  2450= 9200 R (43 %" Split Lock Washer odpes x 210= 840
(4) % -13 N.C. Hex Muts Apes. x 1680= A7.20 \:\
(4) %7 Flat Washers — HeﬂvySenes dpes. x 265= 1060 RO
(4) ¥ Split Lock Washer ... Lodpes. x 210 = B4D R

B LLE. Pre-load clamp Assemblies

%a. Stellalloy casting (36 Required) ... $350.00 x 36 =12,800.00
(38) Inco ¥4 -10NC Pivet Bolt. 125 grip41.50 x 36 = 149400

(36) Inco ¥a - 10HC Hex M M480x36= 89280
72} Inco % -13HC Hex Head Bolt 1680572 = 120960
(72) Inco ¥~ Flat Washers 265x 72 150 80
[72) G11-CR Washer 140x72= 10080
72) G11-CR Sleeve 250x72= 18000
€36) Inco Y- 10HC" Jack Huw 2850x 36= 102600
{35) Ince ¥ Swavel Eye-Bolt 51.50% 36 = 18500
(38) G11-CR W thk Inaal Pad 18.50x% 36= E6£00

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



WBS Number: 15

WBS Title: Coil Support Structures

Job Number: 1550

Job Title: Coil Support Structures Design
Job Manager: Fred Dahlgren

9. P.F. 4 Brilge clamps (12 req'd.)

Ba. (1) C & v Plates 67 x 67 x 347
Ob. Clean-up de-scale de-burr ...
**Q¢_ Inconel Hardware
(4 4 -13 N.C. Hex Head Bolts
() % -13 N.C. Hex Nuts

() %" Flat Washers — Heanyr Sexies

(4 %7 Split Lock Washer
*0d. (1) 511 CR‘JL thk. Insul. Pad
#0e. (2) Teflon
9 dxdx ﬂuck Tneemeldi p]a

45hrsx1x$0200= 41400
o lShesx 7600 = 11400

oApes, xo 24.50= 9800

1250
5400
é07.50

10. Inner & outer spacer hlocks MCWF-TF supp 'thrkis (24 Req’d.)

10a. C & Iblocks... 5

1. Clean-up, de- scale & de b
##10c. (4) Inco ¥ -10HC Hex Bolt .
#*10d. {4) Inco %7 Flat Washers

- 10hre x 92.00 = 920,00
15hre x 9200 = 13200
L 425 gripdd 90 x4 = 25960

x4 = 1340

340
10e. AL&1yr5083 plate 67 x 67 x 37 thick 32Ibsea. X $4.50 = 14400

11 Machineh ase support Interface (3 Req'd.)

Ha. C&Mplates ..o (11 parts) 80 hes x 9200 = 7,380.00
11b. Weld Clevises & side plates .............. 16 hesx 75.00 = 1,200.00
11c. Clean-up, de-scale & de-bur Ahrex 9200 = 36200
1lc. C & I Clevis pins Ahrsx 9200 = 36200

*1le. C &M GL] & Teflon sheets
L1f. Ineo 625 plates & md. Bar ..
*11g. G11-CE Plate

#11h. Teflon sheet.

LETxEx 1537= 5500

w110 ImonelHaxdWare (2 sets R.eq d)

(4)1-8 N.C. x 2.57 Hex Head Bolts ..

(4) 17 Flat WashEI—HaavySerles
(4) 17 Lock Washer ...

12. Misc. Assembly Hardware
12a. CH11 bushings TF clamps
12b. G511 washers TF clarps .
12c. G111 bushings Frame sy’

12d. 511 washers PF Clamps ..o

12s_ (311 bushings PF Clamps

12f. G11 washers Frame Ass’y ...

12g. G311 bushings B interface
12h. Gl11 washers IVUB interface .
#Hk1 21 Ineonel 712 T3 ID B vl]le

#d12) Inconel T1E 1.035 [DE +iille wmhers

Job1501_1550_R7.xls

4pes. x $50.40 =$201 60
Apes. x 365= 14460
Ldpes x 295= 1130

360 x 2.50 = 90000
360 x 080 = 28200
168 x 250= 42000
L1688 x 080= 13440
168 x2.50= 42000
168 x 080 = 13440
= 6000

= 1920
= 5,000.00
360 % 2693 = 9,654 80

TABLE V - Basis of Estimate

NCSX June 2007 ETC

*G11 & Tefon purchase
**Inconel 718 hardware purchase
== Imconel Belleville Washer purchase

Job 1301/ M& S Summary & Totals:
1. lonner ] apport Strocture (36)
Ta 1-C&M432
1k
Ie
14
le IHC&MI0E
i
2. Owter TF Support Structure (363
Za [-C&ME40
b
2
k)

]

e 1-C&EMI0S
r

. PFSPF6 Support Bracket Assembly (66)

da -C&MI0Y
3h 1-C&M108
Je FOEMI08

£
Je FO&EMI68

. PFSPF6 Support Frame Assembly — Long (6)

da -O&MIZ
b

« PFSPF6 Support Frume Assembly — Short (3)

Ea lC&EMI2

re-Loud Ring & PFA Support (2)
240
5

lounting Brackets {12}

Ta 1-C&MTS

Th

TF Codl Pre-Load Clamp Assemblies (36)
Ba

. PF4 Coll Mounting Clamp (12)

P C&EMSS
b
e
wl
9
o

Table V - Basis of Estimate

67,651.40
13, 08600
14, M04.00
13,507.20
1

MMM
A5, 360,00

#4,154.00
13, 086,00
140400
13,507.00
11,906.00
4536000

!‘. 19L00

3.712.80
£842.00

3,T12.80
4,420, 90

3158400
2.210.40

20,2140

4,968, (0
1.368.00
.210.40
22,00
G480
T,295.00
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WBS Number: 15

WBS Title: Coil Support Structures

Job Number: 1550

Job Title: Coil Support Structures Design
Job Manager: Fred Dahlgren

10, MOWF-TF Mig. Brki. Spacer block & shim

Lo I-C&M2Z40 220804
10b 3,312.000
1 6,230,400
Tod 326.40
10e 21,858,000
11. Machine/Base Support Interface
Tla I-C&MZI0 22,080,040
11b 3,600,100
ile 1, 10400
11d H.550.00
lle 2.208.00
r 12,3120
Ilg HE4.00
11h 168.00
11 5184.20
12, Misc. Assembly Hardware
1Za LI
1Zb 2EK. (0
12¢ 420,000
12d 134,000
12e 2004
12r 134,00
12g 10, 1
1Zh 19.20
12 LXUUIKU
12§ 9,694.80
SUB_TOTAL: 5 ¥91.67T.42
+ 50% mat’L allowance on 8,350 Ibs AL Aly. S083-H116: 8350 x 4.56 x (1L.5 = SI8, 78825
Less serap value S 0.200h B350 x0.20 x 0.5 = - RIS
TOTAL COST S 909,830.67
TOTAL M&S PFTF COIL STRUCTURE* S M9, 830,67
ADD INSPECTION, PACKAGING & SHIPPING 25,000,000
TOTAL COST FOR PLAINSBORO N.J 3 934,830.67
“THIS DOES NOT INCLUDE THE CS SUPPORTS OR TRIM COIL SUPPORT,
OR ENGINEERING, DESIGN AND ASSEMBLY LARBOR.
NOTES:

1. LABOR RATES BASED ON WEB SURVEY AND SLAC IN-HOUSE RATES

2. 316L @ ST.SWVLEB. RANGE OF THREE QUOTES OF " - 75" PLATE

3. SOLUTION ANNEAL MAY ADD 15 - 20% . NO VENDOR WILL CERTIFY
THE MAGNET PERMEABILITY AS LESS THAN 102 (1.2 - L5 TYPICAL)

4. HARDWARE COSTS BASED ON 1 QUOTE B&G MFG. & MOMASTER-CARR
CATALOG PRICING WHERE AVAILABLE. (INCONEL T18 ~ 4X MORE)

5 INCONEL 625 PLATE WITH CURRENT COMMODITY SURCHARGES COST
~S2R.5WLE. BASED ON FERGUSON METALS QUOTE (WEB SURY YIELDED 529-
FZMVLEB. AND METALSUPPLIER QUOTED 548.50 FOR SAME. (32250 INCONEL-601)

6. S10.50 APPRO? RAP INCONELTIS PRICE PER LE.:

http:/www. recvele.net/spees/gribGil 52.hitm| - hit p:/ grm.com/a4 55, html]
T. AlAly S083-H116 quote From MetalsalesUSA —CEM Supply Harvey, La

Job1501_1550_R7.xls
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ADDENDUM

COST DIFFERE NCONEL 628

MACE

Total bours machining for 3161 « 2832 hrs. x 3 = B496 hre
(Per E_Perry estimate Inconel requires 3« machine time)
For $92.00 shop rate, increase 1olal cost by 332108800
This has not been included in the above estimates

I we include this delta:

TOTAL COST: § 1,958, 980L00

COST DIFFERENTIAL USING INCONEL 60MV&01

Note, to reduce machining & Material cost Inconel 600 is a more
economical candidate materinl for low relative pesmeability. {A286,
Aluminum, & Stellalloy castings are also being considered). Material
rermoval rates for 600/601 are comparable to machiming 316/3161.

If Inconel 601 s used. the original estimate will be reduced by e cost
differemtial between 625 and 601 which averages ~10% less

or — 5ZK3. The 30®s material allowance is reduced by ~26K5 and the
serap vahse is assumed comparably less (~ 10KS). I we inchude these
delias: -TEKS + 10KS = -68KS net savings Inconcl 625 -> Inconel 600,

SUB-TOTAL COST: § 1,214,694.80 — 68,4 = 1,146,694, 50
+ 50% matlallowance on 18,459 Ths, Inconel 601,

18,480 x 22.50 x L5 = S208.001.25

Less serap value $ 7.500b 18480 x 7.50x 5= . 6933375

Add shipping inspection & packaging 25,000, 00

JOB TOTAL COST S 1L,310.362.30

COST DIFFERENTIAL - MARKET CONSIDERATIONS

D tor the volatility in the metals market For Ni, Cr, Mo, it is difficult 1o
estimate the cost of materials For next fiscal year. Vendors are only
quoting prices with AR surcharges, but a conservative extrapolation of
current material cost inflation would suggest an additional 10% will be
likely by FY 08, In amticipation of these increases an additional 41.6K5
wil used for this estimate.

TOTAL COST: § 1,351,962.25

Table V - Basis of Estimate
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WBS Number: 15

WBS Title: Coil Support Structures

Job Number: 1550

Job Title: Coil Support Structures Design
Job Manager: Fred Dahlgren

Belliville Washers

Main uncer tainty:
ar Nickel 2
ek s
o
! i} | | | 1| "r<—> 9 SOLON MANUFACTURING CO.
e rrseeny
| ; Quote Form e sk
B | e By apam
2 . Pemeeos BFQ .-y
xn . man nase cmen oo 20
i 455 Ea v
. o mca aas RSB 17 P 48 3T
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WBS Number:
WBS Title: Coil Support Structures

Job Number: 1550
Job Title: Coil Support Structures Design

Job Manager: Fred Dahlgren

AR 0IT200T SB:5E 2158221056 $E0P, BAMIG. C
&l sE0P, 5. COM #3781 P.o)L
L

Assembly Hardware

To:  Jeck Moaunfs
‘Subject: Re: quots request - Gow- NEW JERSEY

Fack,
Per our tlcon., please revise quose equest as fallows:
718 Incone] Hex Hesd bolts - 1-8ne x 257, qy. 500 — SO o0 EACH

718 Incenel Hex Murs 1.8 o0,
718 Incomel Flat Wasbers Heavy sevies. ~ q;.[yso??—l/c o e
718 Inconel Sphit Lock Washers qty. 500 Al B 1>
ofEme BM- Tiesoy
JISI16L 55 Hex Head bohis - 1.8 n.c. % 2.57qty. 500~ 1Z2- 75 @acH
316316L 55 Hex Muts 18nc, aty. 500 = LOCemAH
;}g}%mm Tﬂmmmu C g m-.\f-éfb
s t W

L L .

Re Fred
gards, berrvepy- € wWeeKS
Om Ape 2, 2007, 81 11:15 AM, Tack McAuliffc wrote: Foa HarFeces PA.
Fred,

Do not stock bolts listed, Can manufacture but need verification of material
spec. Inconel 316 net a cerrect spec, Lead fime at least 6 weeks. Advise

Jock McAuliffe

800-217-1360
Fax 215-822-1006 Jock
(R i
4f’;’:'

V ﬂi@n 11

Babject=puore Request!

420007

Job1501_1550_R7.xls
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Current Surcharges on Materials

Ferguson Metals
R
/ —TT ST AU

CIre—

475 Symmes Road
FHarnion OH &5015

——IEEE-
_

Order Hotline
1.800.347.2376
e trasu.sanmm e

Table V - Basis of Estimate
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WBS Number: 15
WBS Title: Coil Support Structures
Job Number: 1550
Job Title: Coil Support Structures Design

Job Manager: Fred Dahlgren
I —

adnaea=§

| Passaic County Welders Quote |

o T e T
e s
e e

= s
P s

asanne s

e -

s =

ammane.

AEAET T T

ESTAMTE AR SOST S0LTA FOR IMCOHIL 801 GITS0A8
e PacxA

TONAL ADUSTED-COST RO ITEMS | ol

Y TN PR T TS A5 8 P

MOTE: QUOTE FOR TITEMS ORLY TF & PFSA BRACITRY
WO WARCWARE. MELATORS. FTa SUPPTS. TF-PRE-LOAS BASE

atarial prics sacalation - Sased ar tha prior 13 manth hissary:

PN RARANNY
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LE V - Basis of Estimate

Penn Iron Quote

Frorm o Guote a0 GF
oy Fart bamer Deg . Total Cout
e 51150 RO 3 om0 3 E2%a00
12 chuewnl et 143 HO 3 tgmm LT
o o a5 156 RO 3 vmmom 3 n 00
12 300t -cueved bewm g 2151150 RO 5 3 3478800
43 Sractat Ay se=1-178 RO 3 oo 3100 484 00
36 Ovaee Super. B ST RO 5 13ea00 T w8 4000
3 Ot Swpert Beid WD Sane. W1EI-1TT RG 5 vk ¥ e 00
26 tnner Sapp e 151178 RO 3 st 3 05200
26 Inrer Sucet Bris o0 Bas - [ERrIIr 3 M29a00
391 TT0.00
Casie baed on 116 wekdmends &3 oy tor See?
spacer b, TF e orage
Hitkaon, ©11 uiatoen. TF pra-osd ing. FF4 ey Bk e
bty
EETIALTE FOR COST DELTA FOR INCONEL 601 (22 SOAWEIGHT & 15008 L]
SHIPRING, PACKAGENG & INSFECTION 5 15000 09
TOTAL ADJUSTED SOST FOR ITEMS 1 THRU T S580 241 20

MY ESTIRATE FOR 7 [TEME 14,38 38 44 41 54 50 +5 581 OO0 ~1TR HGHER

Material Escalation
Information

- i
= A, A
o i, W2 i)
! 1 $0.10/ B ma,
el )
! |
4
S o
=
P=5 RS e
E)
i
WEAR)  LTIUAD  ADGBY  IWISE LB WIADE  NUNUEE I AT
-

COFFER FrecER
For 10 contafivma. £o #aralibon, based on T cuserd poce of KLBUR., B monrwy parentage
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WBS Number: 15

WBS Title: Coil Support Structures

Job Number: 1550

Job Title: Coil Support Structures Design
Job Manager: Fred Dahlgren

USS ») Jan. 2002 to Mar.11, 2007

-40-- CURRENT PRICE

$30-25/b

MOLY PRICE HISTORY s byl
alioy based on moty

content.
[—=LME PRICE —RAR SURCHARGE TRIGGER __ SHEET SURCHARGE TRIGGER |

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



Activity MILE- Activity Duration Baseline Baseline Shifts  Total % Proposed
ID (sl.;?lrslez Description ((\;vatz,;k Start Finish Float cmplt Budgeted EYO7 FY08 EY09 EY10 EY11 EY12
P I
Job: 1501 - Coil Structures Design-DAHLGREN
1501-521 Complete Preliminary Stress analysis 11 04JUNO7* 18JUNO7 171 12,196.10| BEA/EM =70hr ;
1501-522 Prelim CAD models & Dwgs 30 04JUNO7* 16JULO7 149 27,876.80 | Mlea//dm=160
1501-525 PDR Prep 3 17JUL07 19JUL07 149 3,484.60| |EA/EM =10hr ; EA/DM =10 ;
1501-525P 3 |PDR 1 20JULO7* 20JUL07 149 1,393.84| |EA/EM =04hr ; EA//DM =04 ;
1501-533 Detail CAD Drawings,BOM 40 23JUL07 17SEPO7 149 59,238.20| [MEA//EM =20hr ; EA//DM =320 ;
1501-533F Integrated Stress Analysis 40 23JUL07 17SEPO7 149 41,815.20| EA/EM =240hr ;
1501-537 FDR Prep 3 18SEP0O7 20SEPO7 149 2,613.45 |EA/EM =10hr ; EA/IDM =05 ;
1501-541 3 |FDR Coil Structures 1 21SEPO7 21SEPO7 149 1,393.84 |[EAJ/EM =04hr ; EA/IDM =04 ;
1501-545 Resolve Chits 20 24SEPO7 190CT07 149 7,315.10 HEA/EM =20hr ; EA/IDM =20 ;
1501-549 Update C.S.Support Design 10 24SEPO7 050CT07 154 10,799.70 IEAIEM =20nr ; EA/IDM =40 ;
1501-550 Peer Review Updated C.S.Design 3 080CTO07 100CTO07 154 1,486.08 |[EAI/EM =04hr ; EA//IDM =04 ;
1501-554 Resolve Chits from peer review 2 110CT07 120CT07 154 7,430.40 |EAI/EM =08hr ; EA//DM =08 ;
1501-558 Prepare requisition for Coil Structure & CSS h/w 10 220CT07 02NOV07 149 743.04 lEA//EM =04hr ;
1501-562 Prepare Specs for Coil Structure & CSS h/w 10 150CT07 260CT07 154 1,857.60 IEA//EM =10hr ;
ECP53RBX09 FYO7 Rebaseline exercise 22* 01IMAYO7* | 31MAYO07 1,333|LOE 6,969.20PORNLEM =40hr ;
Subtotal 131 01MAYO07 02NOV07 1,224 186,613.15 P
Run Date 18JUL0O7 07:31 Fre Resoui\lccésl_ﬁazreociescéhedule sheet #0199
© Primavera Systems, Inc. EAC




Activity MILE- Activity Duration Baseline Baseline Shifts  Total % Proposed
ID stones Description (work Start Finish Float cmplt Budgeted EYO7 FY08 EY09 EY10 EY11 EY12
(level 2 days
29 I
Job: 1550 - Coil Struct. Procurement -DAHLGREN
1501-245 Prep Spec,Solicit Bids, and Evaluate Bids 30 05MAY08 16JUNO8 28 0.00 H
162-036.9 2 |Award Coil Support Structure 0 16JUNO8* 28 0.00 v
162-037 Fabricate TF/MCWF mounting Components 260 |[17JUNO8 01JUL09 28 328,830.26 [N 41=239.73
162-038 Fabricate PF Mounting components 260 17JUNO8 01JUL09 28 268,267.82 TN 48=257.06
162-039 Fabricate Final TF Assy components Components 260 17JUNO8 01JUL09 28 83,133.18 TN 48=79.657
162-040 Fabricate Machine/base support interface 260 |[17JUNO8 01JUL09 28 92,713.42 [N 18=88.84k ;
162-050 Prep req, bid and award G11/Teflon parts 20 16JUNO8* 14JUL08 69 0.00 [
162-051 Deliver G11/Teflon parts 90 15JUL08 18NOV08 69 155,701.41 I 48=150.42%k ;
162-052 Prep req, bid and award Inconnel hardware 20 16JUNO8* 14JUL08 69 0.00 [
162-053 Deliver Inconnel hardware 90 15JUL08 18NOV08 69 107,848.23 N 48=104.19%k ;
162-055 Prep req, bid and award Belleville Washers 20 16JUNO8* 14JUL08 69 0.00 [
162-057 Deliver Belleville Washers 90 15JUL08 18NOV08 69 25,106.83 I 41=18.695%k ;
162-031 Title Il engr WBS 151 260 17JUNO8* 01JUL09 813|LOE 14,151.47 TN £ A//EM =T75hr ;
Subtotal 290 |05MAY08 01JUL09 813 1,075,752.62 _
Run Date 18JUL07 07:31 ETCZ NCSX Project Sheet 24 of 99

© Primavera Systems, Inc.
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