Work Authorization Document
NSTX Upgrade Project

igg(t)rtj)r: t 1200 Title: Structures & Supports

WBS 1.1.2 Title: Vacuum Vessel & Support Structures

Period of Performance: 23 February 2009 through 09 December 2013

Authorized Budget: $3,554 Control Account Manager: Smith
Revision #: 0 Revision Date: July-11

Authorized Work Description:

The vacuum vessel & support structure (VVSS) consists of the vacuum chamber, not including the PFCs, all ports and vacuum boundary
closures and the torus support structure which provides the overall supporting mechanism for the torus components to the test cell floor. This
WBS element includes the engineering design, analysis, procurement activities and component fabrication.

The NSTX Upgrade Project will require that the existing VVSS be modified to accommodate the new center stack structure, including the
umbrella structure and the new center stack support structure. This WBS element includes the analytical and CAD design of the support
structures associated with the Magnet upgrade activities. The scope includes; the Vacuum Vessel & Structural Support, the Outer TF
Structures, the Outer PF Coil Structures, the Umbrella Structural Reinforcement, the CS Support Pedestal and miscellaneous Vacuum Vessel
Structural Supports. It also includes the procurement and fabrication of these structures, but does not include installation costs. Installations
costs are included in WBS 1.8.

Attachments:
1- A detailed Control Account schedule showing all work packages and planning packages.
2- Budgeted Cost by month.
3- Original Work Authorization Form (WAF)

4- WBS Dictionary sheet that defines the scope of work for this WBS element.

Control Account History

Implement

ECP# Date

Prior Budget New Budget Signature

Approvals Name Signature Date

NSTX-U Project Manager R. Strykowsky

Control Account Manager Smith

Functional Manager L. Dudek




Activity Activity Work BASELINE Forecast BASELINE Forecast Schedule Total Budgeted PPC Earned value Planned value|
ID Description Days START Start FINISH Finish Slip (Days) Float Cost cost (BCWP)  cost (BCWS) H'\:m\]\-\ H'\:\mﬁ\ H'\:\mﬁ\ Hmﬁmmﬁﬁmmﬁﬁ‘}“
Subtotal 1,201|23FEB0O9A |23FEB09A 09DEC13  |09DEC13 0| 1687 3,554,749.99 2,102,422.15 2,150,087.39#_“
|
Job: 1200 - Vacuum Vsl & Struct Support-SMITH
Subtotal 406|23FEBO9A |23FEBO9A 30SEP10A [30SEP10A 0 1,509,360.00(100 | 1,509,360.00| 1,509,360.00
FY091210  |FY09 Actual Cost 22+ 23FEBO9A |23FEB09A 30SEPOYA [30SEP09A 0 571,717.00|100 571,717.00| 571,717.00
FY101200  |FY10 Actual Cost 100|01DEC09A |01DEC09A 30APR10A |30APR10A 0 370,213.00 |100 370,213.00|  370,213.00
FY101200A |FY10 Actual Cost 110{03MAY10A |03MAY10A 30SEP10A [30SEP10A 0 360,410.00 |100 360,410.00| 360410000, k1o 950
FY101210  |FY10 Actual Cost 150{010CT09A |01OCT09A 28MAY10A |28MAY10A 0 207,020.00 | 100 207,020.00|  207,020.00
Job: 1201 - Outer TF Structures-SMITH
Subtotal 770/ 03MAY10A |03MAY10A 31IMAY13  [31MAY13 o| 1,818 704,742.45 111,417.86 125,774.16._LJE
T L
1201-0009  |Dsgn Eng/CAD Models: lteration, Optimizatn, |  30[03MAY10A |03MAY10A 14JUN10A |14JUN10A 0 0.00/100 0.00 0.00
Updt
1201-0010  |Complete Preliminary CAD Models 10{09JUN10A |09JUN10A 22JUN10A [22JUN10A 0 0.00/100 0.00 0.00
1201-0011  |Mockups:outer link, real estate issues(#of it4 ~ 66{03MAY10A |03MAY10A 04AUGL0A |04AUG10A 0 0.00/100 0.00 0.00
1201-0013  |ME Analysis/CAD Model 32|03MAY10A |03MAY10A 16JUN10A [16JUN10A 0 0.00/100 0.00 0.00
Iterations-Strss/EM/Therml
1201-0014  |Analysis of Preliminary Design Approved 1/16JUN10A |16JUN10A 16JUN10A [16JUN10A 0 0.00/100 0.00 0.00
1201-0016  |PDR 1/24JUN10A |24JUN10A 24JUN10A [24JUN10A 0 0.00/100 0.00 0.00
1201-0018  |Dsgn Eng & CAD Models: Iterations, Optim & | 61* 24JUN10A |24JUN10A 16AUG10A |16AUG10A 0 0.00/100 0.00 0.00
Updat
1201-0021  |DOE CD-2 (Lehman) Review 1|11AUG10A |11AUG10A 11AUG10A |11AUG10A 0 0.00/100 0.00 0.00
1201-0024  |PDR CAD model Compld-Outr supp 1|16AUG10A |16AUG10A 16AUG10A |16AUGL0A 0 0.00/100 0.00 0.00
ring/clamp/sprng
1201-0028  |Det Dsgn Eng, CAD/Analysis Iterations(34mod) 209*17SEP10A |17AUG10A 16FEB11  |17JUN11 86| 123 95 29,890.46)
gn Eng y (34mod) 29,756.12 28,395.94 BEVI/EM =31 - EAUSB =202
1201-0029  |Update Design Drawings 1/24JUN10A |24JUN10A 16AUG10A |16AUGL0A 0 0.00/100 0.00 0.00
1201-0030  |Design Drawings (13dw 82+17FEB11 |23FEB11A 21APR11  |17JUN11 40| 123 75 14,572.74)
9 gs (13dw) 14,572.74 10,929.56 EM/EM =10 :EAISB =104
1201-0031 | Final Design Analysis 182*(010CT10 |24SEP10A 21FEB11  |17JUN11 -83) 123 77,607.53 |82 63,831.03 77,842.72) EAJEM =404
1201-0031B |N/A Analysis: Ring, Bracket, Spring Link 57+ 16AUGL0A |16AUG10A 16AUG10A |16AUG10A 0 0.00/100 0.00 0.00
1201-0031C  |N/A Analysis:Keep Clevis Bracket Load Stres$ ~ 63* 16AUGL0A |16AUG10A 16AUG10A |16AUG10A 0 0.00/100 0.00 0.00
Upd
Data Date 30APR11|1105 NSTX UPGRADES Sheet1ofil), | Early Bar
Run Date 20MAY11 10:46 RESOURCE LOADED SCHEDULE
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Activity Activity Work BASELINE Forecast BASELINE Forecast Schedule Total Budgeted PPCT| Earned value Planned value|
ID Description Days START Start FINISH Finish Slip (Days) Float Cost cost (BCWP) cost (Bcws) | FY11 | FY12 [ FY13 | FY14 | FY15] FY16 |
1201-0031D  N/A OTF Analysis: Fatique Assesment 63* 16AUG10A |16AUG10A 16AUG10A 16AUGL0A 0 0.00 100 0.00 0.00 I
1201-0031E |N/A Analysis: Write. Check, File Calculations 63*| 16AUG10A |16AUG10A 16AUG10A [16AUGI10A 0 0.00/100 0.00 0.00
1201-0031F |N/A Analysis: DCOS Input 63*| 16AUG10A |16AUG10A 16AUGL0A |16AUGL0A 0 0.00|100 0.00 0.00
1201-0031G |N/A Analysis: Insul Bond Shear/Copper 63* 16AUG10A 16AUG10A 0 0.00/100 0.00 0.00
Stress/CC
1201-0032 Validation of Design Complete 84*|22APR11 |21FEB11A 05MAY11 |17JUN11 -30| 123 5,780.40150 2,890.20 3,468.24 EA/EM =30
1201-0033  |Update CAD Models per Validation 84* 06MAY11l |21FEB11A 19MAY11 |17JUN11 -20| 123 4,246.94 (50 2,123.47 0.00 EAISB =34 -
1201-0034 \F;gl\ﬂjse Fabrication & Assembly Drawings per 44*|20MAY11 |18APR11A 03JUN11 17JUN11 -10| 123 6,495.32 |50 3,247.66 0.00 IEA//SB =52 :
1201-0035  |Review, Check Drawings 4|06JUN11  |14JUN11 10JUN11  |17JUN11 5| 123 7,361.12 0.00 0.00 *EM//EM =26 EAISB =26 -
1201-0036  |Drawings ready for FDR 1{13JUN11  |17JUN11 13JUN11  |17JUN11 -4 123 0.00 0.00 0.00 ‘
1201-0038  |FDR 3|14JUN11  |22JUN11* 14JUN11*  |24JUN11 8| 121 0.00 0.00 0.00 “
1201-0042 Prep Req & Procurement Package 10/01JUN12* |01JUN12* 14JUN12 14JUN12 0 62 5,551.68 0.00 0.00 HET JEM =32 :
1201-0043 Submit Req to Procurement 1/14JUN12  |14JUN12 14JUN12 14JUN12 0 62 0.00 0.00 0.00 ‘
1201-0044 Procurement Processing 22|14JUN12  |14JUN12 16JUL12 16JUL12 0 62 0.00 0.00 0.00 H
1201-0045 Submit for Vendor Quotes 1|17JUL12 17JuL12 17JUL12 17JUL12 0 62 0.00 0.00 0.00 ‘
1201-0046  |Eval Quotes 43|17JUL12  |17JUL12 14SEP12  |14SEP12 o 62 1,387.92 0.00 0.00 HEM//EI\/ -08
1201-0047  |Tech Eval of Vendors 43|17JUL12  |17JUL12 14SEP12  |14SEP12 o 62 2,775.84 0.00 0.00 HEM//EI\/ =16
1201-0048 Award / Order Approved 1|17SEP12 |17SEP12 17SEP12 17SEP12 0 62 0.00 0.00 0.00 ‘
1201-0048A |Fabricate Components - Outer TF Structure 100|18SEP12  |18SEP12 15FEB13 15FEB13 0 62 509,784.56 0.00 0.00 41=386,092 ;
1201-0049  |Vendor Oversight 100[{18SEP12 |18SEP12 15FEB13  |15FEB13 o] 62 7,072.46 0.00 0.00 EM/EM =40
1201-0050 Receipt of Hardware 4|18FEB13 |18FEB13 21FEB13 21FEB13 0 62 0.00 0.00 0.00 H
1201-0051  |QA Inspection 10|22FEB13  |22FEB13 07MAR13  |07MAR13 o 72 6,926.10 0.00 0.00 HEM/ EM =0 :EM/ST
1201-0052 Resolve Procurement Issues 5|18FEB13 |18FEB13 22FEB13 22FEB13 0 62 354.28 0.00 0.00 HEM/ EM =02 ;
1201-0053 Documentation: Assembly Procedures 15/18FEB13 |18FEB13 08MAR13 |08MAR13 0 71 4,810.80 0.00 0.00 HEM/ EM =24 :EA/SB
1201-0054 Assembly of Components 20|25FEB13 |25FEB13 22MAR13  [22MAR13 0 62 9,594.96 0.00 0.00 HEM JEM =04 CEM/ST
1201-0055 Outer TF Structure Parts ready for installation| 1/22MAR13 |22MAR13 22MAR13  |22MAR13 0 62 0.00 0.00 0.00 ‘
1201-0056 Handling / Warehouse / Storage 50/22MAR13 |22MAR13 31MAY13 |31MAY13 0| 1,818 10,663.68 0.00 0.00 HEI\ ST =96
Job: 1202 - Outer PF2 Coil Structures-SMITH
Subtotal 643|03MAY10A |03MAY10A 21NOV12  [21NOV12 o] 53 40,448.68 15,840.64 13,736.04-_JF e —
1202-0008 Input F/Analysis Group:Prelim Analysis of PF2 1/01JUL10A |01JUL10A 01JUL10A |01JULI10A 0 0.00/100 0.00 0.00
1202-0009 Bsg? Eng/CAD Models: Iteration, Optimizatn, 30|03MAY10A |03MAY10A 14JUN10A |14JUN10A 0 0.00/100 0.00 0.00
p
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Activity Activity Work BASELINE Forecast BASELINE Forecast Schedule Total Budgeted PPCT| Earned value Planned value|
D Description Days START Start FINISH Finish Slip (Days) Float Cost cost (BCWP)  cost (BCWS) H'\:m\]\-\ H'\:\\\(Hl\ﬁ\ H'\:\mﬁ\ Hmﬁm‘l‘:mﬁmmmm

1202-0010 Complete Preliminary CAD Models 10 09JUN10A |09JUNI10A 22JUN10A  22JUN10A 0 0.00 100 0.00 0.00
1202-0013  |ME Analysis/CAD Model 32|03MAY10A |03MAY10A 16JUN10A |16JUN10A 0 0.00/100 0.00 0.00

Iterations-Strss/EM/Therml|
1202-0014 Analysis of Preliminary Design Approved 1{16JUN10A |16JUNI10A 16JUN10A [16JUNI10A 0 0.00/100 0.00 0.00
1202-0016  |PDR 1{23JUN10A |23JUN10A 23JUN10A |23JUN10A 0 0.00|100 0.00 0.00
1202-0021  |DOE CD-2 (Lehman) Review 1{11AUG10A |11AUG10A 11AUG10A |11AUG10A 0 0.00|100 0.00 0.00
1202-0028 Update CAD & Design Drawings(10mod/4dwgs) 113* 16AUG10A |16AUG10A 01FEB11 31JAN11A 1 100 8,487.17

p 9 9s( g5) 8,485.33 8,487.17 .E M/I/EM =06 :EA/ISB =62

1202-0030 N/A Dsgn Drawing Ready for Checking & 1/16AUG10A [16AUG10A 16AUG10A [16AUGI10A 0 0.00/100 0.00 0.00

Validation
1202-0031 Validate Analysis: Stress, EM, Thermal 130|24JUN10A |24JUN10A 31AUG10A |31AUG10A 0 0.00/100 0.00 0.00
1202-0032 Analysis & Validation of Design Complete 176*02FEB11 040CT10A 26APR11 17JUN11 -37 123 95 4,874.14

y on Comp 4.874.14 4,630.43 EAISB =02 EAJ/EM =24 ;

1202-0033  |Update CAD Models per Validation 84*27APR11  |21FEB11A 10MAY11l |17JUN11 27| 123 1,249.10|90 1,124.19 374.73 EAJSB =10 -
1202-0034 Revise Fabrication & Assembly Dwgs per 84*|11MAY11 |21FEB11A 24MAY11  [17JUN11 -17| 123 1.998.56|80 1,598.85 0.00

Validatn ! ! EA//SB =16 ;
1202-0035 Review, Check Drawings 10{25MAY11 |06JUN11 08JUN11 17JUN11 -7 123 0.00

o 2,897.80 0.00 fEM/EM =12 | EAISB =08 ;
1202-0036  |Drawings ready for FDR 1{09JUN11 |17JUN11 09JUN11  |17JUN11 -6/ 123 0.00 0.00 0.00 ‘
1202-0038 FDR 3|10JUN11 22JUN11* 10JUN11* |24JUN11 -10 121 0.00 0.00 0.00 “
1202-0042 Prep Req & Procurement Package 5/01MAR12* |01MAR12* 07MAR12 |07MAR12 0 53 2,081.88 0.00 0.00 ‘EM/ EM =12 .
1202-0043 Submit Req to Procurement 1/07MAR12 |07MAR12 07MAR12 |07MAR12 0 53 0.00 0.00 0.00 ‘
1202-0044 Procurement Processing 22|07MAR12 |07MAR12 05APR12 05APR12 0 53 0.00 0.00 0.00 H
1202-0045 Submit for Vendor Quotes 1|06APR12 |06APR12 06APR12 06APR12 0 53 0.00 0.00 0.00 ‘
1202-0046  |Eval Quotes 43|06APR12 |06APR12 06JUN12  |06JUN12 o] 53 173.49 0.00 0.00 HEI\ JEM =1 -
1202-0048 Award / Order Approved 1|07JUN12 |07JUN12 07JUN12 07JUN12 0 53 0.00 0.00 0.00 H
1202-0049 Vendor Oversight 100{08JUN12  |08JUN12 290CT12 290CT12 0 53 0.00
g 174.26 0.00 EEM//EM =1
1202-0050 Receipt of Hardware 1/300CT12 |300CT12 300CT12 |300CT12 0 53 17.826.60 0.00 0.00
, ls1=13/505 ;

1202-0051 A Inspection 10{300CT12 [300CT12 12NOV12 12NOV12 0 54 0.00

QA NS 399.30 0.00 [EM/EM =1 EMIST =2
1202-0052 Resolve Procurement Issues 5/13NOV12 |13NOV12 19NOV12  [19NOVi2 0 54 177.14 0.00 0.00 ‘EM//EM -1
1202-0055 Parts ready for installation 1/21INOV12 [21INOV12 21NOV12 21NOV12 0 53 0.00 0.00 0.00 H
1202-0056 Handling / Warehouse / Storage 16/310CT12 |310CT12 2INOV12 [21NOVi2 0 53 111.08 0.00 0.00 Hem//st—l

Job: 1203 - PF3 Support.-SMITH
Subtotal 542|03MAY10A |03MAY10A 29JUN12  [29JUN12 o] 172 21,503.88 9,111.43 8,330.88‘FE

1203-0013 ME Analysis/CAD Model 32|03MAY10A |03MAY10A 16JUN10A |16JUNI10A 0 0.00/100 0.00 0.00

Iterations-Strss/EM/Therml
1203-0014 Analysis of Preliminary Design Approved 1/16JUN10A |16JUN10A 16JUN10A |16JUN10A 0 0.00|100 0.00 0.00
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Activity
ID

1203-0016

1203-0021

1203-0029

1203-0030

1203-0032

1203-0033

1203-0034

1203-0035

1203-0036

1203-0038

1203-0042

1203-0043

1203-0044

1203-0045

1203-0046

1203-0048

1203-0049

1203-0050

1203-0051

1203-0055

1203-0056

Job: 1204 - PF4/5 Leads & Radia

Subtotal

1204-0009

1204-0013

1204-0014

1204-0016

1204-0021

1204-0028

1204-0030

Activity
Description

PDR

DOE CD-2 (Lehman) Review
Update CAD & Design Drawings (2mod/2dwgsg
N/A Dsg Drawings Ready for Checking &
Validation

Analysis & Validation of Design Complete
Update CAD Models per Validation

Revise Fabrication & Assembly Dwngs per
Validatn

Review, Check Drawings

Drawings ready for FDR

FDR

Prep Req & Procurement Package:inconel
Bolts

Submit Req to Procurement

Procurement Processing

Submit for Vendor Quotes

Eval Quotes

Award / Order Approved

Vendor Oversight

Receipt of Hardware

QA Inspection

Parts ready for installation

Handling / Warehouse / Storage

Dsgn Eng/CAD Models: Iteration, Optimizatn,
Updt

ME Analysis/CAD Model
Iterations-Strss/EM/Therml|

Analysis of Preliminary Design Approved
PDR

DOE CD-2 (Lehman) Review

Update CAD & Design Drawings(2mod/2dwg)

N/A Dsg Drawings Ready for Checking &
Validation

Work
Days

1

) 115*

176*

84*

84*

=
o

| Su

662

[N

0

174~

BASELINE
START

23JUN10A
11AUG10A
17AUG10A
16AUG10A
07FEB11
02MAY11
16MAY11
31MAY11
14JUN11
15JUN11*
030CT11*
070CT11
070CT11
08NOV11
08NOV11
18JAN12
19JAN12
08JUN12
15JUN12
29JUN12

29JUN12

pports

18MAY10A

18MAY10A
19MAY10A
22JUN10A
23JUN10A
10AUG10A
17AUG10A

16AUG10A

Forecast
Start

23JUN10A
11AUG10A
17AUG10A
16AUG10A
040CT10A
21FEB11A
21FEB11A
06JUN11
17JUN11
22JUN11*
030CT11*
070CT11
070CT11
08NOV11
08NOV11
18JAN12
19JAN12
08JUN12
15JUN12
29JUN12

29JUN12

-SMITH

18MAY10A

18MAY10A
19MAY10A
22JUN10A
23JUN10A
10AUG10A
17AUG10A

16AUG10A

BASELINE
FINISH

23JUN10A

11AUG10A

04FEB11

16AUG10A

29APR11

13MAY11

27TMAY11

13JUN11

14JUN11

15JUN11

070CT11

070CT11

07NOV11

08NOV11

17JAN12

18JAN12

07JUN12

14JUN12

28JUN12

29JUN12

29JUN12

15JAN13

01JUN10A

22JUN10A

22JUN10A

23JUN10A

10AUG10A

04FEB11

16AUG10A

Forecast Schedule Total

Finish Slip (Days) Float
23JUN10A 0
11AUG10A 0
31JAN11A 4
16AUG10A 0
17JUN11 -34 123
17JUN11 -24 123
17JUN11 -14 123
17JUN11 -4 123
17JUN11 -3 123
24JUN11 -7 121
070CT11 0 172
070CT11 0 172
07NOV11 0 172
08NOV11 0 172
17JAN12 0 172
18JAN12 0 172
07JUN12 0 172
14JUN12 0 172
28JUN12 0 172
29JUN12 0 172
29JUN12 0 172
15JAN13 0 53
01JUN10A 0
22JUN10A 0
22JUN10A 0
23JUN10A 0
10AUG10A 0
28APR11A -59
16AUG10A 0

Budgeted PPCT|

Cost
0.00 100
0.00/|100

3,453.77 100

0.00|100

4,874.14 |95

249.82|9%

999.2880

1,448.90
0.00
0.00

2,081.88
0.00
0.00
0.00

173.49
0.00
173.49

6,811.20

1,129.12
0.00

108.79

10,804.10

0.00/100

0.00/100

0.00/100

0.00/100

0.00/100
3,639.99

0.00/100

Earned value
cost (BCWP)

0.00
0.00
3,456.74
0.00
4,630.43
224.84
799.42
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

8,796.74

0.00
0.00
0.00
0.00
0.00
3,610.59

0.00

Planned value|
cost (BCWS)

0.00

0.00

3,456.74

0.00

4,874.14]

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

8,817.82

0.00

0.00

0.00

0.00

0.00

3,610.59

0.00

it

lEN

!

B=viEM =05
EA//SB

EA//SB

EA//SB

—

=02 ;
=02 ;
=08 ;

/IEM |=06

EM//EM

=12

Hem//em=1

Eern//em;

l41=5,280

[EMIEM

He m//st=1

/[EM =06 ;

AlISB

.

=04

EA//SB

EA/IEM

; EAIISB

=22

=24

=04

; EM//ST

=22

=04
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Activity Activity Work BASELINE Forecast BASELINE Forecast Schedule Total Budgeted PPCT| Earned value Planned value|
ID Description Days START Start FINISH Finish Slip (Days) Float Cost cost (BCWP)  cost (BCWS) H'\:\\\(\:LH]H H'\:\\\(Hl\ﬁ\ H'\:\mﬁ\ Hmm\}‘mmmmﬁﬁ‘}“
1204-0032 Analysis & Validation of Design Complete 176* 07FEB11  |040CT10A 01APR11 17JUN11 -54 123 4,624.32 9 4,161.89 4,624.32 EAEM =24
1204-0033  |Update CAD Models per Validation 84*|04APR11 |21FEB11A 22APR11  |17JUN11 -39| 123 249.82|90 224.84 249.82 EA/SB =2
1204-0034 Revise Fabrication & Assembly Drawings per 84*|25APR11 |21FEB11A 13MAY11 [17JUN11 -24| 123 999.28|80 799.42 333.09
Valid EA//SB =8 ;
1204-0035 Review, Check Drawings 15/16MAY11 [27MAY11 06JUN11 17JUN11 -9 123 0.00
1,290.69 0.00 lEM//EM =5 EAISB =4 ;
1204-0036  |Drawings ready for FDR 1|07JUN11  |17JUN11 07JUN11  |17JUN11 8| 123 0.00 0.00 0.00 ‘
1204-0038  |FDR 3|08JUN11* |22JUN11* 08JUN11  |24JUN11 -12| 121 0.00 0.00 0.00 “
1204-0039 NOTE: Only visco mtl (shim) rqrd. incl in 120 0|16JAN13 |16JAN13 15JAN13 15JAN13 0 53 0.00 0.00 0.00
Job: 1205 - Umbrella-SMITH
Subtotal 854|03MAY10A |03MAY10A 010CT13  [010CT13 o| 110 629,986.50 140,407.28 164,89224-1\ ‘
uj 1
Lower Umbrella
1205-0008 Input F/Analysis Group:Interface Detail to CS 1/{01JUN10A [01JUN10OA 01JUN10A |01JUN10A 0 0.00/100 0.00 0.00
1205-0009 Dsgn Eng/CAD Models: Iteration, Optimizatn, 30|03MAY10A |03MAY10A 14JUN10A |14JUN10A 0 0.00/100 0.00 0.00
Updt
1205-0010 Complete Preliminary CAD Models 10{09JUN10A [09JUN10A 22JUN10A |22JUN10A 0 0.00/100 0.00 0.00
1205-0011 Mockups:CS Struct Real Estate Issues 66|03MAY10A |03MAY10A 04AUG10A |04AUG10A 0 0.00/100 0.00 0.00
1205-0013 ME Analysis/CAD Model 32|03MAY10A |03MAY10A 16JUN10A |16JUNI10A 0 0.00/100 0.00 0.00
Iterations-Strss/EM/Therml|
1205-0014 Analysis of Preliminary Design Approved 1/16JUN10A |16JUN10A 16JUN10A |16JUN10A 0 0.00|100 0.00 0.00
1205-0016 PDR 1/24JUN10A [24JUN10A 24JUN10A |24JUN10A 0 0.00/100 0.00 0.00
1205-0018 Dsgn Eng & CAD Models: Iterations, Optim & 38|24JUN10A |24JUN10A 17AUG10A |17AUG10A 0 0.00/100 0.00 0.00
Updat
1205-0021 DOE CD-2 (Lehman) Review 1/11AUG10A [11AUG10A 11AUG10A |11AUG10A 0 0.00/100 0.00 0.00
1205-0024 PDR CAD model Compld-Outr supp 1/18AUG10A [18AUG10A 18AUG10A |18AUG10A 0 0.00/100 0.00 0.00
ring/clamp/sprng
1205-0028 Det Dsgn Eng, CAD/Analysis Iterations(15mod) 209*|03SEP10A [17AUG10A 18FEB11 17JUN11 -84| 123 95 24,115.02
24,149.96 22,909.27 EM/EM =56 EA/ISB =125 |
1205-0029 Final design Analysis 210*03SEP10A |16AUG10A 18FEB11 17JUN11 -84| 123 75 46,479.62)
46,542.96 34,859.71 EAJJEM =180  ;EM/EM =80
1205-0030 Design Drawings (11dwgs) 82*|21FEB11 |23FEB11A 12APR11 17JUN11 -47| 123 80 12,257.76|
12,257.76 9,806.20 EM/EM =08 ;EA/SB =88 ;
1205-0032  |Validation of Design Complete 64*|13APR11  [21MAR11A 26APR11  [17JUN11 37| 123 2,890.20 |57 1,647.41 2,890.20 EAEM =15
1205-0033  |Update CAD Models per Validation 84*|27APR11 |21FEB11A 10MAY11 [17JUN11 27| 123 1,873.65 |50 936.83 562.10 EAISE =15 -
™ il
1205-0034 Revise Fabrication & Assembly Drawings per|  84*/11MAY11 |21FEB11A 24MAY11  |17JUN11 -17| 128 5,496.04 |50 2,748.02 0.00 i
Valid WEA/ISB =44
1205-0035 Review, Check Drawings 4/25MAY11 |14JUN11 01JUN11 17JUN11 -12| 123 0.00
7,494.32 0.00 EM/EM =30 EA/SB =22 ;
1205-0036  |Drawings ready for FDR 1/02JUN11  [17JUN11 02JUN11  |17JUN11 11| 123 0.00 0.00 0.00 |
1205-0038  |FDR 3[03JUN11* |22JUN11* 03JUN11  |24JUN11 15| 121 0.00 0.00 0.00 |
1205-0042  |Prep Req & Procurement Package 10/01AUG12* [01AUG12* 14AUG12  |14AUGL2 o| 57 6.939.60 0.00 0.00 L
: IEMI/EM =40
1205-0043  |Submit Req to Procurement 1|14AUG12  |14AUG12 14AUG12  |14AUGL2 o| 57 0.00 0.00 0.00 |
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Activity Activity Work BASELINE Forecast BASELINE Forecast Schedule Total Budgeted PPCT| Earned value Planned value|
ID Description Days START Start FINISH Finish Slip (Days) Float Cost cost (BCWP)  cost (BCWS) H'\:m\]\-\ H'\:\mﬁ\ H'\:\mﬁ\ Hmﬁmmﬁﬁmmﬁﬁ‘}“
1205-0044 Procurement Processing 22 14AUG12 |14AUG12 13SEP12 13SEP12 0 57 0.00 0.00 0.00 H
1205-0045 Submit for Vendor Quotes 1|14SEP12 14SEP12 14SEP12 14SEP12 0 57 0.00 0.00 0.00 ‘
1205-0046 Eval Quotes 43|14SEP12 14SEP12 13NOV12 13NOV12 0 57 0.00
Q 1,409.65 0.00 EM/EM =08 :
1205-0047 Tech Eval of Vendors 43|14SEP12 14SEP12 13NOV12 13NOV12 0 57 0.00
1,409.65 0.00 EM/EM =08
1205-0048 Award / Order Approved 1/14NOV12 |14NOV12 14NOV12  |14NOV12 0 57 0.00 0.00 0.00 ‘
1205-0049 Fab & Deliver incl Vendor Oversight 102|15NOV12 |15NOVi12 18APR13 18APR13 0 57 188,224.04 0.00 0.00 EM//EM =10
41=141,252
1205-0050  |Receipt of Hardware 4|19APR13  |19APR13 24APR13  |24APR13 o] 57 0.00 0.00 0.00 ‘
1205-0051 A Inspection 10|25APR13 |25APR13 08MAY13 08MAY13 0 57 0.00
QA Insp 7,457.52 0.00 IEM/EM =12 ;EMIST
1205-0052 Resolve Procurement Issues 5/09MAY13 |09MAY13 15MAY13 |15MAY13 0 57 354.28 0.00 0.00
EMIEM =02
1205-0053 Documentation: Assembly Procedures 10/16MAY13 |16MAY13 30MAY13 |30MAY13 0 57 0.00
Y 3,393.68 0.00 lEM/EM =16 ;EA/SB
1205-0054 Assembly of Components 15/31MAY13 [31MAY13 20JUN13 20JUN13 0 57 0.00
y of comp 4,263.12 0.00 IEMIEM =04 ; EM/IST
1205-0055 Parts ready for installation 1/21JUN13  |21JUN13 21JUN13 21JUN13 0 57 0.00 0.00 0.00 ‘
1205-0056 Handling / Warehouse / Storage 3|24JUN13  |24JUN13 26JUN13  |26JUN13 0| 172 888.64 0.00 0.00
EmisT =08 ;
Upper Umbrella
1205-0066 Input F/Analysis Group:Interface Detail to CS 1/01JUN10OA [01JUN10OA 01JUN10A |01JUN10A 0 0.00/100 0.00 0.00
1205-0067 Dsgn Eng/CAD Models: Iteration, Optimizatn, 30|03MAY10A |03MAY10A 14JUN10A |14JUN10A 0 0.00/100 0.00 0.00
Updt
1205-0068 Complete Preliminary CAD Models 10{09JUN10A [09JUN10OA 22JUN10A |22JUN10A 0 0.00]100 0.00 0.00
1205-0069 Mockups:CS Struct Real Estate Issues 66|03MAY10A |03MAY10A 04AUG10A |04AUG10A 0 0.00]100 0.00 0.00
1205-0071 ME Analysis/CAD Model 32|03MAY10A |03MAY10A 16JUN10A |16JUNI10A 0 0.00]100 0.00 0.00
Iterations-Strss/EM/Therml
1205-0072 Analysis of Preliminary Design Approved 1/16JUN10A [16JUN10OA 16JUN10A |16JUNI10A 0 0.00]100 0.00 0.00
1205-0074 PDR 1/24JUN10A [24JUN10OA 24JUN10A |24JUN10A 0 0.00]100 0.00 0.00
1205-0076 Dsgn Eng & CAD Models: Iterations, Optim & 38|24JUN10A |24JUN10A 17AUG10A |17AUG10A 0 0.00]100 0.00 0.00
Updat
1205-0079 DOE CD-2 (Lehman) Review 1/11AUG10A [11AUG10A 11AUG10A |11AUG10A 0 0.00]100 0.00 0.00
1205-0081 PDR CAD model Compld-Outr supp 1/18AUG10A [18AUG10A 18AUG10A |18AUG10A 0 0.00]100 0.00 0.00
ring/clamp/sprng
1205-0086 Final Dsgn Eng Iterations, DetailCAD (15mod)| 209*|03SEP10A [17AUG10A 04FEB11 17JUN11 -94| 123 95 18,489.33
g g ( ) 18,540.72 17,564.87 EM/EM =20 :EA//SB =125
1205-0087 Final Design Analysis 209* 03SEP10A |17AUG10A 04FEB11 17JUN11 -94| 123 75 46,395.35)
onAnay 46,563.39 34,796.51 EAJJEM =180  ;EM/EM =80 ;
1205-0088 Design Drawings (11dwgs 82*|07FEB11 |23FEB11A 22APR11 17JUN11 -39 123 80 12,257.76|
g gs ( gs) 12,257.76 9,806.20 EM/EM |=8 :EA//SB =88 :
1205-0090 Validation of Design Complete 64*|25APR11 |21MAR11A 06MAY11 17JUN11 -29| 123 57 1,445.10
on come 2,890.20 1.647.41 EAJEM =15 |EAISB =0 ;
1205-0091  |Update CAD Models per Validation 84* 09MAY11l |21FEBL1A 20MAY11l |17JUN11 -19| 123 1,873.65|50 936.83 0.00 EAJSB =15
1205-0092  |Revise Fabrication & Assembly Drawings per|  84*|23MAY1l |21FEB11A 06JUN11  |17JUN11 9| 123 5.496.04 |50 2.748.02 0.00
Valid ! ! EA//SB =44
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Activity
ID

1205-0093

1205-0094

1205-0096

1205-0100

1205-0101

1205-0102

1205-0103

1205-0104

1205-0105

1205-0106

1205-0107

1205-0108

1205-0109

1205-0110

1205-0111

1205-0112

1205-0113

1205-0114

Activity
Description

Review, Check Drawings

Drawings ready for FDR

FDR

Prep Req & Procurement Package

Submit Req to Procurement

Procurement Processing

Submit for Vendor Quotes

Eval Quotes

Tech Eval of Vendors

Award / Order Approved

Vendor Oversight

Receipt of Hardware

QA Inspection

Resolve Procurement Issues

Documentation: Assembly Procedures

Assembly of Components

Parts ready for installation

Handling / Warehouse / Storage

Job: 1206 - Pedestal -SMITH

Subtotal

1206-0008

1206-0009

1206-0010

1206-0013

1206-0014

1206-0016

1206-0018

1206-0021

1206-0023

1206-0028

Input F/Analysis Group:Interface Detail to CS
Dsgn Eng/CAD Models: Iteration, Optimizatn,
Updt

Complete Preliminary CAD Models

ME Analysis/CAD Model
Iterations-Strss/EM/Therml|

Analysis of Preliminary Design Approved
PDR

Dsgn Eng & CAD Models: Iterations, Optim &
Updat

DOE CD-2 (Lehman) Review

PDR CAD model Compld-Outr supp
ring/clamp/sprng

Final Dsgn Eng lIteration, Detl CAD Model
(19mod)

Work
Days

IN

[N

w

10

[N

22

[N

43

43

[N

102

3]

10

3]

10

15

[N

w

890

i

10

10

24

i

i

38

i

i

209*

BASELINE
START

07JUN11

14JUN11

15JUN11*

01NOVi12*

14NOV12

14NOV12

18DEC12

18DEC12

18DEC12

26FEB13

27FEB13

24JUL13

31JUL13

14AUG13

21AUG13

05SEP13

26SEP13

27SEP13

18MAY10A

01JUN10A

18MAY10A

01JUN10A

19MAY10A

22JUN10A

23JUN10A

24JUN10A

10AUG10A

18AUG10A

17AUG10A

Forecast
Start

14JUN11

17JUN11

22JUN11*

01NOVi12*

14NOV12

14NOV12

18DEC12

18DEC12

18DEC12

26FEB13

27FEB13

24JUL13

31JUL13

14AUG13

21AUG13

05SEP13

26SEP13

27SEP13

18MAY10A

01JUN10A

18MAY10A

01JUN10A

19MAY10A

22JUN10A

23JUN10A

24JUN10A

10AUG10A

18AUG10A

17AUG10A

BASELINE
FINISH

13JUN11

14JUN11

15JUN11

14NOV12

14NOV12

17DEC12

18DEC12

25FEB13

25FEB13

26FEB13

23JUL13

30JUL13

13AUG13

20AUG13

04SEP13

25SEP13

26SEP13

010CT13

09DEC13

01JUN10A

01JUN10A

14JUN10A

22JUN10A

22JUN10A

23JUN10A

17AUG10A

10AUG10A

18AUG10A

04MAR11

Forecast

Finish

17JUN11

17JUN11

24JUN11

14NOV12

14NOV12

17DEC12

18DEC12

25FEB13

25FEB13

26FEB13

23JUL13

30JUL13

13AUG13

20AUG13

04SEP13

25SEP13

26SEP13

010CT13

09DEC13

01JUN10A

01JUN10A

14JUN10A

22JUN10A

22JUN10A

23JUN10A

17AUG10A

10AUG10A

18AUG10A

17JUN11

Schedule Total

Slip (Days) Float

-4 123
-3| 123
-70 121
0 67
0 67
0 67
0 67
0 67
0 67
0 67
0 67
0 67
0 67
0 67
0 67
0 67
0 67
0| 110
0 53
0
0
0
0
0
0
0
0
0
-74| 123

Budgeted
Cost

7,494.32
0.00
0.00

7,085.60
0.00
0.00
0.00

1,417.12

1,417.12
0.00

7,085.60

186,452.64

7,457.52

354.28

3,393.68

4,263.12
0.00

898.67

149,120.49

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

15,553.07

Earned value
cost (BCWP)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

37,417.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

13,898.09

Planned value|

cost (BCWS) HIm(‘]‘.l

0.00 ‘EI’
0.00 ‘
0.00 “
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

EEM/

EEM/

; EAIISB

M =40

E=EMIEM

E

B

4

[EMIEM

=M//EM

EM//EM

EM//EM

EM//ST

40,809.88] ml
Ly

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

15,442.32
=

=23

8 8

; EAIISB

=22

EM =08 ;

EM =08 ;

=10 ;

1=141,252

=12 ; EM//IS
=02 ;
=16 ; EAJIS
=04 ; EMI//S

=08 ;

=97 ;
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Activity
ID

1206-0029

1206-0030

1206-0032

1206-0033

1206-0034

1206-0035

1206-0036

1206-0038

1206-0042

1206-0043

1206-0044

1206-0045

1206-0046

1206-0047

1206-0048

1206-0049

1206-0050

1206-0051

1206-0052

1206-0053

1206-0054

1206-0055

1206-0057

Activity
Description

Final Design Analysis

Design Drawings (8dwg)

Validation of Design Complete

Update CAD Models per Validation

Revise Fabrication & Assembly Drawings per

Valid

Review, Check, Drawings

Drawings ready for FDR

FDR

Prep Req & Procurement Package

Submit Req to Procurement

Procurement Processing

Submit for Vendor Quotes

Eval Quotes

Tech Eval of Vendors

Award / Order Approved

Vendor Oversight

Receipt of Hardware

QA Inspection

Resolve Procurement Issues

Documentation: Assembly Procedures

Assembly of Components

Parts ready for installation

Handling / Warehouse / Storage

Job: 1207 - Vessel Legs -SMITH

Subtotal

1207-0013

1207-0014

1207-0016

1207-0021

1207-0028

ME Analysis/CAD Model
Iterations-Strss/EM/Therml|

Analysis of Preliminary Design Approved
PDR

DOE CD-2 (Lehman) Review

Updt CAD & Dsgn Dwgs, (3 CAD/2dwg

Work BASELINE
Days START

209* 17AUG10A

84* 07TMAR11

40*| 25APR11

84* 09MAY11

84*|23MAY11

07JUN11

3]

[N

14JUN11

w

15JUN11*

10{02JAN13*

[N

15JAN13

22|15JAN13

[N

14FEB13

43|14FEB13

43|14FEB13

[N

16APR13

102|17APR13

12SEP13

3]

10|19SEP13

030CT13

3]

15/100CT13

20|310CT13

[N

02DEC13

03DEC13

3]

838|19MAY10A

24|19MAY10A

i

22JUN10A

i

23JUN10A

i

10AUG10A

132*|17AUG10A

Forecast
Start

17AUG10A

21FEB11A

22APR11A

21FEB11A

21FEB11A

13JUN11

17JUN11

22JUN11*

02JAN13*

15JAN13

15JAN13

14FEB13

14FEB13

14FEB13

16APR13

17APR13

12SEP13

19SEP13

030CT13

100CT13

310CT13

02DEC13

03DEC13

19MAY10A

19MAY10A

22JUN10A

23JUN10A

10AUG10A

17AUG10A

BASELINE
FINISH

04MAR11

22APR11

06MAY11

20MAY11

06JUN11

13JUN11

14JUN11

15JUN11

15JAN13

15JAN13

13FEB13

14FEB13

15APR13

15APR13

16APR13

11SEP13

18SEP13

020CT13

090CT13

300CT13

27NOV13

02DEC13

09DEC13

25SEP13

22JUN10A

22JUN10A

23JUN10A

10AUG10A

04FEB11

Forecast

Finish

17JUN11

17JUN11

17JUN11

17JUN11

17JUN11

17JUN11

17JUN11

24JUN11

15JAN13

15JAN13

13FEB13

14FEB13

15APR13

15APR13

16APR13

11SEP13

18SEP13

020CT13

090CT13

300CT13

27NOV13

02DEC13

09DEC13

25SEP13

22JUN10A

22JUN10A

23JUN10A

10AUG10A

31JAN11A

Schedule Total
Slip (Days) Float

-74 123
-39| 123
-29 123
-19 123
-9 123
-4 123
-3 123
-7 121
0 53
0 53
0 53
0 53
0 53
0 53
0 53
0 53
0 53
0 53
0 53
0 53
0 53
0 53
0 53
0 109

0

0

0

0

4

Budgeted
Cost

13,636.23
8,943.50
5,780.40
2,373.29
3,997.12
5,320.97

0.00
0.00
5,668.48
0.00
0.00
0.00
1,417.12
1,417.12
0.00
1,417.12

62,990.40

2,502.67

366.28
6,438.88
9,919.76
0.00

1,378.08

17,240.77

0.00
0.00
0.00
0.00

4,127.34

PPCT|

85

Earned value
cost (BCWP)

11,503.78
7,154.80
2,312.16

949.32
1,598.85
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

6,063.56

0.00
0.00
0.00
0.00

4,130.92

Planned value
cost (BCWS) | FY11 | FY12 | FY13 | FY14 [ FY15] FY16 |
A e ¥ M
13533 SR \IEM =40 EAVIsb =60
894350 WEMIEM =06 EAISB =64 ;
289020 HEAEM =30
00 MEeasse =19
00 Mearse =32
0% lEMIEM =21 EANSB =16 ;
0.00 ‘
0.00 “
000 EEMIEM =32
0.00 H
0.00 H
0.00 ‘
000 Eem lem=8
000 Eem lem=8
0.00 ‘
000 BHEM/EM =08
000 l41=47,720
000 EM/EM =04 ;EM//
000 em//em=2
000 [EMIEM =32; eallsb=
000 Hem//st=80;em//em=4
0.00 ‘
000 [EmiST =12 ;
5,672.36-] z
0.00
0.00
0.00
0.00
4'130'92FE\/I//EM =07 EAISB =25 ;
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Activity
ID

1207-0030

1207-0032

1207-0033

1207-0034

1207-0035

1207-0036

1207-0038

1207-0042

1207-0043

1207-0044

1207-0045

1207-0046

1207-0048

1207-0050

1207-0051

1207-0052

1207-0055

1207-0056

Activity
Description

N/A Dsgn Drawing Ready for Checking &
Validation

Analysis & Validation of Design Complete
Update CAD Models per Validation
Revise Fabrication & Assembly Drawings per
Valid

Review, Check Drawings

Drawings ready for FDR

FDR

Prep Req & Procurement Package
Submit Req to Procurement

Procurement Processing

Submit for Vendor Quotes

Eval Quotes

Award / Order Approved

Receipt of Hardware

QA Inspection

Resolve Procurement Issues

Parts ready for installation

Handling warehouse storage

Work BASELINE
Days START

1 16AUG10A

176*|07FEB11

84* 02MAY11

84* 16MAY11

=
o

31MAY11

1/14JUN11

3|15JUN11*

3|01FEB13*

1|05FEB13

22|05FEB13

1/07MAR13

43|07MAR13

1/07MAY13

60|08MAY13

=

5/05AUG13

20|26AUG13

1|24SEP13

1|25SEP13

Job: 1208 - PF4&5 Verticle Support-SMITH

Subtotal

1208-0009

1208-0010

1208-0011

1208-0013

1208-0014

1208-0016

1208-0018

1208-0021

1208-0028

Dsgn Eng/CAD Models: Iteration, Optimizatn,
Updt

Complete Preliminary CAD Models

Mockups:PF4/5 Vert Supp Struct Real Estate
Issue

ME Analysis/CAD Model
Iterations-Strss/EM/Therml|

Analysis of Preliminary Design Approved
PDR

Dsgn Eng & CAD Models: Iterations, Optim &
Updat

DOE CD-2 (Lehman) Review

Det Dsgn Eng, CAD (42 CAD)

770|03MAY10A

20|03MAY10A

5|02JUN10A

66|03MAY10A

24|19MAY10A

1/22JUN10A

1/23JUN10A

38|24JUN10A

1/18AUG10A

210*| 16AUG10A

Forecast
Start

16AUG10A

040CT10A

21FEB11A

21FEB11A

06JUN11

17JUN11

22JUN11*

01FEB13*

05FEB13

05FEB13

07MAR13

07MAR13

07MAY13

08MAY13

05AUG13

26AUG13

24SEP13

25SEP13

03MAY10A

03MAY10A

02JUN10A

03MAY10A

19MAY10A

22JUN10A

23JUN10A

24JUN10A

18AUG10A

16AUG10A

BASELINE
FINISH

16AUG10A

29APR11

13MAY11

27TMAY11

13JUN11

14JUN11

15JUN11

05FEB13

05FEB13

06MAR13

07MAR13

06MAY13

07MAY13

02AUG13

23AUG13

23SEP13

24SEP13

25SEP13

31IMAY13

28MAY10A

08JUN10A

04AUG10A

22JUN10A

22JUN10A

23JUN10A

17AUG10A

18AUG10A

03FEB11

Forecast

Finish

16AUG10A

17JUN11

17JUN11

17JUN11

17JUN11

17JUN11

24JUN11

05FEB13

05FEB13

06MAR13

07MAR13

06MAY13

07MAY13

02AUG13

23AUG13

23SEP13

24SEP13

25SEP13

31IMAY13

28MAY10A

08JUN10A

04AUG10A

22JUN10A

22JUN10A

23JUN10A

17AUG10A

18AUG10A

17JUN11

Schedule Total
Slip (Days) Float

0
-34| 123
-24| 123
-14| 123
-4 123
-3| 123
-70 121
0| 109
0| 109
0| 109
0| 109
0| 109
0| 109
0| 109
0| 109
0| 109
0| 109
0| 109
ol 121

0

0

0

0

0

0

0

0
-95| 123

Budgeted PPCT|

Cost
0.00 100
1,541.44|80
374.73|80
999.2840
1,448.90
0.00
0.00
3,188.52
0.00
0.00
0.00
177.14
0.00
5,095.20
177.14
0.00
0.00

111.08

257,178.50

0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00

21,461.31|95

Earned value
cost (BCWP)

0.00
1,233.15
299.78
399.71
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

80,375.38

0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00

20,161.18

Planned value|

cost (BCWS)

0.00
1,541.44

0.00
E/

0.00
E/

0.00 HET
0.00 ‘
0.00 “
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00

87,683.42 o
-

0.00
0.00

0.00

0.00
0.00
0.00
0.00

0.00

21,222.29
=

A/[EM=

A/ISB

A/ISB

/IEM

/[EM

=03

=08

=06

lEm

Hem

=38

[

E

; EAIISB =04

EM =08 ;

/lem=1

1=3,860 ;
=M//EM =01

EM//EM=01

em//st=1

; EAIISB =126

EM/ITH
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Activity
ID

1208-0029

1208-0030

1208-0032

1208-0033

1208-0034

1208-0035

1208-0036

1208-0038

1208-0042

1208-0043

1208-0044

1208-0045

1208-0046

1208-0047

1208-0048

1208-0049

1208-0050

1208-0051

1208-0052

1208-0053

1208-0054

1208-0055

1208-0057

Job: 122

Subtotal

1220-0016
1220-0017
1220-0017A

1220-0017B

Activity
Description

Final Design Analysis

Design Drawings (23 dwg)

Validation of Design Complete

Update CAD Models per Validation

Revise Fabrication & Assembly Drawings per

Valid

Review, Check Drawings

Drawings ready for FDR

FDR

Prep Req & Procurement Package

Submit Req to Procurement

Procurement Processing

Submit for Vendor Quotes

Eval Quotes

Tech Eval of Vendors

Award / Order Approved

Fab & Deliver incl Vendor Oversight

Receipt of Hardware

QA Inspection

Resolve Procurement Issues

Documentation: Assembly Procedures

Assembly of Components

Parts ready for installation

Handling / Warehouse / Storage

Work BASELINE
Days START

210* 16AUG10A

84* 04FEB11

64*| 22APR11

84* 06MAY11

84* 20MAY11

06JUN11

3]

[N

13JUN11

w

14JUN11*

1002JUL12*

[N

16JUL12

22|16JUL12

[N

15AUG12
43|15AUG12

43|15AUG12

[N

160CT12

102|170CT12

3]

21MAR13

10|28MAR13

11APR13

3]

10|18APR13

15/02MAY13

[N

23MAY13

24MAY13

3]

0 - Misc Structural Design-SMITH

Final Design Oversight (LOE)

Design/Analysis support from EMEM (Willard

Analysis VV Dome/NB Port & PF2/3 Rib

VV & Support Structure - Peer Review

288|03MAY10A

180*/010CT10

79*|01INOV10*

145*|050CT10A

Forecast
Start

16AUG10A

21FEB11A

21MAR11A

21FEB11A

21FEB11A

13JUN11

17JUN11

22JUN11*

02JuL12*

16JUL12

16JUL12

15AUG12

15AUG12

15AUG12

160CT12

170CT12

21MAR13

28MAR13

11APR13

18APR13

02MAY13

23MAY13

24MAY13

03MAY10A

010CT10A

040CT10A

050CT10A

BASELINE
FINISH

03FEB11

21APR11

05MAY11

19MAY11

03JUN11

10JUN11

13JUN11

14JUN11

16JUL12

16JUL12

14AUG12

15AUG12

150CT12

150CT12

160CT12

20MAR13

27MAR13

10APR13

17APR13

01MAY13

22MAY13

23MAY13

31MAY13

24JUN11

22JUN11

23DEC10

01FEB11

30MAR11*

Forecast

Finish

17JUN11

17JUN11

17JUN11

17JUN11

17JUN11

17JUN11

17JUN11

24JUN11

16JUL12

16JUL12

14AUG12

15AUG12

150CT12

150CT12

160CT12

20MAR13

27MAR13

10APR13

17APR13

01MAY13

22MAY13

23MAY13

31MAY13

24JUN11

22JUN11

31JAN11A

05MAY11

18MAY11*

Schedule Total
Slip (Days) Float

-95 123

-40| 123

-30| 123

-20| 123

-10| 123

-5 123

-4 123

-8 121

0 62

0 62

0 62

0 62

0 62

0 62

0 62

0 62

0 62

0 62

0 62

0 62

0 62

0 62

0| 121

0| 330

0| 332
-21

-67| 156

-35| 147

Budgeted
Cost

37,870.03
25,673.01
5,780.40
5,246.22
11,491.72
13,023.52
0.00

0.00
5,551.68
0.00

0.00

0.00
1,395.39
2,790.78
0.00

107,986.40

0.00
2,041.52
354.28
4,251.36
9,594.96
0.00

2,665.92

214,364.62

82,902.04
50,627.20
6,328.40

0.00

PPCT|

90

Earned value
cost (BCWP)

33,587.89
20,538.41
2,890.20
2,623.11
574.59
0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00

183,632.26

65,824.22
50,627.20
5,062.72

0.00

Planned value|

cost (BCWS)

FY12

[ FY15

37,319.88,

25,673.01]

3,468.24

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

185,01059.

65,861.07

50,627.20
=

EA/EM =200

/EM =17

EA//EM=30

EA//SB

{EA/ISB

M//]

6,328.40

0.00

EEMIEM

=42

=92

/[EM=524

EM=320

/[EM=40

=46

EM//EM

EM//EN

EM//EN

; EAIISB

=32

Vi

Vi

IEM

IEM

//[EM

/[EM

/IEM

/IST

FY14
RN

; EAIISB

EA/ISB =

=08 ;

=16 ;

=40

76,440

=4

=02

=24

=4

=24

0

=184 ;

=46 ;

; EM/IST

s EMIIST
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Activity
ID

1220-0020

1220-0031

1220-1 PDR

1220-2 FDR

Activity
Description

Prep for FDR

Misc/admin

Prelim Design Oversight

Final Design Oversight (LOE)

Work BASELINE
Days START

5 09JUN11*

180*|050CT10A

38|03MAY10A

190*|25JUN10A

Forecast
Start

09JUN11*

050CT10A

03MAY10A

25JUN10A

BASELINE
FINISH

15JUN11

24JUN11

24JUN10A

30SEP10A

Forecast

Finish

15JUN11

24JUN11

24JUN10A

30SEP10A

Schedule Total
Slip (Days) Float

0

0

128

330

Budgeted PPCT|

Cost
6,328.40
27,928.42|LOE
0.00|100

40,250.16 |100

Earned value
cost (BCWP)

0.00
21,867.96
0.00

40,250.16

Planned value
cost (Bcws) | FY11 | FY12 [ FY13 | FY14 | FY15] FY16 |
- AR A v
0 VEmiEM=40
21.943.70 e \1//EM=156 eallsb=26
0.00
40,250.16|
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1200 Structures & Supports (Smith)

BCWS
CUM BCWS
BCWP
CUM BCWP
ACWP
CUM ACWP
Ccv
SV

START  28FEB2009 31MAR2009 30APR2009 31MAY2009 30JUN2009 31JUL2009 31AUG2009 30SEP2009 310CT2009 30NOV2009 31DEC2009
0 18 81 81 74 81 81 77 77 28 24 83
0 18 100 181 255 336 417 494 572 600 624 707
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
. -18. -100. -181. -255. -336. -417. -494. -572. -600. -624. -707.

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A




1200 Structures & Supports (Smith)

BCWS
CUM BCWS
BCWP
CUM BCWP
ACWP
CUM ACWP
cv
SV

31JAN2010 28FEB2010 31MAR2010 30APR2010 31MAY2010 30JUN2010 31JUL2010 31AUG2010 30SEP2010 310CT2010 30NOV2010 31DEC2010
98 98 113 108 93 77 84 98 126 84 108 92
805 903 1,016 1,124 1,217 1,294 1,378 1,475 1,602 1,686 1,794 1,886
0 0 0 0 0 0 0 0 0 0 0 1,862
0 0 0 0 0 0 0 0 0 0 0 1,862
0 0 0 0 0 0 0 0 0 0 0 1,768
0 0 0 0 0 0 0 0 0 0 0 1,768
0 0 0 0 0 0 0 0 0 0 0 95
-805. -903. -1016. -1124. -1217. -1294. -1378. -1475. -1602. -1686. -1794. -23.
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 1.05
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.99




31JAN2011 28FEB2011 31MAR2011 30APR2011 31MAY2011 30JUN2011 31JUL2011 31AUG2011 30SEP2011 310CT2011 30NOV2011 31DEC2011

1200 Structures & Supports (Smith)

BCWS 85 68 58 54 75 65 0 0 0 2 0 0
CUM BCWS 1,970 2,038 2,096 2,150 2,225 2,290 2,290 2,290 2,290 2,292 2,293 2,293
BCWP 76 43 75 45 0 0 0 0 0 0 0 0
CUM BCWP 1,938 1,982 2,056 2,102 2,102 2,102 2,102 2,102 2,102 2,102 2,102 2,102
ACWP 41 63 117 104 0 0 0 0 0 0 0 0
CUM ACWP 1,808 1,871 1,988 2,092 2,092 2,092 2,092 2,092 2,092 2,092 2,092 2,092
cv 130 110 68 10 10 10 10 10 10 10 10 10
SV -32. -56. -39. -48. -124. -189. -189. -189. -189. -191. -191. -191.

1.07 1.06 1.03 1. 1. 1. 1. 1 1 1. 1 1
0.98 0.97 0.98 0.98 0.94 0.92 0.92 0.92 0.92 0.92 0.92 0.92




1200 Structures & Supports (Smith)

BCWS
CUM BCWS
BCWP
CUM BCWP
ACWP
CUM ACWP
cv
SV

31JAN2012 29FEB2012 31MAR2012 30APR2012 31MAY2012 30JUN2012 31JUL2012 31AUG2012 30SEP2012 310CT2012 30NOV2012 31DEC2012
0 0 2 0 0 14 7 10 45 141 155 156
2,293 2,293 2,295 2,295 2,295 2,309 2,315 2,326 2,371 2,512 2,666 2,823
0 0 0 0 0 0 0 0 0 0 0 0
2,102 2,102 2,102 2,102 2,102 2,102 2,102 2,102 2,102 2,102 2,102 2,102
0 0 0 0 0 0 0 0 0 0 0 0
2,092 2,092 2,092 2,092 2,092 2,092 2,092 2,092 2,092 2,092 2,092 2,092
10 10 10 10 10 10 10 10 10 10 10 10
-191. -191. -193. -193. -193. -207. -214. -224. -269. -410. -564. -721.
1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1.
0.92 0.92 0.92 0.92 0.92 0.91 0.91 0.9 0.89 0.84 0.79 0.74




1200 Structures & Supports (Smith)

BCWS
CUM BCWS
BCWP
CUM BCWP
ACWP
CUM ACWP
cv
SV

31JAN2013 28FEB2013 31MAR2013 30APR2013 31MAY2013 30JUN2013 31JUL2013 31AUG2013 30SEP2013 310CT2013 30NOV2013 31DEC2013
178 119 67 40 29 8 191 10 71 8 9 1
3,000 3,119 3,186 3,226 3,255 3,263 3,454 3,464 3,535 3,543 3,552 3,554
0 0 0 0 0 0 0 0 0 0 0 0
2,102 2,102 2,102 2,102 2,102 2,102 2,102 2,102 2,102 2,102 2,102 2,102
0 0 0 0 0 0 0 0 0 0 0 0
2,092 2,092 2,092 2,092 2,092 2,092 2,092 2,092 2,092 2,092 2,092 2,092
10 10 10 10 10 10 10 10 10 10 10 10
-898. -1018 -1085. -1124. -1153. -1162. -1352. -1362. -1433. -1441 -1451 -1452.
1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1.
0.7 0.67 0.66 0.65 0.65 0.64 0.61 0.61 0.59 0.59 0.59 0.59




Annex | - WBS Dictionary

This Work Breakdown Structure (WBS) organizes and defines the scope of the NSTX
Upgrade using the WBS as established by the original NSTX project and modified to
accommodate the NSTX Upgrade.

=

BS
L2

[y

11

1.2

13

14

15

1.6

1.7

1.8

NSTX-PLAN-PEP-DRAFT

L3

1.1.0
111
1.1.2
1.1.3

121
1.2.2
1.2.3
1.2.4

13.1
1.3.2
1.3.3
1.3.4
135

14.1

151
152
153
154
155

16.1
1.6.2

1.7.1
1.7.2
1.7.3

181
1.8.2

Description
NSTX UPGRADE PROJECT

Torus Systems

Project Integrated Model

Plasma Facing Components

Vacuum Vessel and Support Structure
Magnet Systems

Plasma Heating and Current Drive Systems
High Harmonic Fast Wave (HHFW)

Coaxial Helicity Injection (CHI) Current Drive
Electron Cyclotron Heating (ECH)

Neutral Beam Injection (NBI)

Auxiliary Systems

Vacuum Pumping System
Coolant Systems

Bakeout Heating System

Gas Delivery System

Glow Discharge Cleaning System

Plasma Diagnostics
Plasma Diagnostics

Power Systems

AC Power Systems

AC/DC Converters

DC Systems

Control and Protection System

General Power Systems and Integration

Central Instrumentation and Controls (I&C)
Control System
Data Acquisition System

Project Support & Integration
Project Management and Integration
Project Physics

Integrated Systems Tests

Site Preparation and Assembly

Site Preparation
Torus Assembly and Construction

Annex | -1
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Annex | - WBS Dictionary

protection, divertor area strike plates, and local 1&C. This element
consists of the engineering design, analysis, procurement activities and
component fabrication.

The NSTX Upgrade Project will require new PFCs on the new Center
Stack Casing (CSC) and the new Inboard divertor (IBD). This WBS
element includes the design and analysis for both the CS and IBD PFCs,
design modifications to the PFC tiles to accommodate surface diagnostics,
including design of the tile mounting schemes and routing plans for
diagnostic wires, generation of required documentation such as checked
calculations, specifications and procedures, the procurement and
installation of all PFC tiles and hardware on the CSC and IBD.

{Center Stack Upgrade (CSU) PFCs (Job 1001)}

In addition the NSTX Upgrade will require analysis of the passive plates
for disruption and thermal loads. CDR level calculations were performed
that addressed one of five disruptions. The remaining identified
disruptions are to be completed during Preliminary Design. During Final
design, analysis updates are expected as a result of preliminary design
evolution. Modest hardware upgrades are anticipated are anticipated as
part of this task. Additions of accelerometers or other diagnostics to
benchmark calculations with actual performance in NSTX are also
anticipated. This analysis effort is included in this WBS element.

{Passive Plate Analysis and Upgrade Activity (Job 1002)}

With the exception of the modifications identified above, no additional
modifications to the PFCs are anticipated.

WBS Element: 1.1.2 WBS Level: 3

WABS Title:
Definition:

Vacuum Vessel and Support Structure

The vacuum vessel & support structure (VVSS) consists of the vacuum
chamber, not including the PFCs, all ports and vacuum boundary closures
and the torus support structure which provides the overall supporting
mechanism for the torus components to the test cell floor. This WBS
element includes the engineering design, analysis, procurement activities
and component fabrication.

The NSTX Upgrade Project will require that the existing VVSS be
modified to accommodate the new center stack structure, including the
umbrella structure and the new center stack support structure. This WBS
element includes the analytical and CAD design of the support structures
associated with the Magnet upgrade activities. The scope includes; the
Vacuum Vessel & Structural Support, the Outer TF Structures, the Outer
PF Coil Structures, the Umbrella Structural Reinforcement, the CS
Support Pedestal and miscellaneous Vacuum Vessel Structural Supports.
It also includes the procurement and fabrication of these structures, but

Annex | - 3
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Annex | - WBS Dictionary

does not include installation costs. Installations costs are included in WBS
1.8. {VVacuum Vessel & Support Structure (Job 1200)}

WBS Element: 1.1.3 WBS Level: 3
WBS Title: Magnet Systems
Definition: ~ The magnet system consists of the outer Poloidal Field (PF) coils (PF#2-

5), the outer Toroidal Field (TF) coil legs, and the Center Stack Assembly
(CSA). The CSA contains the inner TF coil legs, the TF coil joint (flex
bus assembly), the OH solenoid, the shaping coils, and the center stack
casing. This WBS element includes the design, analysis, prototypes (as
required), procurement activities and fabrication of the magnet systems up
to and including the magnet system coil buswork, but does not include
installation costs. Installations costs are included in WBS 1.8

The NSTX Upgrade Project will require engineering, analysis, design
procurement and fabrication of a new CSA, replacement of two outer TF
coil legs, and a fabrication of a new TF coil joint

This WBS element provides CAD design support for the overall assembly
drawings associated with the CSA upgrade. It also includes some time for
space allocation studies associated with the magnet upgrades. CAD design
support for individual components is included in the specific component
jobs.

{Center Stack Upgrade Project Design Support (Job 1300)}

WBS Element: 1.1.3.1 WABS Level: 4

WBS Title:

Outer Poloidal Field Coils (PF #3-5)

Definition: ~ The outer Poloidal Field coils (PF 3-5) consist of 5 poloidal
field coils PF 3 upper and lower, PF 4 upper and lower and PF 5. There
are no changes to the outer PF coils as part of the NSTX Upgrade Project

SCope.

WBS Element: 1.1.3.2 WABS Level: 4

WABS Title:

Outer Toroidal Field Coils

Definition: ~ The outer Toroidal Field coils subsystem consists of the
coil sections that make up the 12 TF outer legs. This WBS element
includes the design, analysis, prototypes (as required), procurement
activities and fabrication. For the NSTX Upgrade Project two (2) new
Outer TF coils will be fabricated to replace existing ones. This WBS
element includes the fabrication of (2) new Outer TF coils to replace the
existing leaking OTF#7 and OTF#11 in NSTX. The scope includes the
procurement of conductor, insulation material, aluminum castings and
supports necessary to fabricate a new OTF coils. Coil fabrication will be
performed in-house. This scope does not include costs associated with
installation. Installations costs are included in WBS 1.8

{Outer Toroidal Field Coil Repairs (Job 1301)}

Annex | -4
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Work Approval Form (WAF)

Cost Center: 9417

Job Number: 1200

Job Title: Vacuum Vessel & Support Structure

Job Manager: M. Smith

Rev 2 7/15/2010

Description:
Includes the analytical and CAD design of the support structures associated with the Magnet upgrade
activities.

Scope includes

1200-Vacuum Vessel & Structural Support

1201-Outer TF Structure
1202-PF2 Support Structure
1203-PF3 Support Structure
1204-PF4-5 Leads, Radial Support
1205-Umbrella Reinforcement
1206-Pedestal

1207-Vacuum Vessel Leg's

1208 - PF4 PF5 Verticle Support

1220-Misc

Includes the procurement and fabrication of these structures.

Does not include installation costs.

Schedule:
See Tab B or attached

Approvals:

- 7 N
Project Manager

M ,g/ 7 [ie

Enﬁineering Department Head

JOB NO 1200 CD2.xIs Tab A Description 7/20/2010 9:32 AM



JOB NO 1200 CD2 RO.Xs

Cost Center: a7 | T T 11
Job Number: 1200 | T 1T 1
Job Title: | Vacuum Vessel & Support Structure [
Job Manager: M. Smith | | [
SCHEDULE EY108K HOURS
USER INPUT TASKS AND DESCRIPTIONS USER INPUT
B
< K Y o L (e o
g R R
5| = g, 3| 2 T 3| 3 ®
FEEE R EEER
DURATION | Logicat Pre-requisis <| o 3 8 B g g & & 8| g 3z g £f £ g & v
gical Pre-requisites (one . 5 el o @ 2 z F zl 2 2 @ zZl =l = gl =z | B
iDWORK | task numbers in cack =1 2| 8| 2| % gl @ b ] T e I | 5| 2| F| B| B g
task TASK DESCRIPTION Responsible DAYS column ,any arder) H gl | Bl & 2 sl ol o Ml b zl zl 5| & i
P3 cross rel
mmb  (optional) - | 416 L 15 D AT s chngen bR i d
1 l | L1 1 | -~ :
2 The TF Outer Support consists of the: Outer support ring, TF clamp
) reinforcement, and vessel spring link.
4
5 1201 Outer TF Structure
6 ign Activities 77
7
5 1
9 Design Eng & CAD Models: lterations, Optimization & Updates 30 80 40 37% 2,4,8,11
10 [Complete Preliminary CAD Models 10 40 B0% 2,4,9,11
11 [Mockups: outer link, real estate issues (# of items approx 4) 66 $8 8 4| 80 50% 2,4,9
12 IME Analysis & CAD Model Herations (Titus) B 0% | 248
13 Stress, EM, Themal Tilus 32 101 20% 2,4,9, 10
14 [Analysis of Prefiminary Design Approved Tilus - 13 25%
15
16 PDR - 20%
17
18 [Design Eng & CAD Models: lterations, Optimization & Updates 38 16 60 30 37% 2,4,8, 11
19 [
20 [
21 o - 0%
22
23 Prefiminary Design CAD model Completed
24 [Outer support ring, clamps, spring - 18 10%
25 ]
26 Einal Design Activities
27
28 Detailed Design Eng, CAD & Analysis Herations( 34 models, 13 dwg) 64 102 31 1% | 2,4,911
20 Update Design Drawings 64 104 10 7% | 24,911
30 [Design Drawings Ready for Checking & Vatidation - 25%
31 [Validate Analysis: Stress, EM, Thermal Tiltus 130 380 40 20% 10
32 [Validation of Design Complete Thus - 31 | 28%
33 Update CAD Models per Validation 10| a2 34 80% | 24811
34 [Revise Fabrication & Assembly Drawings per Validation 10| 33 52 B50% 2,4,9, 11
35 Review, Check Drawings HE] 26 26 30%.] 24,911
36 Drawings Ready for FOR - 35 10%
37 :
38 [FoR - 12%
30
40 o) & Fabrication
41 2
42 Prep Req & Procurement Package 10 32 30% 2,4,9
43 Submit Req to - 2 20%
44 |Procurement Processing Procurement 22| 43 .
45 Submit for Vendor Quotes - 4 10%
46 Eval Quoles Procurement 43| 45 8 10% 2,4,9
47 Tech Eval of Vendors 43| 45 16 ww | 240
48 Award / Order Approved - 46| 47 10% 5
49 Vendor Oversight 100 | 45 40 10% 2,4,9
50 Reosipt of Hardware 4] 49 10%.
51 QA Inspection 10 [ 50 o 48 “u% 2,4,9
52 [Resolve Procurement Issues 5| 51 2 10% 2,4,9
53 D Assembly Procedures 15| 50 4 24 10%. | 2,49
54 [Assembly of Components 20 [ 53 4] 80 W% ] 2,48
55 [Parts ready for - 54 28% 4
56 Handling / Warehouse / Storage 50| 50 96 50% § 24,9
[roTaLs 8 so| sa‘ S0 s0 481 860 | . | . | 5 | . | 281 %04 1 g | o | 5 | 5 |
11111 $9 S0 $0 S0 S0 S8  $65 S0 S0 S0 S0 S2 £ 0N 0 5
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Cost Center: 9417 P T N
Job Number: o 1200 R ] i ]
Job Title: Vacuum Vessel & Support Structure o
Job Manager: ‘ M. Smith | | -
% 8 y 1 ate {user npui)
SCHEDULE FY108K HOURS -
USER INPUT TA. AND DESCRIPTION. USER INPUT Calculated oS
R I
g ! gl g 3 g | & g 2| 2
g 5| & HHEIE R IR R .
£ Sl El 3 gl 8| # =
Logical Pre-requisites (one | User Input 3 v H HIE - R
DURATION In | task nambers in cach | StartDate |~ START : é g gl & a8 & e &) B 2R E
task TASK DESCRIPTION Responsible | W column ,any order) (optional) DATE | FINISH DATE & & = o| & (o]
P3 cross rel’
numb  (optional) x ¥
1 I i I |
2 | [P_FZ Support consists of:
3 | [L Increase number of clamps from 6 to 11 using edsting design. — 1
: . —
5 1202 PF2 Support Structure =
[ Prelimit i vitie
2 o . ] . : ) il N
8 Input from Analyst Group: Preliminary Analysis of PF2 Titus - 7130110 73072010 28% 2,49
9 Design Eng & CAD Modets: lterations, Optimization & Updates 30 7/30/10 9102010 1 24 ] s0% 2,4,9, 11
10 [Campiete Preiminary CAD Models 12! 8 7/30/10 81812010 | 18 s0% | 24911
1" 7
12| B IME Analysis & CAD Modal Hterations (Titus) — 1 — 5 o L i B -
13 ] Stress, EM, Thermal | Tius 32 7/30/10 9M3/2010. 2 [ 20% | 24910
14 | Analysis of Preliminary Design Approved | Titus - 13 .. .8hano 26%
15 | !
18 PoR - . 130/10 1 20%
17 ; ; : ;
18 Design Eng & CAD Modals: Iterations, Opiimization & Updates 38| 16 713010 912010 | 16 8 % | 24811
= : d 4
20 0 - & v —
21 DOE CD-2 (Lehman) Review - 8/11/10 8/11/10 812010
22 .
3 | - -1 - 7/30/10 7/30/2010
2 | ] S
2 i | |
26 LEinal Desian Activities . 1 —4
27 - § . . §
2 Detalled Design Eng, CAD & Analysis lteraions ( 3 modeis, | dwg) 64 &17/10 81710 114010 | 9 5 % | 24911
29 Update Design Drawings 64 1710 81710 11H4r010 | 8 1 ar% | 2,49 11
30 | Design Drawings Ready for Checking & Validation - 11/18/10 1145/10 11152010 10%
31 |Validate Analysis: Stress, EM, Thermal . Titus 130 /000 1/0/00 6/301900 0 el 2 b 20% 2,4, 10
32 |Vaiidation of Design Complets Thus - 31 7/130/10 7/30/2010 - 26%
3 Update CAD Models per Validation 10} 32 7/30/10/8/13/2010 - - 3 _ | so% | 24911
34 [Revise Fabrication & Assembly Validation 107 a3 8/13/10.827/2010 - - 4 50% | 2.4.9.11
35 B [Review, Check Drawings N 5! 34 8/27/10.9/3/2010 . - e 2 3 28% | 24,911
36 Drawings Ready for FOR - 35 9/A10 91312010 5%
37
38 FOR - 311 33111 3BIRO1 12%
® | 1 — - i X
40 Procurement & Fabricafion 7
a1 { i AR
42 Prep Req & Procurement Package 5 SA/M1 BT BBR01 12 0% 24,9
43. 'Submit Req to ) - 42 © 5811 B0 b 3 10%
4 Procurement Processing 22| 43 6/8/116/7/2011 | 10%
a5 | Submit for Vendor Quotes - 44 6/7/11 81712011, . 10%
48 Eval Quotes 43 45 S 82011 ] 1 10% 24,9
47 |
48 Award/Ovder Approved | - - 1 e /7111 ROt
49 Vendor Oversight 100! 48 8Nt 1 1 10% 2,4,9
50 Receipt of Hardware 11 49 1272511 1272812011 1 %
51 QA Inspection o I 10§ s0| i 12126/11 182012 . ~ 1 2 . 1 3% 2,49
62 Resalve Procurement Issues 5} &1 L 1mN21neR012 1 | 26%
83 g
54 3
56 Parts ready for Installation - 52| V1612 1182012 i N - %
56 Handling / Warehouse / Storage 16| 50 12726011 1172012 1 5% 2,4,9
57 i B
58 —
5 — I
60
61
62
u, =3 —fi
- 0 w‘ 0 80 0 100 84 - - - 2 3 . ) 3 4 o
‘ S T T R T A A O S A
30 30 30 30 s $1B S0 30 $0 30 $0 35 $0 30 0 $0 0 30 30 l_
. i 1 1 i i
AN N S N N N N I (N (N N (N N O | s u
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Cost Center: 9417 1 T i
Job Number: 1200 ] ] i
Job Title: | Vacuum Vessel & Support Structure| | |
Job Manager: | M. Smith | LT 1 | | |
[ | (I ]
SCHEDULE EY108K HOURS
USER INPUT TASKS AND DESCRIPTIONS USER INPUT Calculated
IR I I R I
2 IR EEEEEEE TR A
o b - -
DURATION in mAAvfé ﬁig S é
WORK | Losical Pre-requisies one | User Input < S| 8 2 gl & g g gy g oz 4 * o
SYUNR task numbers in each Start Date | - START - sl g 2 g] | 8 & 3 Gl Bl @ ﬂ 2| e 2
hask TASK DESCRIPTION Responsible DAYS column ,any order) (optional) | DATE" | FINISHDATE € 4 & S X b b B b 3| 3| Bl & : kKl
P3 cross ref T SERTIATY s
numb  (optional) 3¢
: | | || ‘
2 PF3 Support consists of the existing PF3 support, but using Inconel bolts v
3 along with weld reinforcement. 3
4
5 1203 PF3 Support Structure
6 Prelimin: n Activities
1
12 | ME Analysis & CAD Model lterations (Titus)
13 Stress, EM, Themal Titus 32 5/11/10 6/1/10 6/14/2010 20 2,4,9,10
14 Analysis of Preliminary Design Approved Titus - 13 7/30/10 7/30/2010
15
16 PDR - 6/23/10 6/23/10 €/23/2010
21 [DOE CD-2 (Lehman) Review - 811710, 8/11/10 8/1/2010
25
26 Final Design Activiies
BEY
28 Detailed Design Eng, CAD ( 2 models, 2 dwg) 64 8/17/10 BA7H0 111472010 . 6 3 2,4,9, 11
29 Update Design Drawings 64 817110 8/17/10 11714/2010 16 2 2,4,9, 11
30 [Design Drawings Ready for Checking & Validation - 11/15/10 1115710 11162010
31 Validate Analysis: Stress, EM, Thermal Titus 130 1/0/00 1/0/00 6/30/1800 80 2 2,4, 10
32 [Validation of Design Complete Tius - 31 7/30/10 7/30/2010
33 Update CAD Models per Validaion 10 22 7/30/10 8/13/2010 2
34 Revise F abiicalion & y Drawings per Validation 10| &13/10 8227/2010 8
35 " |Review, Check Drawings 5] 3 8/27/10 9/3/2010 a 6 ] 2,4,9,11
36 Drawings Ready for FOR - 35 83110 8A2010
37 5
38 FDR = 33111 331711 331/2011
39
40 Procure! tion
41 A
42 Prep Req & Procurement Package 5 5111 81711 582011 12 2,4,9
43 Submit Req to P - 42 58711 6/8/2011
44 F Processing F 20| 43 5/8/11 8/8/2011
45 Submi for Vendor Quotes - 4 &/5/11 8/62011
46 Eval Quotes F 40 | 45 8/8/11 Ti31/2011 1 2,48
47
48 Award / Order Approved - 46 773111 782011
49 Vendor Oversight 100 | 48 7R1A1 12182011 1 2,49
50 Receipt of Hardware 5| 49 12/18/11 12/25/2011
51 - QA Inspection 10| 50 1272511 1/8/2012 ] | | 4 4 |
52 |
53
54 :
55 Parts ready for installation L 51 1812 1a2012 |
56 Handling / Warshouse / Storage 1 55 18112 1872012 1 2,4,9
57
58
50 N
60
61
62
63
somw1wso|ms----|n|s|--- |
S G E SR A LR SR R B R ST SO %0 S0 SO S0 I8 S5 S0 S0 S0 S0 $4 SO S0 SO 30 S0 S0 $0
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Cost Center: 9417 ! T 1 - ]
Job Number: ) 1200 | ] [ i T T
Job Title: acuum Vessel & Support Structure
Job Manager: M. Smith | L1 ] | :
s i : { . : : ; 3 || Stim. T
SCHEDULE FY10$K HOURS ’
ER INPUT TASK. USER INPUT Calculated ozt Bl
5 B & .
I = gl s =~
g i g g B 3 H g & o 2
IPEFLEAREREREER :
DURATION in Logical Pre-requisites (one | USer Input s < | E 3| & ‘g s g| & g g_ § gl gl g gl <
WORK | ™y vumbersineach | StartDate | sTART g g5 g| | £| B 8| 3| 8 3 e 3 2| oz e oz
lask TASK DESCRIPTION Responsible DAYS column ,any order) (optional) DATE FINISH DATE 8| 2| £ F| 9 k| X & Wl W = é ’8 Bl & g § g §
umb 3 cross ref (optional) A AR AN I 3
i | ! T !
F4/5 Radial support consists of 2 existing clamps at locations 180° apart and near the -
2 trical leads. Function is to control the shape and centering when under thermal expansion —— —_— — —
3 provide strain relief to eletrical leads. y [ |
4 g ;
5 B al Support ] N e
& b
z o
8 I T - B Bl i } 1 1 1 1T % ; i
9 3 Iterations, Updates 10 5/18/10 S18/10 6/1/2010 40 24 [ 8% 24,811
10 [ 4
1" ]
12 B IME Analysis & CAD Modal llwalons (Thus) = — : ) i
13 Stress, EM, Thermal Titus S1710 62142010 10 2,4,8.10.
14 |Analysis of Preliminary Design Approved Titus - 13 7/30/10 7/30/2010
15 )
18 PR | - - - 6/23/10 . 6/23/10 6/23/2010 i
17 -
18 —
19
20 7 3 = —
21 - 8/11/10 8/11/10 8112010 0%
22 - —4
2
|24 e =, il
% ]
26 Final Desian Activities ]
27 » A,
28 " |Detaked Design Eng, CAD & Anaysis lterations ( & modais, 3 dwg) B 64 &/17/10 ' &17/10 111142010 “ _ il 18 7 3% 24,911
2 Update Design Drawings 64 8/17/10 8/17/10 11/14/2010 | 2 12 T Ta% [eaem
30 [Dasign Drawings Ready for Chacking & Validation - 11/45/10° . 1115/10 117162010 10% :
31 Validate Analysis: Stress, EM, Thermal Titus 120 1/0/00 1/0/00 611611900 w| 4 [ | 2% 24,910
2 | —[validabon of Design Compiele I T R T 7130110 7/30/2010 e i i ] | 2%
33 | Update CAD Modls per Validation 10| a2 7130710 81372010 6 0% 2,4,9 11
) Revise Fabrication & Assembly Drawings per Valdation 10| 33 8/13/10 82712010 12 50% 2,491
[Review, Check Drawings 5| 3¢ 827110 $/32010 6 8 2% 24,911
for FOR - - § - | /3/10 97372010 il i i 1 B TS
a7 y
38 FOR - A31/11 33111 31201 } o (. [ I T
3 ik }
40 NOTE: W L
4 Only visco material (shim) required which is already accounted
P2 forin 1208 s ; — [ 8
% T e i i |
“ R I I i
45 IRon, I —
46 |This sub-task (1204) will require field work for Mike Viola. | B P
a1 | L d U M (W
[ — - S - | — 2 B S O O ) [
49 - el
50
51 |
52 B ] - R 1
53
54
55
56 - - s I ~
57
58
59
60 o B ) T B | . ] T [ (W ) [
81
62 [ 8
) 1
N
B it 50 30 30 50 36 $0 $0 30 30 30 30 30 I
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|Cost Center:| [9417 1 e I ] | T A [ T ]
- Job Number: [1200  VE———— 1 | ] T 1 [
1 [JobTitle: | Vacuum Vessel & Support Structure | i ¥ | [ I | 1
Job Manager: M. Smith | | ) | | )
SULDLLL | EVISK HOURS d .
IN, Calculated
3 ¢ R
H gl 3 HE | i |
Logical Pro-requisies (one | User Inpat =il & HE § 5§ g H é : | : [ £
ok mmber i ach | StartDate | sTART il 5| 5 5 g gl 2 HEIRIEIRIR] ! ¥
column any ovder) foptionsl) | DATE | FINISH DATE 2l El 3] ¥ % H 5 b 1 =
i 1 1 ! | a3
Jrower Umbeeiia defined as: lows: (i spokes. umbella. legs). and T T T T Y
3 e 10 pecesi o
e — , I - . B N B N
T i T |
1 I | I 1 i}
| Taws 30| i [ | eano &1/10 e1z010 NN () e ¢ TR ) T !
| 30 l snno 57110 &n272010 1 ® | = [2i0m
12 8 7/30/10 81622010 ) [ [ | 1 4 so% 2.48 11
I 1 1T 1 1 I 1
- T | e | ) 1 } L ] 1o T e 246
Taus 32 | sno 110 &na010 - 1 [ 0% 23410
Tus - 13 7730110 730/2010 ] | 2%
I 1 T I 1—=1 1 1 I
I ! & o 62310 672310 2312010 L 11 ol H _ 11 2%
| | p
38 16 /30110 9212010 1 il 24| 9% 24811
[ 1 | S ) | !
] -~ j | — O O | - SiE
21 - F10 811710 M112010 j il [ 3
1 | | I I
CAD Model 1 - 18 912110 ¥21/2010 1 1. 10%
2
3 ] S T = o —
% “Fial Dasian Actn T I T
il | 11 T
2 IDetased Design Eng, CAD & Analyss Rerabons (<6 models. 7 dwg) 1 64 e 81710 81710 1N4/2010 1 } | 2 N I 3% 2491
» [ 64 | s - 8n7mo ninwaote [ ! % % 2451
% Tossign ing & Vaidation - N TIAEA0 111510 11182010 [ 0%
31 Stess EM Thamal [ _Taus 130 1 1/0/00 1/0/00 6/30/1900 | ! e 20% 2.4.9.10
= _ [vaiktation of Dessgn Complese [T - m’ 0 ~ 73010 T30n2010 il ] R A O - 2%
£ [Update CAD Models per Vabdatun 0] » 730/10 #13/2010 ) s0% | 2451
) 095 por Vabdaon 0[] ® 81310 812772010 ) i [ so% 24611
Dawngs 5[ x I} 8/27/10 932010 ] " ol | Y 24911
R o - . * 1 /3110 w2010 1 17 [l ’ i 3 10%
» -] 3m3111 32011 | g 1%
» % i I . ! T I | S | 1
» : - ! - - e L [ . ==
2 10 Eiil) 5111 682011 L I [« o% 245
o - 1 e | §1811 shszon | I 0%
“ PR Procurement 2| o i $1511 shazon T e N [ s W 10%
I3 Subem for Verdior Quctes - “ &n4m1 anazon | o
% [Eval Quates Procurement | B & 61411 snazon 1 [ T . 10% 2469 |
K Tech Eval of Vendors 1 & 6 &n411 snazon ) | ) [ 0% 245
- T - AR anan shwzen D i | R Sl | ] }”‘ 3 0%
| 102 “° et ez || 1 » 0% 246
4 @ 4 ewen i 1 | T 0%
10 0 1 81911 w2011 | | T 12 @ 2% 4,
DR | D 8| st - 211 seizont 8 N N U N AU O O OO [ o 2 1 N T 4
1 10 2 9811 w2201 4 AL % .4,
H 6| = 92311 10142011 [ | | = % 4
1 3| & 101411 1071822011 | | ] | 20% .4
I | §
i i - 56]‘ ) T onen enezen - i (i st | § [ T =%
T 1 1
i 1 1 I
T f—t— =t i
= — — -~ [Upper Umbrela asfined es: upper( k. umbreii. legs) - o [ 1T
Stack.
&
—W—l e
- SRS AN (SOSEAASE Fovas o N | i - 1 i ol 1%
Taws | - &nno 8110 6n/2010 I
3 1 30 snno 5110 en22010 Thoe ) T 2% 249.1
_[Completo Predmnasy CAD Models . o) | ) IZ[ 8 | | monosnenoio ) g i i _] 1 e 249011
66 5110 SN0 snrote i
T ) 10% 249
5 Taus | 32 51710 5110 6142010 ) T T 20% 2.3.4.10
(ndlyss of Profeminary Desgn Approved Tass | B [ 3 , JOSNAY ] A 7/30/10 TRO/2010 = | R
i - -
I - 672310 62310 22010 I 23
i ) T - JE N T I T 7mono smizeto i 1 w EIN N XX
! I | |
¥ 5 G110 811710 #1112010 I [y
e I g0 CAD Ik N Mgy eie el e T seinowmaote { 1 = [ 0%
2| [ I !
s | . |
B -7 — = . § O] Dol - U o T
8s
o CADS Analyss Rocabons ( =6 modes, 7 dwgl 64 BATN0 817010 11N42010 1 27 2 W% [ 24511
T 64 81710 81710 1142010 1 | 3 s | % 2461
K [Dosign Drawringe Auady for Checking & Vidation S - DO [y TTIASAD 111810 1118/2010 I S, b Y N [ IO S0 9 g s
) ‘Swess EM, Thermal Thus 130 1/0/00 14000 8/30/1900 i 0| 8 { N | 20% 2.4.9.10
£ Nakizmon o Doegn Comptens Tits - m T 713010 T30/2010 o | 5 e 2%
[ Ipdate CAD Modets per Vabdaten 10 w | | 7730110 4132010 ! ° | 50% 24911
CH __{Revse Fabacation § Assemtly Orawengs per Vabdaton i | 10 o1 |,,,‘ 81310 82712010 i [ J 1 | B PN [ 50% 2491
) [ 5| w 1 227110 w2010 " ] % 2401
r R T S 2 ] 87310 #2010 1 i 1 Il 10%
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% B ] 1 - e 33111 w3201 i o || 1 23
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| 103 Scbent for Yeedor Quotet 1 - 102 iy &nan envzon I 1 I | 1 10%
04 ~ Eval Ouates — | Procurement | 3 = i = 814711 81a20m | ] [ ‘ N O [ sl T 11T | 0% 249
108 Tech Exal of Vendors | I | i snam srazon i . 0% 245
106 | - | s ] | 81411 M12011 i | 0%
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Cost Center: 9417 | [T
Job Number: 1200 |
Job Title: Vacuum Vessel & Support Structure
Job Manager: M. Smith | T 1T 1T 1
[ 1 1 ]
SCHEDULE EY108K HOURS
USER INPUT TASKS AND DESCRIPTIONS USER INPUT Calculated-
Hi
S o = = i~ = = -
sl ol el el s 3| 2| B B .| %
5 HEEHEEIERER b
DURATIONin| y User Input H g 5 gl & gl g g ¢ & v
WORK_|Losical Prerequisies (one] 2 > s 2 5| & 2 5| 3 3 &
WURK . | sk mumbers in each art Date |  START 4 ] & 8 & e| & B | e| 2 d
tosk TASK DESCRIPTION Responsible DAYS column ,any order) (optional) | =~ DATE FINISH DATE 2 P 51 bl Wl | B 5| B & : g §
F3 cross rel F.&'! il
numb (optional) p
1 | | [ 11 | |
2 | [ The pedestal support consists of: lower & upper pedestal, grout plate, I . ||
3 lepoxy bonded insert bolts, and interfaces to the lower lid and center stack.
Iy
5 1206 Pedestal Support Structure
8 in: ign Activitie
7 X : >
8 Input from Analyst Group: Interface Detalls to Center Stack. Tius - 6AR0 8/1110 6/1/2010 26
9 Design Eng & CAD Modls: lterations, Optimization & Updates 30 5/1/10 §/1/10 612/2010 80 60 33% 2,4,9,11
10 [Compiste Praliminary CAD Models 10| s 7/30/10 813/2010° ; 20 50% 2,4,9,11 -
1 Mockups: Real estale issues 66 5/1/10 81110 8112010 | 1
12 ME Analysis & CAD Model Iterations (Titus) 3
13 Stress, EM, Thermal Titus 32 5/1/10 6/1/10 &l14/2010 -
14 (Analysis of Preliminary Design Approved Titus - 13 7130110 TIROR2010 - A oe%
15 q : . i
18 POR - 6/23/10 ", B/2340 62312010 . g 20%
17 . 1
18 Design Eng & CAD Models: iterations, Optimization & Updates 38| 16 : 7/30/10 9/21/2010 24 12 1 37% 2,4,9,11
19
20 | ;
21 D man) Revie - 8/11/10 8/1110:8/11/2010 g 0%
23 |Preiiminary Design CAD Model Completed - 18 9/21110 ¥/21/2010 ! 10%:
24 | |
25 | s ]
2 Einal Design Activities ] } L A
27 ; |
28 Detailed Design Eng, CAD & Analysis lterations ( 19 modals, 8 dwg) 64 8/17/10 8/17/10 11/14/2010 57 23 30% 2,4,9, 11
29 Update Design Drawings 64 8/17/10 8/17110 11/14/2010 64 6 47% 2,4,9, 11
30 ]Dnlm Drawings Ready for Checking & Validation - 11/16/10 11/1510 11/15/2010
31 Validate Analysis: Stress, EM, Themal Titus 120 1/0/00 1/0/00 6/16/1800 4| 4 i 20% 2,4,9,10
32 [Validation of Design Complete Tius - 31 7/30/10 7/30/2010 | 26%
33 Update CAD Models per Validation 0] az 7/30/10 8/13/2010 19 i 50% 2,4,9, 11
34 Revise Fabrication & Assembly Drawings per Validation 10| a3 8/13/10 8/27/2010 : 32 4 . 850% 2,4,9,11
35 Reviow, Chck Drawings 5| a4 1T 8/2710 91312010 : ] 16 ] & [ 2% 2,4,9, 11
3 Drawings Ready for FDR - 35 9/3110 i z i 10%
a7 ;
38 FOR - 311 3131111 3812011, i 12%
30 5 !
40 Procui ication i
] |
42 Prap Req & Procurement Package 10 SMM1 . " 811111 6182011 2 | i 20% 2,4,9
43 Submit Req to Procurement - 42 5/16/11 6/15/2011 10%
44 [Procurement Processing Procurement 22| 43 5/16/11 6M4/2011 10%
45 [Submit for Vendor Quotes - 44 6/14/11 6/14/2011- ] 10%
46 Eval Quotes Procurement 43| 45 6/14/11 8/14/2011 8 | 10% 2,4,9
47 Toch Eval of Vendors 43 45 6/14/11 8/14/2011 8 1 10% 2,4,9
[0 |Award / Order Approved - 46| 47 8/1411.814R2011, . 1 10%
a9 Vendor Oversight 102 | 48 | 81411 11812012 8 | 10% 2,49
50 Recelpt of Hardware 5] 49 /342 110/2012 L ] 10%
51 QA Inspection 10| s0 1/1012 1/24/2012! | 4] e | 42% '2,4,9
52 [Resolve Procurement Issues 5| s1 1/24/12 1/31/2012 i 2 d 10% 2,4,9
53 0« lion: Assembly Procsdures 15| s2 1131112 2/21/2012 = - 4 32 5 14% 2,4,9
54 Assambly of Components 20| s3 2121112 32012012 4 w0 ] 3 2,49
55 —[Parts ready for installation - 54 3R0/12 3/20/2012 . 28%
56 Handing / Warshouse / Storage 5] s 32012 3/27/2012 12 ] 60% 2,4,9
Installation of the clamps requires drilling holes for anchors which
| ToTALS| is fleld work for Mike Viola. This will also require alignment, $0. 40 0 %0 g0 4 20 - - = = 200 108 - - SRV
possibly using an alignment fixture, | | | | | | | | | | ‘ | | | | |
: S0 S0 S0 S0 S0 S| $38 SO SO S0 $0 $33 $10 $ $0  $0 0§ $0
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Cost Center: 19417 | T T 7 ; o
Job Number: - 1200 | | 1 I ) 3 I
Job Title: |Vacuum Vessel & Support Structure id
i Job Manager: ! [M. Smith T |
? S i : & {Tii! T INpU -
SCHEDULE Y10$K HOURS .
ER INPUT TASKS AND DESCRIPTION. USER INPUT Calculated
5
2 =
= & 2§
g [ £
DURATION i 8 s & g ‘§ ] ;3; 3 e
in = o
ORK | Lovical Pre-requisits (one User Input < 3 & el g 8| g g g
WORK. | ™05 mimbersincach | StartDate | -START é el 5 ®l 8| & i e e
lask TASK DESCRIPTION Responsible DAYS column ,any order) (optional) DATE - | FINISH DATE Bl g 3| & b I
P3 cross rel
humb  (optional) ‘ ‘
1 | | I I |
|2 o Vessel Leg's support consisits of 4 S.S. clamps and 16-0.5inchepoxy | |
3 bonded anchor bolts. - N ) I
a
5 1207 Vessel Leg Support Structure - 5
6 Prelimir i ivitie r
1 -
8
° -
10 _ o ]
" B N
12 IME Analysis & CAD Mode! terations (Tilus) -
13 Stress, EM, Thermal Titus 32 81/10 5/1/10 8/14/2010 20 1 20% 2,4,9,10
14 Analysis of Preliminary Design Approved Thus - 12 o 7/30/10 7130/2010 | 25%
15 B . i ,
16 PDR = 6/23/10 6/23/10 6/23/2010 K 20%
17
18 i
1% 1 - -
20 | 1 B
21 \DOE CD-2 (Lehman) Review s 8/11/10 8711110 &/11/2010 0%
2 : :
23 - e
2
25 .
26 Einal Desian Activities
27 I :
28 Detalled Design Eng, CAD ( 3 cad, 2 dwg) 64 | 8/17/10 8/17/10 111472010 9 5 § 7% 2.4,9.11
29 Update Design Drawings i | 64 | 8/17/10 B8/17/10 111472010 R 16 2 47% 24,8, 11
30 [Design Drawings Ready for Checking & Validaton i - 11/15/10 - 11810 11162010
31 Validale Analysis: Striess, EM, Thermal | Tius 130 1/0/00 1/0/00 8/30/1800 O 80 4 g 20% 89
32 |Validation of Design Complete Titus - 31 7/30/10 773072010 k] :
I Update CAD Models per Validation 10] s 7/30/10 81372010 3 A sow 2.4,0,11
34 Revisa Fabrication & Assembly Validation 10| = — _ 8/13110.8/27/2010 8 ; 50% 24,8, 11
3 Review, Check Diawings i 5| 8127/10 91312010 o a 6f 26% 2.4,9. 11
36 Drawings Ready for FOR - 35 9/3/10 9/3/2010 5%
37
E3) FOR - _ 3mBint 31111 812011 2%
3 _
40 Procure;
41 §
a2 Prep Req & Procurement Package 3 s1/11 5/1/11 6/5/2011 8 10% 2,48
43 Submit Req ¥ Procurement i - a2 S/E/11 /62011 N | T
4“4 {Procurement Processing 22| 43 S/E/11 8/8/2011 L 10%
a5 |Submit for Vendor Quolss - “ 6/5/11 /2011 ; _To% S
46 |Eval Quoles 43| 45 &5/11 82011 1 0% o) 2409
o =
a8 - Award / Order Approved a - %% L B/4/11 842011 i -
48 i 10% 2,4.9
50 Receipt of Hardware 60| 48 8/4711 1027011 i 8%
51 QA Inspection 10| 50 10/27/11 111022011 IR i 1 2 ) q % 2,48
52 [Resolve Procurement Issues 5| 51 o 111011 114222011 1
53
54 i ®
55 1 Parls ready for instaiiation 1 ) - &2 _ 11747/11 11172011 i I ) X %
56 Handling / Wasehouse / Slorage i 1] s 11447/11 111822011 1 5% 2,49
57 I ; -
) x
5 — Installation of the clamps requires drilling holes for the hilti
| 60 anchors which is field work for Mike Viola. This will also require e}
61 . i possibly using an alignment fixture.
62
%% % % W0 M - - - - W3 .- -
NS NS N S N T U NS T NS N S HONS Y U NN N o AN
S0 s s S 0 f5 $5 S0 S $ S0 $3 s S0 s S0 S S0 80
= = Ty | : | | i | voor
A N N S S N N AN N N SN N S S AN A B
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Cost Center: 9417 [ |
Job Number: 1200 | |
Job Title: Vacuum Vessel & Support Structure
ob Manager: M. Smith |
SCHEDULE FY108K HOURS
USER INPUT TASKS AND DESCRIPTIONS USER INPUT Calculated
5 2| B o
. IR I I I
g s E| 5| 5| 2 & %l 5| 5| g @
DURATION in : 2 HE R § sl 5| 3| 3| g | ¢ o
WORK | Lorical Pre-rquisies one User Input |, - e < 3 s 8 \28» el gf w & gl & g & P
. WVORK | fask numbers ineach | Start Date | START | ¥iNISH A 5 a8 3 8| 3 ef 3 el 2| el Z| J J Sa
ask TASK DESCRIPTION Responsible DAYS column .any order) (optional) | DATE DATE & ol B bl Wl W] 5| S| 5] &) | ] B| 2 8 a
T3 cross ref T, )
numb  (optional) ; ;
1 | SN [ (S | |
2 PF4-PF5 Verticle Support consists of: columns, column clamps, visco-elastic
3 | material shims, and shims at existing support plates.
4
5 1208 PF4 PFS5 Verticle Support
L] Preliminary Design Activities
7
8 i
9 Design Eng & CAD Models: lterations, Optimization & Updates 20 5/1110 /1110 5/28/2010 40 24 38% 4 2,4,9, 11
10 |Canp!m Preliminary CAD Modsls 5 9 o 763010 20 8 | 30% | 24,9 11
11 [Mockups: Real estats issues & sizing 66 5/1/10 &/1110 &/1/2010 $10 4 2| 32 48% 2,4,9, 11
12 ME Analysis & CAD Modef Hterations (Titus) 3
13 Stress, EM, Thermal Titus 32 5/1/10 81110 61472010 49 20% 2,4,9,10
14 |Analysis of Preliminary Design Approved Titus - 10 13 8/6/10 8/8/2010 26%
15 d
16 POR - 6/23/10 6/23/10 6/23/2010 20%
17
18 [Design Eng & CAD Modes: lterations, Optimization & Updates 38| 16 o 7/30/10 9/21/2010 24 4 44% 124,911
19 | ]
20 | ]
21 IDOE CD-2 (Lehman) Review - 8/11/10 8/11/10 &/11/2010 1 o%
2 ‘——'— ]
23 Preliminary Design CAD model Completed - 18 9/2110 9/21/2010 10%
24 |
256 |
28 Einal Design Activities
27 :
28 Detailed Design Eng, CAD & Analysis Hterations( 42 cad, 23 dwg) 64 817110 8/17/10 11/14/2010 126 £ 41% | 2,49, 11
20 Update Design Dravings 64 817710 81710 11/14/2010 184 17 A% [ 24,911
30 [Design Drawings Ready for Checking & Validation - 11415/10  11/15/10 11/16/2010. ]
31 Validate Analysis: Stress, EM, Thermal Titus 130 1/0/00 1/0/00 6/30/1900 200| 34 4 20% 2,4,9,10
32 [Validation of Design Complete Thus - 31 7130110 1 26%
33 Update CAD Maodels per Validation 10| 3z . 7130110 8/13/2010 42 | 80% | 24,0911
34 Revise Fabrication & Assembly Drawings per Validation 10| 33 8/13/10 8/27/2010 92 L e 1 80% 2,4,9, 11
35 Roview, Check Drawings 5| 3 8127110 46 46 30% | 2.4,9, 11
36 Drawings Ready for FDR - 35 93710 Y2010 1 _10%
a7
38 FOR - 33111 33111 373122011 »12%
39
40 Procurement & Fabrication
41 : i I
42 Prep Req & Procurement Package 10 S51/11 &/1/11 5/15/2011 32 | . s0% 2,4,9
43 Submit Req to - 42 . BI16/11 §/16/2011 1 10%
44 Procurement Processing Procurement 22| 43 816/11 sh1a2011 10%
45 Submit for Vendor Quotes - 44 6/14/11 61412011 10%
46 Eval Quotes Procurement 43| 45 6/14/11 8h4r2011 265% 2,4,10
47 Tech Eval of Vendors 43| 45 6/14/11 81472011 16 26% 12,410
48 |Award / Order Approved = 46| 47 8/14/11 a/14f2011 1 10%
a9 [Vendor Oversight 101 | 48 8/14/11 1722012 40 28% 2,4,10
50 Receipt of Hardware 1| 49 1212 1/3/2012 U 1 10%
51 QA Inspection 10| s0 B2 117012 4f 12 ] s0% 2,4,10
52 [Resalve Procurement issues 5| st 114712 112472012 2 |20% §.2410
53 jon: Assembly Procadures 10| s2 1/24/12 21112012 24 3% 2,4,10
64 |Assembly of Components 15| 53 2/TH2 2/28/2012 4| 80 48% 2,4,10
55 [Parts ready for - 54 2/28/12 ] _28%
56 [Handiing / Warshouse / Storage 5| 55 2/28/12 3552012 24 o 60% 2,4,10
nol S0 $0  s0  $O 249 812‘- ] | | unlml- | - | | |
$12 SO S0 $0 SO $44 $73 S0 SO S0 SO $4l $13 S0 $O SO 0 $0_ S0
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JOB NO 1200 CD2 RO.xls

PR ~ 0.
Cost Center: 9417
Job Number: 1200
Job Title: Vacuum Vessel & Support Structure
Job Manager: M. Smith L T 1T 1
[ | L
SCHEDULE EY108K HOURS
USER INPUT TASKS AND DESCRIPTIONS ‘USER INPUT Calculated
- gl 3§
o g’ A %8l Bl g = B = i
: S8 B g3 B Eslsl gl e .
E-ﬁé%ggsﬁ*égs:
Logical Pre-requisites User Input < | 38 8 & ¥ g g ¢ 8| © é S| g oz o
(one task numbers in each. | Start Date | START FINISH 4 Bl g g E g 8 3| 3| 3 [ .E g H §“
task TASK DESCRIPTION Responsible column ,any order) (optional) | DATE DATE £ gl E| 2| 5| 5| x| b| bl B u 3| 3| b é 3
P73 cross rel.
numb (optional)
1 |
2 220 Misc 3 i
3 Preliminary Design Activities 5/1/10 5/1710:8/16/2010 |
4
5 Revise FMEA 5/24/10 5/24/10 5/31/2010 | 8 1 26% 2,4
6 Revise SRD 5 7/30/10 8/6/2010 24 1 83% 2,4
7 Project Oversight 5/1/10 5/1/10 8/16/2010 231 26% 2,4,9
8 Update Cost & Schedule 6/14/10 6/14/10-6/16/2010 24 ] B% 2,4
9 Prepfor PDR | 6/1/10 6/1/10'6/8/2010 40 20% 2,4
10 PDR H - 6/23/10 6/23/10 6/23/2010 20%
11 Disposition of PDR CHITS 10 713010 9/10/2010 ) 50% 2,4
12 DOE CD-2 (Lehman) Review :
13 ~|Prep for Review 8/4/10 8/4/10 811/2010 40 20% 2.4
14 [Review 13 -8/11/10 8/11/2010 0%
15 Final Design Activities 8/17/10 8/17/10-3/31/2011
16 Project Oversight 8/17/10 8/17/10 3/3172011 324 60% 2,4.9
17 Design Accepted: Design Frozen 8/31/10  8/31/10 8/31/2010° 10%
18 Update Cost & Schedule 3/22/11 3/22/11 3r24/2011 24 33% 2,4
19 Prep for FDR 18 324111 3/81/2011 40 20% 2,4
20 FOR 19 331111 331/2011 12%.
21 3
22 Laboratory Misc / Admin: meetings, training, safety, etc. 6/1/10 6/1/10 3/31/2011 129 10% 2,4,9
:: 1Item 22: Non project related activity, but personnel not available for project effort, for example:
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
4
42
43
44
45
46
47
so‘ $0 so‘ sol sol | 024
$0 30 S0 S0 S0 80 S0 $139 |
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Cost Center:

9417

Job Number:

1200]

Job Title:

Vacuum Vessel & Support Structure

Job Manager:

M. Smith

FY 108K HOURS
USER INPUT TASKS AND DESCRIPTIONS
s 2
= 2 2 § o, - ~
E) & £ N g = = -
. | I N | | - N B iy 3
< = { 3 & 3 = o 8
: S H o8 B o4 o8 f @ I
< = 3 g g g s < g g g g £ g g é
-é = s & @ £ & 3 Z a & 3 z a g o o o
task TASK DESCRIPTION 3 2 g ‘ﬁ g & H i i & % < 2 2 2
P3 cross ref i -
numb (optional)
1 1200 V.V & SS
2
3
4
5
6 | 1201 TF Quter $151,824) $0 50 $5 $0 481 550 281 304
| 15 1202 PF2 Support $13,505 $0 $0 0 $0) 100 84 32 3 -
16 1203 PF3 Support $5,280) $0| $0 $0 50| 100 38 2 5 i
17 1204 PF4 PF5 Leads & Radial Support $0 $0 $0 50 50| 50 110 42 -
18 1205 Umbrella $196,170 $0 $0| $0 $0) 452 612 493 176
19 1206 Pedestal $27,450) $0 $0| $0) $0) 4 320 220 108
20 | 1207 Vos Legs $3,860 $0 $0 50 $0) 100 44 23 3
21 1208 PF4 PF5 Verticle Support $86,440 $0 $0 $5 50| 249 612 269 148
22 1209 xxx $0 $0) $0 $0) 0| - - - -
| 23 1220 Misc $0 $0 $0 $0 30 22 %24 . "
24 ] ] —
25
26
27
28
29
30
31 ] ]
TOTALS $484,520 s0 $0 $10 0 1,536 2302 2312 747 [
ks i $567 $0 $0 $11 . $0 $272 $284 $0 30 30 $0 $349 $67 $0 $0 30 30 $0 $0

JOBNO 1206 .  40.xls

|
i

page . _.t4
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Cost Center: 9417
Job Number: 1200
Job Title: Vacuum Vessel & Support Structure
Job Manager: M. Smith NOTES:
Basis for metal which are fabricated (cuttting, hining, welding etc)
is as follows:
Materials and Subcontracts (M&S) C Weight x ( ) = $Cost
1 Unh, 5\, or Eroup Unit Gost Tol Of
§
]
3
WAF # [Description: quantity units $ _per unit Units /Sets | Total Cost Basis COmm'enu &
1201 T -$0
Support ring / Link 125 Ibf-each 25 Ibf-each 4 $75,000 Fs‘[gh( per fabncallon cost 2,9, 11
(‘la_mgs 25 Ibf-each 25 Ibf-each 4 $15,000 w%_ht per cost 2,9, 11
.S. Hardware boft 5 bolt 600 3
10 insulation each 7 each 2 3
.S. Rod Ends each 6 each 30 3
Spring Link / Clevis Reinforcement each 800 each 50 s
[Total M&S $ $143,824 |
1202 PF2 Support Existing Clamp 85 Ibf-each 25 Ibf-each 5 $10,625 Fwﬂ ht per fabrication cost 2,9, 11
718 Inconel Bolts 6 each 40 each 12 $2,880 M. S. Aerospace Inc. 2,6
[Total M&S $ $13,505 $0
1203 PF3 Support _ $0
718 Inconel Bolts 6 each 40 each 22 $5,280 M. S. Aerospace Inc. 2,6
Total M&S $ $5,280] $0
1204 PF4/S Leads & Radial Support %0
2,9 11
2,9, 11
JTotaiM&s $ $0}
1205 Umbrella _|
I718 Inconel Bolls 14 each 40 each 20 2,6
[S.S. Bolts, washers E] each 15 each 178 2,6
$0 2.6
S.S. Gusset 7 Ibf-each 25 Ibf-each 44 $7,700 weight per fabrication cost Inconel Feet: Account for increased materlal costs of Inconel|
50 parts: from Mcmaster Carr = $55/Ibf of Inconel 625.
Stiffener Ring (Upper) 240 Tof-each 25 Tof-each 4 $24,000 Iwgg' ht per fabrication cost So, fabrication cost @ $80/lbf-each
Sltﬂ‘ener Ring (Lower) 240 Ibf-each 25 Ibf-each 4 $24,00¢ weight per fabrication cost , 9,
30 Ibf-each 25 Ibf-each 24 ight icati , 9,
() Ibf-each 80 Ibf-each 20 , S,
2,49, 11
2,4,9,11
2,
1 bolt-insert 15 boit-insert 18 $270 Unisorb 2,6
1 bolt 15 bolt 72 $1,080 McMaster Carr 2,6
$500 I
Pedestal sub-assembly $20,000 Pedestal sub-assembly basis: use previous pedestal: $old x 1.3 = $20k 2,4,9, 11
Grout Plate $5,600 Grout plate basis: scaled from umbrella lid. 2,4,9,11
[Total M&S $ $27,450] $0
1207 Vessel Legs
Foot reinforcements. 35 Ibf-each 25 Ibf-each 4 s |wgght per fabrication cost 2,911
E| Bonded Bolts & Inserts 1 bolt-insert 15 bolt-insert 24 Unisorb 2,6
90
| $0
$0
[Total M&S $ $3,860] $0
1208 PF4/5 $0
S. Bolts, washers 1 bolt 15 bolt 240 $3,600 McMaster Carr , 6
inconel Bolts i bolt 40 bolt 96 $3,840 M. S. Aerospace Inc. , 6
Shim Existing Clamp (replacements) $1,200 |SS shim, McMaster Carr , 6
[Shim (new) 1 each 100 each 48 $4,800 Viscoelastic, 3M , 6
Clam) 150 Ibf-each 25 Ibf-each 12 $45,000 weight per fabrication cost 2,9, 11
Total M&S $ $76,440] Verticle Columns 120 Ibf-each 25 Ibf-each 6 $18,000 weight per fabrication cost 2,9, 11
30
30
30
$0
$0
$0
$0
$0
$0
$0
JOB 7 1 ol W z




ost Center: 9417
Job Number: 1200
Job Title: Vacuum Vessel & Support Structure
Job Manager: M. Smith
Uncertainty of the Estimate l l
Uncertainty
High Medium | Low Range (%) Comments/Other Considerations
Design Maturity - X Design activities for all sub job #'s: 1201-1220 approximately at 80% PDR level.
| ‘ | ] | | [ 1
Design Complexity X Job is well understood, since at 80% PDR level.
Residual Impacts | | | ] ] | ] / | ] |
| | : [ | ] | J Cost Impact Schedule Impact
Likelihood of Low High
Job Risk Description Occurring Mitigation Plan Basis of esti Low ($K) | High ($K)| (weeks) | (Weeks)
| 1200|Design / Cog Eng total man-hours > 1 eng VL requested resources 2,4,9,10
1200|Schedule is fronted loaded for designer, analyst and eng man power resources. VL requested resources 2,4,9,10
[ I D N I | 1 - — - I ]
| 1 I _ - |
- “ —_—
——
N
JOB NO 120N D2 RO.xls Risk and uncert~inty. 12 of 14
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description atents DWG dwg
BRI oo A e SR AT Rz AL PSR IR S B A_t,}_'»} CARTRIIEEA . SRR iR
t TF colls/clamps/links 1
spring bl Spring 3 2
clamp around TF 2 2
link weldment links 6 3
rods end 1
bolts 7
sp washer 1
tf rings insulators 3 3
links plates 1 1
main
bumper 1 1
total 25 13 34 13
1202
PF2 _pf2 mod 1 1
total 1 1 3 1
1203
total 1 2 2 2
1204
PF4/5 leads
radial support radial clamp 5 3
total 5 3 6 3
1205
Umbrella(U & L) ring/gusset weld 4 3
lids isting sliding 3 3
foot umbrella assy 2
rings upper lids 2 2
interface 2 2
lower spokes 2 2
umbrella to vessel
total 13 14 18 14
1206
Pedestal upper pestal weld 4 1
lower pedetal 5 1
plate 1 1
shims
ped | assy 1
interface 3 3
plate/grout 2 1
total 15 8 19 8
- 1207
Leg clamp assy
clamps 1 1
drill anchor holes 1 1
total 2 2 3 2
1208
pta/5 pf4/5 to vessel 1
clamp support lamp 8 3
shims to old suport shims 4 2
shim assy 6 8
lamp Idment 6 2
I Idment 3 1
clamp plate 1 1
radial cl 3 4
pf4/5 assy 1
total 31 23 42 23




Basis Notes for Contingency

INOTE: Main milestones (i.e. PDR) "schedule® contingency accounts for
ive) all i ut N

Koy

Proliminary Design = PD, Final Design = FD, Final Design Review = FOR,
[Computer Aided Deslgn =CAD, Englneer = Eng,

man-hours = h man-day = md =8 mh, Pro]ectDsy:pd:i md
Project Week 5pd, man-month =

man-year = my = 1776 mh {includes vac, sk:k. etc)

[Baslo Notes for Eetimates: CAD Modelo & Drawings

Update FD drawings: Designer @ 8 mivdrawing, Eng @ (0.75mh)/drawing

Detall CAD Designer mh @ 3mhvFD model, Eng @ {0.3 to 0.5]*(total Designer mh)

Basis Notes for tab 1201

[QA: approx 24 sets of assembled outer links (heavy parts)

(Ched from Recelpt of parts to paits ready approx 16 weeks.

Ched Tech: estimate 2 mh per part.

[Eng: 2 mh for discussion prior, .25 mh per part, 1 mn admin

Handling & Storage: 24 sets of assembled outer links (heavy parts)
estimate 2 men, 2mhVimw for each part occuring over approx 17 weeks.
[Basle Notes for Estimatee: tab 1204

Slnce deslgn is pending analysis, actual design and componants is not
Esnm:e for assembly { Task 54 ) based on 2 men for 2 weeks.

Basle Notes for Estimates: tab 1206

Basls Notes tor Estimates: tab 1220
For PD efforts:
Eng project management @ 3 mivpd for various activities.

For FD efforts:

Basia Notes for Estlmates: tab 1206

QA: Pedestal components, approx 3 main heavy parts.
Tech: estimate 2 mh per pait, but min 8 hr.

Eng: 2 mh for discussion prior, .25 mh per part, 1 mn admin

Handiing & Storage: Paedestal components, approx 3 main heavy parts.
estimate 2 men, 2mivavery mave each part.

Estimate 3 maves.

Basle Notes for Estimates; tab 1208

QA: approx 6 sets of assembled parts.

trom Receipt of parts to pans ready approx 16 weeks.
Tech: estimate 2 mh

Eng: 2 mh for discussion pnur .25 mh per part, 1 mn admin

Handling & Storage: approx 6 sels of assembiled parts (heavy parts).
lestimate 2 men, 2 mh/mw for each part occuring over approx 17 weeks.

[power is mcluded in a task, % reflects man powser concems.

[Milestone Durations

PO Duration §1/10 to #16/10 77 md
5/1/10 to &/23 39 md
PDR 6/23/10 to 81510 38 md
FD Duration 8/17/10 to ¥31/11 162 md

Drawings tor Validation 817 to 11/16 64 md
11/16/10 to 2/15/11 65 md
Received Materials/Parts 4/27/11 - 11112 178 md
Received to Ready Install 1/1/12 - 112 approx 4 mm
Parts Ready Install 4/27/11 to &1/12 263 md

[From start of QA effort to parts ready for installation approx 16 weeks total.

PDR: 3w
FDR 4mw
Parts Fieady install 4w

Designer Models @ 50%
Designer Drawings @ 50%
[Analyst: 8 hrs per week =20%
Engineer 4 hrs per week = 10%
Tech @ 50%

[Normalized when efforts are combined.

Activities

Eng @ 10-50% task dapendent.

Also, contingency % for milestones reflects schedule concerns, when man-

[Basie Notee for Estimates: Procurgment Activities

Eval quates: 1d/quate
Tech Eval: 1 day/ vendor

[Vendor oversight -
TF 1 week
PF4/5 1 week
Umbr U/L 0.5 wk,
remaining ltems 1 wk
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