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Cost Center: 97
Job Number: 1300
Job Title: Title: Centerstack Design Support
Job Manager: Job Manager: James H. Chrzanowski
i ; B Estimate {user input,
SCHEDULE FY103K HOURS (priced at FY10 rates)
USER INPUT TASKS AND DESCRIPTIONS USER INPUT ‘ :
o &
= Py = >
. | 3 $ o8¢l 3 g
g BEAREIIIEIEE R
k =l 8 gl ;
DURATION in Lagicul Prowraquisites (une | U8ET Input «< - g gl & uw g 2 3; g g‘ 54 g ‘E ) é, ) §
XVQ_BL sask numbers in each Start Date 4 A 5 g g E b gl 3 & S|& . 3 B &1 F | B8 a
sk TASK DESCRIPTION Responsible | DAYS colunn any urder) {optional) g 2| E| E| & I g LIhBlb B gl Wl L Bl g
oy - - m— - —_— - - - - -
ref
numb {optinal)
1
2
3
4 Preliminary Design Review 1
5 Fiscal year 2010- Design support Chrzanowski 70 504 10%
6 Fiscal year 2011- Design support- Phase | Chrzanowski 125 780 10%!
7 Fiscal year 2011- Engr Support- Phase Il Chrzanowski 135 780 10%.
8 Fiscal year 2012- Engr Support Chrzanowski 261 1,550 10%
| Fabricate TF/OH Bundle
9 Fiscal year 2013- Engr Support Chrzanowski 260 1,200 10%
Complete TF/OH bundie/|
A ble center stack
10 .
11 Cad design support- Overail machine assy Chrzanowski 210 300 26%
12 rawi "
13
54 OTHER TASKS
Ovarsite- C8 Casing contract and OTF coil Zatz
pport fabrication ot C kAssy  Raftopoulos 1182
pp of C k Assy Mardenfeld

FOB-ROT0O-COITme 202 R TaE





Job Number: 1300] 1T T 1
Job Title: Title: Centerstack Design Support
Job Manager: Job Manager: James H. Chrzanowski
s A ; L i g g stimate (user input
SCHEDULE FY103K HOURS (priced at FY18 rates)
USER INPUT TASKS AND DESCRIPTIONS USER INPUT e
: ®
3 v 5 7 = B
£l i 3 H glegle| s
z gégaég‘éi‘%igg %
PURATION in Logical Pre-requisites (vne User Input < = % g g g §’ = s ?‘1 ;T g 5’ Lo gle E%’ 3
.W_O_RJ_(_ task pumbers i euch Start Date —'é 1 L—Q- & \E E z g 3 g a2 _E = 3 . EE — & % _ ] Q
hask TASK DESCRIPTION Responsible DiYS columu any order) {optionah) gl 2| | E| & E| x| & & Pl EbEbERE] & judg & %
-
|
|
I
I | i
L
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Job Number: 1300]
Job Title: Title: Centerstack Design Support
Job Manager Job Manager: James H. Chrzanowski
B 1 LT L e e S stimate (user inpat
HOURS (priced at FY10 rates)
USER INPUT TASKS AND DESCRIPTIONS S 21 o
| =«
) w 5 it = 5
- ¢ = & 2 :
g _ i S OEEE| BB E g
i ¢ g = & g E 3 g =zl 2 8l E
DURATION in Lagical Pr sisites { User Input i g g 8 5 §, E ) = %g ‘E I @, @. & : 8
g e-requisites (ane ! = ~= = = =
task nmrs Start Date | Sosl gl g B B Bl&@| & cE_p.E. 33 8 4
TASK DESCRIPTION Responsible S (aptional) i £ g g g & S ‘E & gg B‘g og EI.H Eg f‘ﬁ ‘ g
65 '
4814 | - | . | - |
3853 $0 50 .80
CATEGORIZAT
(1) _Procurement lead time; 1 - Nationat Standards
Purchase orders-Commercial, off-the-shelf tems I2 - Engineering Judgement
Purch orders-N ial items 3 - Esti /Data from Ex|
Sub (non ion) |4 - Previous PPPL/IORNL E]
C i b 1 15 - Prototype Data/Test Re;
|s - Catelogue Price/Vendo]
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Job Number:

1300} L 11 1

Job Title:

Title: Centerstack Design Support

Job Maqager'

Job Manager: James H. Chrzanowski

HOURS (priced at FY10 rates)

SCHEDULE
USER INPUT TASKS AND DESCRIPTIONS USER INPUT
DURATION in
N s User Input |-
L d Pre.requisiies o
-—-—-—WORK ",Sﬂ':: numb:rqs"in'aach " Start Date
TASK DESCRIPTION Responsible DAYS colugnn any order)

*

z T P — »

= [ g 3 5 3

g L L ket ag e

2 & gl § g FE g B z|E § E

AL E el el gl oo §E & sEigk|dal g g o3

HER IR R R YRR
7 - Placed Contracts

8 - Actual experience for N

S - Other

JOB NO 1300 CD3 June 2012 R1.xis

6/29/2012 1:.09 PM





J.H. Chrzanowski

NSTX CENTERSTACK- UPGRADE 6/29/2012
: Responalﬁle Basis of [
Cost Work Activity Name Cog Engr Ouration EAEM1 EASB7 EMSM1 EMTB1 EMTRH3 EMTB4 M&S 0s Stkrm. | Subtotal | £oyinate Category | Conti
Conter | Package § Job # Start mhra mhre mhrs mhrs mhes mhrs Mas %
(Weeks) Date (Chezan.) (Technician) | (Welder) | (elacirical)y | Ks K8 ks ks [ [
SRR (e See Job
RSl b Chrzanowski 1300
Cad support for selup of centerstack assembly area 5 20-Ju-12 200 4 20% KEEP P
Generate CS Assembly procedure 2 24-8ep-12 4 10% KEEP
Generats CS Installation procedure 2 4-Jan-13 4 10% KEEP
Buiid new 0S Assembly Fixture 4 20-Ju-12 160 244 $25.0 $1.0 | $26.0 2 25% MODIFY
Selup CS Assembly Area [ 1-Jut-13 360 200 $10.0 $20 ] $i20 4 25%
Hocelva OHITE Assert 1
Racelve Inhei PE coilg,_- 1

KEEP
Wrap OH hundle wnh Wicro-therm insuiation | -
- Install Lows( PFIA coll f0.C6 Casing| : : I RERTEND. H . ; = i : ]
ingtall CS. suegart sluoluré L ) S j B L . ! DELETE
Install CS Vacuum Casing}- =~ : : . - See table below
Install dpper PEIA coil & support]
Mount diagnostics & w:rlng on suttace of CS casing [Diag.cost & respons
Job 4100} ] . s SO . L 1
; Mount PEG thies o surtace of casingl. " - - . L I N : S A . |
In field tile modifications- Rssponalbllltz of PFC Job 1001 '

| Torminate organ pii foocthri'a [Diagnastic cost & respons dob avoef} - L. W | - : 1 S PO
Deliver CS assembly 10 the NSTX Test Coll : . 1 :

Tear down bly area 4 24 360 80 8 15% KEEP ]

200 48 944 628 280 $105.0 $13.5 | $1185
REVISED SCHEDULE o
&/28/2012
S R -

Parform acceplance electric and hydraulic tests on PF coils 4 2 8 64

nstall outer bands/flux foops on inner PF1A and PF1b coils 15 2 8.0 240

Position and weld upper PF1B coil to upper casing flange 5 2 8.0 80

Position and weld lower PF1B coil to lower casing flange 5 2 8.0 80

Mount CS casing support to lower PF1A 5 4 8.0 160

Install microtherm insulation around lower PF1A 5 2 8.0 80

Install microtherm insulation around upper PF1A 5 2 8.0 80

. q A

Posltlon OH/T F in vertical position 3 4 8.0

Join the Lower PF1A assembly with OH/TF Bundle 3 4 8.0

Apply ground plane to OH outer surtace 3 2 8.0
| Install the surface diagnostics onto OH surface 15 3 8.0 360

Instail Micro-therm insulation around the OH coil 7 4 8.0 224

Transport OH/TF coil & support structure the Hot Cell 1 5 8.0 40

Transport CS casing wtiles to Hot cell 1 4 8.0 32

Position the CS Casing assembly over the OH/TF coil 5 4 8.0 160

Ready for Delivery to Test Cell 5 4 8.0 160

JOB NO 1302 CD2 R2 June 2012.Xls Tab B Cost & Schedule Estimate Page 1 of 2 6/29/2012





J.H. Chrzanowski

NSTX CENTERSTACK- UPGRADE 6/28/2012
Cost Work Activity Name | Duration EAEMI | EASB? | EMSM1 EMTB1 | EMTBS | EMTB4 Mes os Subtotal E::,‘::: Catagory
Center | Package | Job # } Btart mhrs mhrs mhrs mhrs mhre mhes M&S
{Weaks) Date (Chezan) (Technician) | (Wekier) | (slectrical <] kS [
2k S
Install outer epoxy bands/TC on Inner PF1C coils 7 2 8 112
Wald outer wall of PF1C cases 5 2 8 80
Assemble ceramic break assemblies 5 2 8 80
‘Leak Test CB Assemblies 3 2 8 48
Deliver to NSTX TC 1 3 8 24
|
2904
CATEGORIZATION CODES:
1 - National Standards
2 - Engineering Judgement/Expetience
3 - {Data from External Sources (e.g., W7X, ATF, etc.)
4 - Previous PPPL/ORNL Experleince (e.g., TFTR, NSTX, PLT, etc.)
5 - Prototype Data/Test Resuits
6 - Catelogue Price/Vendor Quote
7 - Placed Contracts
. 8 - Actual experience for NCSX Work
9 - Other
JOB NO 1302 CD2 R2 June 2012.xs Tab 8 Cost & Schedule Estimate Page 2 of 2 6/29/2012






J.H. Chrzanowski

NSTX CENTERSTACK- UPGRADE 6/28/2012
- Responsible Basis of
Cost Aclivity Name Cag Engr Duration Start EAEM1 |EAEM2| EAEM3 | EMEM3| EMEMS |EASB1| EMSM EMTB Mas 0S8 ITravel| Stkrm. § Subtotal Category | Contingency
Date mhrs mhts | mhrs mhrs mhre mhrs mhrs mhre Mas Estimate %
(Wenke) (Chrzan.) | (Titus) | (Zhang) | (Willard) Al (Paul} | Melghan Ks kS k$ (33 157
Ses Job ]
St g Chrzanoweki 1300 .
R&D Aclivities g
|Porform addilional Friction Stir Weld Trials- Phase Il 15 22-Apr-10 $49.0 $49.0 7 10%
Fabricate Flax bus assy's for testing [2] 120 $5.0 $5.0 2 30%
w hsulalion primer tosts 16-Aug-10 $15.0 $15.0 4 3
Soe Jab §477-17-1303 for R&D Jobs and costs’
Final Design Activities DONE
Design-analyze tension strap 24-Jun-10 60 4 20% DONE
Analyze TF bus bar 24-Jun-10 100 4 20% DONE
Complete analysis of TF Flox bus 24~Jun-10 144 OONE
(Complete and check thermal siresses 24-Jun-10 60 4 20% DONE
Maintain input to Willard's Flex model- displacements Temper 24-Jun-10 40 4 20% DONE
Check Willard's calculations 24-Jun-10 60 4 20% DONE
Tooling/Fixturing calculations 24-Jun-10 60 4 20% DONE
Calculation/rite/check filos 24-Jun-10 60 4 20% DONE
Analyze double row of teeth 24~Jun-10 200 4 20% DONE
Padestail.ower skiry TF Teeth Analysis g 24~Jun-10 200 4 20% DONE
Finish torque for upper testh and covers post processing 24~Jun-10 40 4 20% DONE
%W S L DONE
omplale O8lall B0 8SS6MBIY Caa awings unale, Joint an
|components) 39 24-dun-10 560 2 25% DONE
Prepare for FDR 2 11-Mar-11 40 2 10% DONE
HOLD TF CONDUGTOR PEER REVEW o allow sacly prosuremenit) 1| 1saug10 DONE
Purchase & Fabrlcation : L
TF Conductor
Prap requisition/SOW & submit to p 1 20-Aug-10 4 10% DONE
Change qty Bid & Award conductor extrusion order [58 pos] [ 27-Aug-10 4 10% DONE
Change gty  {Manulacture Copper extrusions {561 18 1-Oct-10 $242.0 $2420 6 35% OONE
Receive TF oon s from i .27-May-11'
New Bid & Award TF-conductor aasembly 16-May-1] DONE
New loate TF cand! bl 28-duns11 $10.0 $650.0 DONE
New Daliver 1st quadrant of. conduators | 1-Feb-12 DONE
New Deliver 2nd quadrant of conductors 1-Apr-12
New Dellvar drd quadrant of conductots 1:May-12
Now Detiver dth-quadrant of coriductors 1-dun-12 -
Delivar final gonductors. . . 1-Juk12
[ 1 7-Jen-11 4 10%
Delete 4 14~Jan-11 4 10%
Delete i3 11-Feb-11 6 35%
Detete 8-Apr-11
Delete :13-Mays11.
Delete 20 | 17-Dec-10 2 25%
Delete 1 11-Mar-11 4 10%
Delete 4 18-Mer-11 4 10%
Delete 12 6 36%
Delote :
Delete ;8xult -
Detete 1 8-duk11 10%
Delete 4 15-Jul-i1 10%
Delete 8 10-Jun-11 2 35%
Delete 185-dul-11
Delete | 19-Aug-11
L Delete ] 1 §-Oct-12
change q 4 12:0ct-12 4 10%
Revise Fabricals Flox bus 12 9-Nov-12 $468.0 | $3.0 $471.0 2 35%
[Reaelve Flex:bus, 1:Feb:13
elete 12 20-Jui-12 24 6 %
combine mat'l & fabricationfProcure OTF lead extensions w material [OTF to flex] 16 12-Oct-12 $140.0 $140.0 2 3%
Prociir suppoits for OTF Jumpars 12| oNov1z $50.0 $50.0 2 30%
Procura_lower TF coll to bus jumpers & supports 8 12-Oct12 $24.0 $24.0 2 30%
i’il;n-lllnem parts
[Procurs super nuts (800} 20 14-Sap-12 18 $150.0 §130.0 2 26%
[Procurs joint hardwars [bellevilie & flat washers, bolts, nuts) 6 21-Deoc-12 8 $25.0 $28.0 ] 25%

JOB NO 1304 CD2 R3 June 2012.4s
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J.H. Chrzanowski NSTX CENTERSTACK- UPGRADE 6/26/2012

cost | Work Activity Neme san  } €AEMY |EnEM2) EaEMa |EMEMa] EmMEMs |EAsE1| EMsM EMTE } Ma8| OS5 |Travel] Stkem. | Subtotst 2;‘.‘:""; Category €
Canter | Package Job # Date mhre mhrs | mhrs | mhre mhes mhrs mhre mhrs M&s %
_ {Chrzan) | (Titus) | {Zhang) | (Wiltard) Al (Paul) | Melghan K$ [33 ks k§ ks
Procurs Copper lsad extansions for upper ITF [OFHC) 7-Dec-12 18 $25.0 $26.0 2 25%
YProcure uppesiowsr OH to TF support 15-Jul-11 $30.0 $30,0 2 30%
Procure cooling fittings 3~Jun-11 8 $5.0 $5.0 [ 15%
J : Jis , A 4 R B | DELETE
Procure Upper/Lower teeth inletface structires 12 15-Jul11 $70.0 %700 2 Yo MODIFY
T N s [ 240 | 120 | 24| 530 | 680 ] 72 [ 120 . | L — 518760
171421305
TR 2 CATEGORIZATION CODES:

1 - National Standards

2 - Engineering Judgement/Experience

3 - Estimates/Data from External Sources (8.9, W7X, ATF, elc.)

4 - Provious PPPL/ORNL Experleince (e.g., TFTR, NSTX, PLT, efc.)

S - Prototype Data/Test Results

6 - Catelogue Price/Vendor Quote

7 - Placed Contracts

8 - Actual experience for NCSX Work

9 - Other
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Tab E OHTF Coil Fabrication

TASK DESCRIPTION Total No. of Hours per Total
Shifts Tech Shift Manhrs Start
EM/TB Date

T5-Jur-11

~on uctor r Receipt and "Inspection oY sHIFTSE:  #Tech: . | TotaiHrs - | o
Recewe & mspect Quadrant #1 (Conductors 1 & 2) 1 2 16.0 Done
Receive & inspect Quadrant #1 (Conductors 3 & 4) 1 2 16.0 Done
Receive & inspect Quadrant #1 (Conductors 5-9) 1 2 16.0 Done
Receive & inspect Quadrant #2 conductors 1 2 16.0
Receive & inspect Quadrant #3 conductors 1 2 16.0
Receive & inspect Quadrant #4 conductors 1 2 16.0
Receive & inspect Quadrant #5 conductors 1 2 16.0
Transfer Quadrant #5 to warehouse 1 2 16.0
Receive & inspect Quadrant #6 conductors 1 2 16.0
Transfer Quadrant #6 to warehouse 1 2 16.0
Solder TF conductors- . ( ' SH",-? - #Tech | " Hushit. | Totaltrs | . StartDate. .
Solder cooling tubes Quadrant #1 (Conductors 1 & 2) 6 2 8.0 96.0 Done
Cleanup conductors- post solder 2 2 8.0 32.0 Done
Transfer to CS Coil Area 1 3 8.0 24.0 Done
Solder cooling tubes Quadrant #1 (Conductors 3 & 4) 4 2 8.0 64.0 Done
Cleanup conductors- post solder 2 2 8.0 320 Done
Transfer to CS Coil Area 1 3 8.0 24.0 Done
Solder cooling tubes Quadrant #1 (Conductors 5-9) 10 2 8.0 160.0 Done
Cleanup conductors- post solder 5 2 8.0 80.0 Done
Transfer to CS Coil Area 1 3 8.0 24.0 1-Jul-12
Solder cooling tubes Quadrant #2 18 2 8.0 288.0
Cleanup conductors- post solder 9 2 8.0 144.0
Transfer to CS Coil Area 1 3 8.0 24.0
Solder cooling tubes Quadrant #3 18 2 8.0 288.0
Cleanup conductors- post solder 9 2 8.0 144.0
Transfer to CS Coil Area 1 3 8.0 24.0
Solder cooling tubes Quadrant #4 18 2 8.0 288.0
Cleanup conductors- post solder 9 2 8.0 144.0
Transfer to CS Coil Area 1 3 8.0 24.0
Sandblast & prime . e sHIETS] - #Tech . | Hushit . | TotalHrs | - ‘StartDate..i:
Quadrant #1 only - Remove sharp edges 10 2 8.0 160.0 B
Bakeout conductors- post soldering 3 2 8.0 48.0
Sandblast Quadrant #1 conductors (clean & bag) 12 2 8.0 192.0
Apply primer & cure (2 separate batches) 6 2 8.0 96.0
Transfer to insulating station 1 3 8.0 24.0
Bakeout conductors- post soldering 3 2 8.0 48.0
Sandblast Quadrant #2 conductors (clean & bag) 10 2 8.0 160.0
Apply primer & cure (2 separate batches) 6 2 8.0 96.0
Transfer to insulating station 1 3 8.0 24.0
Bakeout conductors- post soldering 3 2 8.0 48.0
Sandblast Quadrant #3 conductors (clean & bag) 10 2 8.0 160.0
Apply primer & cure (2 separate batches) 6 2 8.0 96.0

JOB NO 1305 CD2 R3 June 2012.xis Page 1 of 10

DELETE
DELETE
DELETE
DELETE
DELETE
DELETE
DELETE

NEW
NEW
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Transfer to insulating station
Bakeout conductors- post soldering

Transier to insulating station

Sandblast Quadrant #4 conductors {clean & bag)
Apply primer & cure (2 separate batches)

Apply turn rnsulatlon Quadrant #1

Tab & OHTF Cail Fabrication

1
3
10

W NN N W

8.0
8.0
8.0
8.0
8.0

24.0
48.0
160.0
96.0
24.0

432.0

JOB NO 1305 CD2 R3 June 2012 .xls

Page 2 of 10

27 2 8.0
Assemble Quadrant #1 into mold 10 4 8.0 320.0
Prepare VPI operation 3 4 8.0 96.0
VPI- fill quadrant 2 5 8.0 80.0
Cure VPI'd coil 8 2 8.0 128.0
Remove Quadrant #1 from mold 3 4 8.0 96.0
Cleanup quadrant 2 2 8.0 32.0
Perform T/T electrical tests 1 2 8.0 16.0
Ouedran = “[SHIETS] #Tech | Huskit | Totaltrs | StartDate
Apply turn insulation Quadrant #2 I 20 2 8.0 320.0
Assemble Quadrant #2 into mold 6 5 8.0 240.0
Prepare VPI operation 3 4 8.0 96.0
VPI- fill quadrant 2 5 8.0 80.0
Cure VPI'd coil 9 2 8.0 144.0
Remove Quadrant #2 from mold 2 4 8.0 64.0
Cleanup quadrant 2 2 8.0 32.0
Perform T/T electrical tests 1 2 8.0 16.0
Ts] #Tech ] Hushitt | TotalHrs |- “StartDate
Apply turn insulation Quadrant #3 20 2 8.0 320.0
Assemble Quadrant #3 into mold 6 5 8.0 240.0
Prepare VP! operation 3 4 8.0 96.0
VPI- fill quadrant 2 5 8.0 80.0
Cure VPI'd coil 8 2 8.0 128.0
Remove Quadrant #3 from mold 2 4 8.0 64.0
Cleanup quadrant 2 2 8.0 32.0
Perform T/T electrical tests 1 2 8.0 16.0
e = SHFTS| #7een | teshn | Vowwre | Swnbas
Apply turn msulatron Quadrant #4 20 3 8.0 480.0
Assemble Quadrant #4 into mold 6 5 8.0 240.0
Prepare VPI operation 3 4 8.0 96.0
VPI- fill quadrant 2 5 8.0 80.0
Cure VPI'd coil 8 2 8.0 128.0
Remove Quadrant #4 from mold 2 2 8.0 32.0
Cleanup quadrant 2 2 8.0 32.0
Perform T/T electrical tests 1 2 8.0 16.0
Fullmold i o JSHIFTS]  #Tech |~ HoShift. | TotalHrs T Swrbae
Assemble quadrants together 5 4.0 8.0 160.0 3-Dec-12
Apply groundwrap insulation 2 40 8.0 64.0
Assemble mold around quadrants 3 40 8.0 96.0
Prepare VP! operation 4 40 8.0 128.0
VPI fill- full TF coil 3 5.0 8.0 120.0
Cure VPI'd coil 8 2.0 8.0 128.0
Remove full TF from mold and cleanup 3 4.0 8.0 96.0
Perform Final electrical tests 2 2.0 8.0 32.0

NEW
NEW
NEW
NEW
NEW

NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW

NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW

NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW

NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW

NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW
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Tab E OHTF Coil Fabrication

OH Coil winding operations -~~~ SHIFTS] #Tech | HuShitt ~ | TotalHrs . StariBate.
Reposition TF to vertical position 1 4 8.0 32.0 22 Jan 13
Instalt mold and pour Aquapour (8 sections) 10 3 8.0 240.0
Cure Aquapour 2 2 8.0 32.0
Remove mold,apply slip plane & inner grdwp insul. (8
Sections) 16 3 8.0 384.0
Transfer & mount TF coil to winding machine 1 4 8.0 32.0
Prepare TF for OH winding 4 4 8.0 128.0
Braze first lead and prepare for wmdmg 5 4 8.0 160.0
fwind st quarter of fayer #1.. : 5 4 8.0 160.0 15-Feb-13
Make [2] in-line brazes 5 2 8.0 80.0
Wind second quarter of layer #1 4 4 8.0 128.0
Make [2] in-line brazes 4 2 8.0 64.0
wind third quarter of layer #1 3 4 8.0 96.0
Make [2] in-line brazes 3 2 8.0 48.0
wind forth quarter of layer #1 3 4 8.0 96.0
Perform prelim electrical tests 1 2 8.0 16.0
Braze Iayer to Iayer Jomt 3 3 8.0 72.0
Nind:1st _ 4 4 8.0 128.0
Make [2] in-line brazes 3 4 8.0 96.0
Wind second quarter of layer #2 3 4 8.0 96.0
Make [2] in-line brazes 3 2 8.0 48.0
Wind third quarter of layer #2 3 4 8.0 96.0
Make [2] in-line brazes 3 2 8.0 48.0
Wind forth quarter of layer #2 3 4 8.0 96.0
Perform prelim electrical tests 1 2 8.0 16.0
Braze layer to layer joint 2 3 8.0 48.0
' 4 4 8.0 128.0
3 4 8.0 96.0
Wind second quarter of layer #3 3 4 8.0 96.0
Make [2] in-line brazes 3 2 8.0 48.0
Wind third quarter of layer #3 3 4 8.0 96.0
Make [2] in-line brazes 3 2 8.0 48.0
Wind forth quarter of layer #3 3 4 8.0 96.0
Perform prelim electrical tests 1 2 8.0 16.0
Braze layer to layer joint 2 3 8.0 48.0
t 4 4 8.0 128.0
[Make 2] in-line brazes 3 4 8.0 96.0
Wind second quarter of layer #4 3 4 8.0 96.0
Make [2] in-line brazes . 3 2 8.0 48.0
Wind third quarter of layer #4 3 4 8.0 96.0
Make [2] in-line brazes 3 2 8.0 48.0
Wind forth quarter of layer #4 3 4 8.0 96.0
Make final lead brazes 3 2 8.0 48.0 2-May-13
Perform prelim electrical tests 1 2 8.0 16.0
Apply groundwrap insulation 3 4 8.0 96.0
ver_ . TV SHiFTS|  #iech |  Hnshi | Totaltrs | - StartDate
Mount OH mold around conl 10 4 8.0 320.0 8-May-13
Prepare VPI operation 3 4 8.0 96.0
VPI {ill-OH Coil 3 4 8.0 96.0 17-May-13
Cure VPI'd coil 8 2 8.0 128.0
Remove mold from OH coil 2 4 8.0 64.0
Cleanup OH cail 2 2 8.0 320
Silverplate all electrical surfaces [OH/TF] 3 1 8.0 24.0
Perform Final OH electrical tests 1 2 8.0 16.0
JOB NO 1305 CD2 R3 June 2012.xls Page 3 of 10
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Remove intermediate spacer (Aguapour) between OH

Tab E OHTF Coit Fabrication

and TF bundies 10 3 8.0 240.0 NEW
Perform hydrostat and flow tests- OH/TF coils 3 2 8.0 48.0 NEW
Install Upper & Lower Crowns 10 4 8.0 320.0 NEW
Transport to CS assembly station i 5 8.0 40.0 NEW
13968.0 fHours K$

$1.262.148.48 $1,262.15

al 1 5 8.0 40.0 DELETE

winding : 5 3 8.0 120.0 DELETE

dcer between OH/TF bundles

on and aven cure] 8 3 8.0 192.0 DELETE

ner groundwall insulation 2 2 8.0 32.0 DELETE

C 5 2 8.0 80.0 DELETE

5 3 8.0 120.0 DELETE

1 2 8.0 16.0 DELETE

5 3 8.0 120.0 DELETE

1 2 8.0 16.0 DELETE

1 2 8.0 16.0 DELETE

5 3 8.0. 120.0 DELETE

1 2 8.0 16.0 . DELETE

5 3 8.0 1200 DELETE

1 2 8.0 16.0 DELETE

1 2 8.0- 16.0 DELETE

5 3 8.0 120.0 DELETE

i 2 80 16.0 - DELETE

2B 3. B0k 2120050 DELETE

S 2 80 ~16.0.% ] DELETE

1 20 8.0 16.0: DELETE

5 3 ‘8.0 120.0 DELETE

B 2 . - 8.0 16.0 DELETE

5 3 8.0 120.0. DELETE

1 2 - 8.0 16.0 DELETE

, : , ' DELETE

" SHIFTS 4 Tech Hr/Shift Total Hrs. . DELETE

5 4. 8.0 160.0 DELETE

3 4 8.0 - 96.0: " DELETE

c2 4 8.0 64.0- DELETE

8 1 8.0 64.0 DELETE

1 C4 8.0 32.0 DELETE

2 2 8.0 32.0 DELETE

3 1 8.0 - 24.0 DELETE

U B B 2 ~8.0 16.0 DELETE

between OH and TF ' '

e S5 3. 8.0 1200 DELETE

ests- OH/TE coils 3 2 ‘8.0 ©48.0 DELETE

RO 1 5 8.0 40.0 DELETE

106 2296.0 DELETE

Machinist Technician M&S
TOOLING & EQUIPMENT Man-hours Man-hours Revised Start
= k$ Date
TF conductor stands- tube soldering 160 $5.0 done
TF conductor stands- insulating $20.0 done
Quadrant mold 160 $70.0 done
Ful! coil mold 160 $85.0
VP! delivery system 160 $20.0 done
Lift beam- conductor 80 $15.0 done
Lift leam for coil 80 $25.0 done
JOB NO 1305 CD2 R3 June 2012.xIs Page 4 of 10 6/29/2012





Tab E OHTF Coii Fabrication

Taping machines [2] $25.0
Tension unit 144 240 $20.0
Braze unit $100.0 done
Braze fixture and work coil 80 40 $10.0 done
Winding machine for OH $125.0 done
Mold for OH-TF spacer [Aquapour] $10.0
OH winding clamps- 4-sets $20.0 done
OH Mold 160 $160.0
Sandblast unit 120 $15.0 done
Miscellaneous tools & fixtures 160 160 $20.0
"Agquapour"- castable material $10.0
864 21040 SF o o L $755.0:
'$78,071.04] $93,974.40 g B } 89270 .
Machinist Technician M&S
MATERIAL & SUPPLIES Man-hours Man-hours
Insulation [fiberglass tape, teflon and ground plane | | TF o " $20.0 | done [Fy2009 Hourly R:
EAJEM
Cyanate-Ester CTD-425 (OH) EM/EM
Cyanate-Ester CTD-425 (TF) EE/EM
Copper pre-tinned tubing [TF conductor] . done EAD/SB
$5.0 EM/SM
G-10 Filler 150 $35.0 EM/SB
EM/TB
Conductor primer $10.0 done M&S
OH leads & fittings $30.0
TF Cooling fittings $5.0
Sandblast & prime OH conductor (OS vendor} NEW
(33 spools) $120.0
Safety and PPE equipment and supplies $5.0
Includes gloves, masks, safety equipment & supplies|
Miscellaneous supplies $20.0
L Includes cotton clothes, hardware, etc.
RTV and silicone caulking for mold sealing $5.0
Disposable VP| hardware done
valves & fittings $10.0 done
High & low temperature vac. Tubing $10.0 done
VP! manifolds| 200 done
1507 200 -}
bours, | < hours . - )
TOTAL $2,569.2
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J.H. Chrzanowski

NSTX CENTERSTACK- UPGRADE

6/29/2012
"Rggpbhslble Basis of
Cost Activity Name Cog Engr - | Duration Start EAEM1 EAEM2 EAEM | EASB2{ EMSM1 J M&S{ OS | Travet| Stkem. Subtotal Estimate Category | Contingency
.o . Date mhre mhrs mhrs mhrg mhrs M&S Yo
'} (Weeks) {Chrzan,) Myatt {general} § (Morris) | (Meighan)] K$ k$ k$ k$ kS
See Job -
SOOI SR GO i) Chrzanowski 1300
Final Design Activities $0.0
Complete inner PF coil analysis 24-Jun-10 100 $0.0 2 20%
PF lead & flag analysis 24-Jurn-10 60 $0.0 2 20%
Faligus assessment & DCPS 24-Jur-10 60 $0.0 2 20%
Calculation write/Check/File 24-Jurr10 60 2 20%
Complete Cad dstail and assembly drawings of Inner PF colis & supports 24-Jun-10 416 $0.0 2 20%
Prapare for FOR 2 11-Mar-11 24 $0.0 2 10%
Purchase & Fabi $0.0
Procure Cond
Generale SOW for conductor 2 27-May-11 2 10%
Prap requisition & submit to procurement 1 10-dur-11 2 10%
Bid & award conductor order [220%] 17-dun-11 2 10%
Manufacturs Copper conductor {exirusion] 14 22-Juk11 $46.4 $46.4 3 25%
|Procure Kap ca-wound
Prap requisition & submit to pr ] 1 26-Aug-11 8 2 10%
Procure Kapton/glass co-wound insufation 10 2-Sep-11 18 $20.0 $20.0 6 20%
ICoil Fabrication- 6 coils
Procurg Slainfess steel supt for PF1A & PF1B coils 16 29-Jul-11 40 $150.0( $2.0 $152.0 3 25%
G SOW & ing SPEC for Inner PF colls 23-Sep-11 2 10%
Prap requisition & submit lo procurement 1 14-Oct-11 2 10%
Review bids and award coniract [ 21-Oct-11 2 10%
Fabricate Inner (6] Inner PF colls 40 2-Dec-11 120 $240.0{ $6.0 $246.0 3 25%
. 0 0 $0.0
0 280 0 440 186 $20.0{ $436.4| $8.0 $0.0 $464.4
CATEGORIZATION CODES:
Sept7 2012 1 - National Standards

2 - Engineering Judgement/Experience

3 - Estimates/Data from External Sources (e.g., W7X, ATF, etc.)

4 - Previous PPPL/ORNL Experieince {e.g., TFTR, NSTX, PLT, etc.)

5 - Prototype Data/Test Resuits

6 - Catelogue Price/Vendor Quote

7 - Placed Contracts

8 - Actual experience for NCSX Work

9 - Other

JOB NO 1306 CD2 R1 June 2012.xs
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NATIONAL SPHERICAL TORUS EXPERIMENT

UPGRADE PROJECT

Engineering Change Proposal (ECP)
Part | To be Completed by Originator

COVER PAGE

Originator (CAM) Chrzanowski

ECP No. 045
. X williams X Langish
Required X strykowsky [X Other...
Reviewers X Dudek
(Change u

Control Board) L] Stevenson

Change Level 2 Federal Project Director

ECP-045

Date Submitted 8/6/2012

Log

Print PDF

Top

ECP Title Re-estimating of remaining Center Stack Work

Approvals

Change Level  Approving Official Approval Signature
Digitally signed by Ron Strykowsky
DN: cn=Ron Stryk ky, o, ou=PPPL,
3 NSTXU Project Manager @ Yes [INo Ron SthkOWS ky emailorstiykow@pppl.gov, c2US
Date: 2012.08.09 08:16:16 -04'00'
3a NSTXU Engineering Lead Llves LINo
Expedited ECP
Digitally si d by Anth Indeli
Anthony DN: onAnthony ndelicats,
2 NSTXU Federal Project Dir. | B Yes [INo . o=Princeton Site Offce, ou=DOE-PSO,
Indelicato e iz 815 o 0400
1 Associated Director OFES Llves [INo
0 Deputy Secretary of Energy Llves [INo

Approval Date

Primavera Updated [ ]
Cobra Updated [ ]
WAD Updated [ ]
RAM Updated [ ]





NATIONAL SPHERICAL TORUS EXPERIMENT
UPGRADE PROJECT

Engineering Change Proposal (ECP) Log
Part | To be Completed by Originator Print PDE

ECP-045

PART I
Originator (CAM) ChrzanowskKi Date Submitted 8/6/2012

Type of ECP [X] Standard []Expedited

he ol emande [ Technical XCost XlSchedule [JEditorial []Other

Reason for Change Re-estimating of remaining Center Stack Work

Impacted [X]1.1 [ ]Milestone
WBS Elements D 1.2 |:|Other...
[]1.3
(1.4
115
(16
[11.7
[J1.8
LIPEP

Control Accounts []1000 [X]1306 [J2470 []5000 [18200
[J1001 X 1307 [d2475 [d5200 [18210
[J1002 [J1310 [J2480 [d5501 [18250
[J1200 [J2300 [J2485 [16100 []Other...
X 1300 [J2420 [J2490 []7200
X 1301 [J2425 [13200 []7300
X 1302 [J2430 [13300 []7400
[11303 [J2440 [13400 [J7100
X 1304 [J2450 [J4100 [J7710
X 1305 [J2460 [J4500 [J7900

Impacts of Change Cost and schedule change
(Briefly Describe)

Impact on Materials
Parts Already Manuf. O Yes @ No

If yes, what is
recommended
disposition





NATIONAL SPHERICAL TORUS EXPERIMENT
UPGRADE PROJECT

Engineering Change Proposal (ECP) Log
Part | To be Completed by Originator

Print PDF

ECP-045

Detailed Description of Change

Description Update Control Accounts per the attached schedule. The "Change" field has either a D, N or is
of Change blank. D means the task was deleted, N means the task is new, and blank mean the task
existed and the resources have been changed.

The cost breakdown for the ECP is as follows:

CA BEFORE AFTER Delta

1300 $1,584,534.10 $1,778,140.61 $193,606.51
1301  $280,539.88  $470,530.12  $189,990.24
1302  $738,611.03  $869,504.99  $130,893.96
1304  $3,430,096.47 $3,575,296.47 $145,200.00
1305  $5,369,135.66 $5,944,273.15 $575,137.49
1306 $668,507.66  $837,887.81  $169,380.15
1307  $1,321,754.16 $1,383,814.16 $62,060.00

Total contingency draw: $1,466,268.35

Submitted by:
James H. e e T

ou=Mech Engineering,

Chrzanowski o smene: oo
Jim Chrzanowski

Reviewd by:
Lawrence E. s . s

ou=Fabrtication and Operations,

Dudek T L
Larry Dudek

SUBMIT ECP

Do not fill in information below this point

Listof [ Primavera Schedule (Before/After) []Cobra (Before/After) []Other...
Attachments





[Activity ID

'Activity Name

T Original|

Duration

Activity %] Start [Finish

Complete

[BL Project Start

TBL Project Finish

Budgeted Total Cost|

BL Project Total|evms|changes

Cost|rule

2012

I
Jul [ A [Sep[Oct| N [Dec[Jan

2013 I
F [Mar[Apr[ M [Jun|[Jul [Aug[Sep[Oct[ N [Dec[Jan| F [Mar

20.
Apr[ M [Jun

14
Jul [Aug[ S [Oct|[ N

Mar[Apr[May[Jun Dec
Job: 1300 - Center Stack-CHRZANOWSKI 01-Jun-12 A [30-Sep-13 23-Feb-09 17-Jun-11 $752,080.91| $432,442.01
Title Il 01-Jun-12 A 30-Sep-13 23-Feb-09 17-Jun-11 $752,080.91 $432,442.01
1300-0012 Eng 332  6.3% 01-Jun-12 A 30-Sep-13 23-Feb-09 17-Jun-11 $568,551.28 $432,442.01 A Chrzanowksi = 3834 hrs Steve, Irv,&Mardenfel
Support-(Rafttopoulus/Zatz/... — 122,649 ;
1300-2000 Engineering Support 311 0% 02-Jul-12 A 30-Sep-13 $32,228.11 $0.00A N JIM =150 ;
1300-2010 Design Support 42 0% 01-Aug-12 28-Sep-12 $46,025.28 $0.00A N MORRIS =336 ;
—//
1300-2020 Assembly Drawings Design 122 0% 01-Oct-12 01-Apr-13 $105,276.24 $0.00A N DESIGNER =488 ;
Support-Title I ; )
Job: 1301 - Outer TF Coils-CHRZANOWSKI .- 04-Oct-12 22-Jan-13 04-Oct-12 14-May-13 $312,780.24| $122,790. oo
Procurement 04-Oct-12 22-Jan-13 04-Oct-12 14-May-13 $312,780.24 $122,790.00
1301-0060 Manufacture (2) OTF Coil 70 0% 04-Oct-12 22-Jan-13 04-Oct-12 14-May-13 $312,780.24 $122,790.00 C M&S = $240K; Travel = $3K 41=233,932 ;
C—————————135=3,000;
Job: 1304 - Inner TF Bundle (Ds/Fab)-CHRZANO... ﬂ- 01-Oct-12 31-Jan-13 30-Oct-12 01-Mar-13 $277,200.00| $132,000.00 l!
Procurement 01-Oct-12 31-Jan-13 30-Oct-12 01-Mar-13 $277,200.00 $132,000.00
1304-1144 Fab & Del OTF Lead Ext (OTF 80 0% 01-Oct-12 31-Jan-13 30-Oct-12 01-Mar-13 $184,800.00 $66,000.00 C M&S = $50K 41=140,000 ;
to Flex)  —
1304-1244 Fab & Deliver Up/Lwr Teeth 60 0% 02-Oct-12 04-Jan-13 05-Nov-12 07-Feb-13 $92,400.00 $66,000.00 C M&S = $50K 41=70,000 ;
Interf Struct =
Job: 1305 - OHMIC Heating Coil (OH)-CHRZANO... - 08-May-12 A |02-Oct-13 03-Apr-12 12-Sep-13 $1,590,737.42(51,002,990. l!
Procurement 193 08-May-12 A 18-Feb-13 10-May-12 03-Jan-13 $619,890.74 $290,404.57
1304-3604 Fab & Deliver TF Full Caoil 109 0% 07-Aug-12 18-Jan-13 10-May-12 03-Aug-12 $275,061.96 $127,056.40 C V&S=$197.4k; Machinist=160hrs EM//th
Mold I {160 ; 41=197.4K ;
1305-0940A Prep Sample for Rad Insp of 2 0% 01-Aug-12 02-Aug-12 $3,266.56 $0.00E N EM//Th=32
OH Conductor !
1305-0940B Radiological Inspection of OH 23 0% 04-Sep-12 04-Oct-12 $6,476.37 $0.00F N M&S=5k
Conductor =
1305-1904A Fab & Deliver Taping 38 0% 08-May-12 A 23-Aug-12 $40,832.00 $0.00C N M&S=$25K 41=0 ; TECH SHOP=400hrs
Machines (TECH SHOP) ——
1305-2004 Fab & Deliver Tension Unit 60 0% 27-Sep-12 21-Dec-12 01-Oct-12 03-Jan-13 $66,377.06  $35,416.00 C M&S=$20K; Machinist=144hrs; Techs=240hrs
C———1 M&S$=$20K; Machinist=144hrs; Techs=240hrs
1305-2620 Fab & Deliver OH Mold 80 0% 17-Oct-12 18-Feb-13 12-Jul-12 01-Nov-12 $227,876.80 $127,932.17 C M&S = $85K Machinist = 160 hrs 41=160,00C
I £M//th =160 ;
Fabrication / Assembly 313 02-Jul-12 A 02-Oct-13 03-Apr-12 12-Sep-13 $455,852.83 $423,442.04
1304-3554B TF Cooling Tube Soldering 121 0% 02-Jul-12 A 21-Dec-12 $38,299.55 $0.00E N Techs = 288 ; EE//EM =200 ;
Support |
1305-5599A CYANATE-ESTER CTD - 425 1 0% 29-Apr-13 29-Apr-13 $59,400.00 $0.00 F N Techs = 120 ; M&S =45k ;
(OH) Procure !
1305-5599B CYANATE-ESTER CTD - 425 1 0% 16-Oct-12 16-Oct-12 $66,000.00 $0.00 F N Techs = 120 ; M&S =50k ;
(TF) Procure ‘
Run Date:06-Aug-12 - 12:32 NSTX-U Page 1 of 5
ECP-045
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'Activity ID Activity Name Original|  Activity %[ Start Finish BL Project Start BL Project Finish Budgeted Total Cost BL Project Total|evms|changes
Duration| Complete Cost|rule 2012 | 2013 | 2014
Mar[Apr[May[Jun[Jul [ A [Sep[Oct|[ N [Dec[Jan| F [Mar[Apr[ M [Jun[Jul [Aug[Sep[Oct|[ N [Dec|Jan[ F [Mar[Apr[ M [Jun[Jul [Aug] S [Oct[ N [Dec
1305-5600 Prepare TF for OH winding 4 0% 10-Jun-13 13-Jun-13 29-May-13 04-Jun-13 $13,341.44 $16,676.80 E Techs = 120 ; EM//th =128 ;
]
1305-5700B Install Mold & Pour Aquapour 10 0% 30-Apr-13 13-May-13 16-May-13 23-May-13 $25,015.20 $15,009.12 E Techs = 120 ; EM//tb =240 ;
|
1305-5700C Cure Aquapour 2 0% 14-May-13 15-May-13 $3,335.36 $0.00E N Techs = 120 ; EM//tb =32 ;
I
1305-5800 Rem Mold/Apply slip 16 0% 16-May-13 07-Jun-13 24-May-13 28-May-13 $40,024.32 $5,003.04 E Techs =32 ; EM//th =384 ;
plane/inner groundwall insul -
1305-6100 Make[2] in-line brazes of 1st 5 0% 28-Jun-13 08-Jul-13 19-Jun-13 24-Jun-13 $8,338.40 $6,670.72 E Techs = 16 ; EM//tb =80 ;
Quarter of layer#l =
1305-7900 Mount OH mold around coil 10 0% 11-Sep-13 24-Sep-13 29-Aug-13 05-Sep-13 $33,353.60 $16,676.80 E Techs = 160 ; EM//tb =320 ;
|
1305-8100 VPI Fill - OH Coil (mold) 3 0% 30-Sep-13 02-Oct-13 11-Sep-13 12-Sep-13 $10,344.96 $6,670.72 E Techs = 64 ; EM//th =96|;
]
1305-S/P04 Procure portable sandblast 10 0% 18-Sep-12 01-Oct-12 03-Apr-12 16-Apr-12 $0.00 $27,490.32E D -
unit
1305-S/P06 Fab supp struct or OH 10 0% 02-Oct-12 15-Oct-12 17-Apr-12 30-Apr-12 $0.00 $48,898.00E D -
Conductor
1305-S/P08 Fabricate sandblast enclosure 15 0% 16-Oct-12 05-Nov-12 01-May-12 21-May-12 $0.00 $23,804.00E D -
1305-S/P10 Procure sandblast medium 10 0% 18-Sep-12 01-Oct-12 03-Apr-12 16-Apr-12 $0.00 $3,870.00E D -
and parts
1305-S/P12 Procure primer CTD-450 10 0% 18-Sep-12 01-Oct-12 03-Apr-12 16-Apr-12 $0.00 $3,870.00E D -
1305-S/P14 Sandblast (16) copper spools 79 0% 02-Oct-12 31-Jan-13 22-May-12 19-Jun-12 $158,400.00 $56,254.40 E Contract M&S=120k
|
1305-S/P16 Clean 20 0% 06-Nov-12 05-Dec-12 22-May-12 19-Jun-12 $0.00 $54,668.00E D -
conductors/bag/nitrogen fill
1305-S/P18 Prime conductor spools 20 0% 06-Dec-12 11-Jan-13 20-Jun-12 18-Jul-12 $0.00 $56,254.40E D —
1305-S/P20 Cure conductor spools 32 0% 06-Dec-12 29-Jan-13 20-Jun-12 03-Aug-12 $0.00 $53,601.40E D —
1305-S/P22 Bag Cure conductor 16 0% 30-Jan-13 20-Feb-13 06-Aug-12 27-Aug-12 $0.00 $28,024.32E D -
VPI Mockup Test 49 11-Jun-12 A 17-Aug-12 $11,432.96 $0.00
1304-1539A Prepare Conductor Bundle for 5 100% 16-Jul-12 A 20-Jul-12 A $0.00 $0.00E N !
VPI Test
1304-1539B Setup VPI Injection Manifold & 15 10% 11-Jun-12 A 10-Aug-12 $8,166.40 $0.00E N Techs = 96 ; EM//tb =80 ;
Hoses E—
1304-1539C Run VPI & Cure Bundle 3 0% 13-Aug-12 15-Aug-12 $2,449.92 $0.00E N Techs = 96 ; EM//th =24 ;
]
1304-1539D Dissamble Mold VPI Test 1 0% 16-Aug-12 16-Aug-12 $816.64 $0.00E N Techs = 96 ; EM//tb =8 ;
|
1304-1539E Evaluate VPI 2 0% 16-Aug-12 17-Aug-12 $0.00 $0.00E N Techs = 96 ; EM//tb =( ;
I
CS High Bay 214 18-Jun-12 A 26-Apr-13 06-Sep-12 14-May-13 $503,560.88 $289,144.32
1304-1349A Quadrant#1 ONLY - REMOVE 10 100% 02-Jul-12 A 16-Jul-12 A $16,332.80 $0.00E N -
SHARP EDGES
Run Date:06-Aug-12 - 12:32 NSTX-U Page 2 of 5
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'Activity ID Activity Name Original|  Activity %[ Start Finish BL Project Start BL Project Finish Budgeted Total Cost BL Project Total|evms|changes
Duration| Complete Cost|rule 2012 | 2013 | 2014
Mar[Apr[May[Jun[Jul [ A [Sep[Oct|[ N [Dec[Jan| F [Mar[Apr[ M [Jun[Jul [Aug[Sep[Oct|[ N [Dec|Jan[ F [Mar[Apr[ M [Jun[Jul [Aug] S [Oct[ N [Dec
1304-1349B BAKEOUT COND Batch 6 100% 17-Jul-12 A  24-Jul-12 A $9,799.68 $0.00E N "
1/2-POST SOLDERING
1304-1360 Abply Primer & Cure 39 100% 18-Jun-12 A 31-Jul-12 A 06-Sep-12 10-Sep-12 $9,799.68 $4,899.84 E —
Quadrant#1 Conductors
1304-13602 Apply Primer & Cure 6 0% 09-Oct-12 16-Oct-12 14-Nov-12 16-Nov-12 $10,006.08 $5,003.04 E Techs = 20 ; EM//th =96 ;
Quadrant#2 Conductors .
1304-13603 Apply Primer & Cure 6 0% 07-Nov-12 14-Nov-12 04-Jan-13 08-Jan-13 $10,006.08 $5,003.04 E Techs = 20 ; EM//th =96 ;
Quadrant#3 Conductors s
1304-13604 Apply Primer & Cure 6 0% 10-Dec-12 17-Dec-12 13-Feb-13 15-Feb-13 $10,006.08 $5,003.04 E Techg = 20 ; EM//th =96 ;
Quadrant#4 Conductors .
1304-1360B BAKEOUT COND Batch 6 0% 17-Sep-12 24-Sep-12 $9,799.68 $0.00E N Techs = 160 ; EM//th =96 ;
1/2-POST SOLDERING "
1304-1360C  BAKEOUT COND Batch 6  0%16-Oct-12  23-Oct-12 $10,006.08 $0.00 E N Techs = 160 { EM/th =96 ;
1/2-POST SOLDERING "
1304-1360D  BAKEOUT COND Batch 6 0% 14-Nov-12  21-Nov-12 $10,006.08 $0.00 E N Techs = 160 ; EM/ftb =96 ;
1/2-POST SOLDERING u
1304-1520 Apply turn insulation 37 50% 25-Jun-12A  15-Aug-12  13-Sep-12 20-Sep-12 $44,098.56  $19,599.36 E Techs = 160 ; EM//tb =432 ;
Quadrant #1 (o
1304-1530 Assemble Quadrant #1 INTO 10 0% 13-Sep-12 26-Sep-12 21-Sep-12 04-Oct-12 $32,665.60 $41,176.00 E Techs = 400 ; EM//tb =320 ;
MOLD =
1304-1550 VPI- fill quadrant #1 2 0% 02-Oct-12 03-Oct-12 10-Oct-12 11-Oct-12 $8,338.40 $6,670.72 E Techs = 64 ; EM//tb =80 ;
I
1304-1560 Cure VPI'd coil 3 0% 04-Oct-12 08-Oct-12 12-Oct-12 23-Oct-12 $13,341.44 $6,670.72 E Techs = 64 ; EM//th =128 ;
]
1304-1570 Remove Quadrant #1 from 3 0% 09-Oct-12 11-Oct-12 24-0Oct-12 24-Oct-12 $10,006.08 $3,335.36 E Techs = 32 ; EM//ST =96 ;
mold !
1304-1580 Cleanup quadrant 2 0% 12-Oct-12 15-Oct-12 25-Oct-12 29-Oct-12 $3,335.36 $5,003.04 E Techs =32 ; EM//th =32 ;
]
1304-1620 Apply turn insulation 15 0% 18-Oct-12 07-Nov-12 20-Nov-12 28-Nov-12 $33,353.60 $16,676.80 E Techs = 160 ; EM//tb =320 ;
Quadrant #2 -
1304-1650 VPI- fill quadrant 2 0% 21-Nov-12 26-Nov-12 12-Dec-12 13-Dec-12 $8,338.40 $6,670.72 E Techs = 64 ; EM//th =80 ;
]
1304-1660 Cure VPI'd coil 4 0% 27-Nov-12 30-Nov-12 14-Dec-12 03-Jan-13 $15,009.12 $6,670.72 E Techs =[64 ; EM//th =144 ;
]
1304-1670 Remove Quadrant #2 from 2 0% 03-Dec-12 04-Dec-12 04-Jan-13 04-Jan-13 $6,670.72 $3,335.36 E Techs 3 32 ; EM//th =64 ;
mold !
1304-1680 Cleanup quadrant 2 0% 05-Dec-12 06-Dec-12 07-Jan-13 09-Jan-13 $3,335.36 $5,003.04 E Techs =32 ; EM//th =32 ;
|
1304-1720 Apply turn insulation 15 0% 10-Dec-12 08-Jan-13 11-Jan-13 17-Jan-13 $33,353.60 $16,676.80 E Techs = 160 ; EM//th =320 ;
Quadrant #3 =
1304-1750 VPI- fill quadrant 2 0% 22-Jan-13 23-Jan-13 31-Jan-13 01-Feb-13 $8,338.40 $6,670.72 E Techs = 64 ; EM//th =80 ;
}
1304-1760 Cure VPI'd coil 3 0% 24-Jan-13 28-Jan-13 04-Feb-13 13-Feb-13 $13,341.44 $6,670.72 E Techs = 64 ; EM//tb =128 ;
]
1304-1770 Remove Quadrant #3 from 2 0% 29-Jan-13 30-Jan-13 14-Feb-13 14-Feb-13 $6,670.72 $3,335.36 E Techs = 32 ; EM//th =64 ;
mold !
1304-1780 Cleanup quadrant 2 0% 31-Jan-13 01-Feb-13 15-Feb-13 19-Feb-13 $3,335.36 $5,003.04 E Techs =32 ; EM//th =32 ;
1304-1820 Apply turn insulation 15 0% 05-Feb-13 25-Feb-13 21-Feb-13 27-Feb-13 $50,030.40 $16,676.80 E Techs = 160 ; EM//th =480 ;
Quadrant #4 -
Run Date:06-Aug-12 - 12:32 NSTX-U Page 3 of 5
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'Activity ID Activity Name Original|  Activity %[ Start Finish BL Project Start BL Project Finish Budgeted Total Cost BL Project Total|evms|changes
Duration| Complete Cost|rule 2012 | 2013 | 2014
Mar[Apr[May[Jun[Jul [ A [Sep[Oct|[ N [Dec[Jan| F [Mar[Apr[ M [Jun[Jul [Aug[Sep[Oct|[ N [Dec|Jan[ F [Mar[Apr[ M [Jun[Jul [Aug] S [Oct[ N [Dec
1304-1850 VPI- fill quadrant 2 0% 11-Mar-13 12-Mar-13 13-Mar-13 14-Mar-13 $8,338.40 $6,670.72 E Techs = 64 ; EM//th =80 ;
I
1304-1860 Cure VPI'd caoil 3 0% 13-Mar-13 15-Mar-13 15-Mar-13 26-Mar-13 $13,341.44 $6,670.72 E Techs = 64 ; EM//tb =128 ;
1
1304-1870 Remove Quadrant #4 from 2 0% 18-Mar-13 19-Mar-13 27-Mar-13 27-Mar-13 $3,335.36 $1,667.68 E Techs =32 ; EM//th =32 ;
mold '
1304-1880 Cleanup quadrant 2 0% 20-Mar-13 21-Mar-13 28-Mar-13 01-Apr-13 $3,335.36 $5,003.04 E Techs =32 ; EM//tb =32 ;
I
1304-4800 Assemble quadrants together 5 0% 25-Mar-13 29-Mar-13 03-Apr-13 11-Apr-13 $16,676.80 $29,184.40 E Techs = 200 ; EM//th =280 ;
[ ]
1304-4900 Apply groundwrap insulation 2 0% 01-Apr-13 02-Apr-13 12-Apr-13 16-Apr-13 $6,670.72 $5,003.04 E Techs = 32 ; EM//th =48 ;
I
1304-4902 Assemble Mold 3 0% 03-Apr-13 05-Apr-13 17-Apr-13 23-Apr-13 $10,006.08 $12,507.60 E Techs = 32 ; EM//th =96 ;
]
1304-5000 Prepare VPI operation 4 0% 08-Apr-13 11-Apr-13 24-Apr-13 26-Apr-13 $13,341.44  $10,006.08 E Techs = 96 ; EM//th =128 ;
]
1304-5100 VPI full TF coil 3 0% 12-Apr-13 16-Apr-13 29-Apr-13 30-Apr-13 $12,507.60 $6,670.72 E Techs = 64 ; EM//th =120 ;
]
1304-5200 Cure VPI'd coil 3 0% 17-Apr-13 19-Apr-13 01-May-13 10-May-13 $13,341.44 $6,670.72 E Techs = 64 ; EM//th =128 ;
]
1304-5300 Remove full TF from mold and 3 0% 22-Apr-13 24-Apr-13 13-May-13 13-May-13 $10,006.08 $1,667.68 E Techs = 16 ; EM//tb =96 ;
cleanup 1
1304-5400 Perform Final electrical tests 2 0% 25-Apr-13 26-Apr-13 14-May-13 14-May-13 $3,335.36 $1,667.68 E Techs =16 ; EM//th =32 ;
|
Job: 1306 - Inner PF Coils-CHRZANOWSKI - 16-Apr-12 A |19-Jul-13 17-Oct-12 03-Dec-13 $576,504.89| $409,934.19 l!
Procurement 315 16-Apr-12 A 19-Jul-13 17-Oct-12 03-Dec-13 $576,504.89 $409,934.19
1306-2051 Additional PF 1B copper 80 10% 16-Apr-12 A 07-Aug-12 $0.00 $0.00E N ~~$00k
[ (]
1306-2052 Additional PF 1A & 1C copper 98 0% 01-Nov-12 29-Mar-13 $66,000.00 $0.00C N M&S=50k
 —— |
1306-4030 Fab & Deliver SS Supp for 80 0% 27-Sep-12 29-Jan-13 17-Oct-12 18-Feb-13 $0.00 $141,723.20C D M&S=$100K; Meighan=40hrs 41=00,000 ;
PF1A/B(W/ACT 1306-5050 C———""1135=0,000 ; EM//SM =00 ;
1306-5050 Fab & Deliver Inner PF Coils 200 0% 27-Sep-12 19-Jul-13 19-Feb-13 03-Dec-13 $510,504.89 $268,210.99 C M&S=$180K; Meighan=120hrs 415240,000 ;
(Coil & SS Supp) . 135=8,000 ; EM//SM =160 ;48=150,000
Job: 1307 - CS Casing Assembly -CHRZANOWSKI ﬂ- 06-Feb-13 30-Apr-13 -- $62,060.00 $0.00 l!
Procurement 60 06-Feb-13 30-Apr-13 $62,060.00 $0.00
1307-2270A Fab/Deliver Ceramic Break SS 60 0% 06-Feb-13 30-Apr-13 $62,060.00 $0.00C N M&S=$45K 41=45,000 ;35=2,000
Struct (+M&S) R
Job: 1302 - Center Stack Assembly-CHRZANOW... - 07-May-12 A |03-Feb-14 12-Nov-12 21-Mar-14 $263,414.84| $132,604.32 l!
Fabrication / Assembly 430 07-May-12 A 03-Feb-14 12-Nov-12 21-Mar-14 $263,414.84 $132,604.32
1302-0050A CAD Support f/Setup of CS 39 0% 07-May-12 A 24-Aug-12 $27,396.00 $0.00 E Paluzzi=200hrs EA//SB =200 ;
Assembly Area(+MHRS) —
1302-0080 Built New CS Assembly 20 0% 05-Apr-13  02-May-13  12-Nov-12 11-Dec-12 $76,108.92 $4530240E | || | Techs=160hrsWelder=120hsM&s=s10k | | |
Fixture = EM//tb =160 ; EM//tb =244 ; 41=25,000 ;
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'Activity ID Activity Name Original|  Activity %[ Start Finish BL Project Start BL Project Finish Budgeted Total Cost BL Project Total|evms|changes
Duration| Complete Cost|rule 2012 | 2013 | 2014
Mar[Apr[May[Jun[Jul [ A [Sep[Oct|[ N [Dec[Jan| F [Mar[Apr[ M [Jun[Jul [Aug[Sep[Oct|[ N [Dec|Jan[ F [Mar[Apr[ M [Jun[Jul [Aug] S [Oct[ N [Dec
1302-0170 Perf Accept Elect & Hydr test 4 0% 29-Jul-13 01-Aug-13 11-Dec-13 17-Dec-13 $6,670.72 $7,128.48 E Meighan=24hrs; Techs = 24hrs EM//SM =00 ;
on PF Coils DEM//ST =64 ;
1302-0170D Mount CS casing support to 5 0% 26-Aug-13 30-Aug-13 20-Jan-14 24-Jan-14 $16,676.80 $8,620.80 E Techs=40 hrs EM//tb =160 ;
lower PF1A g
1302-1500A Position OH/TF in vertical 3 0% 20-Nov-13 22-Nov-13 28-Jan-14 30-Jan-14 $10,344.96 $7,758.72 E Meighan=690 hrs; Techs=4320 hrs; M&S =
position 1$20K EM//tb =96/ ; 41=70,000/; 37=10,000 ;
1302-1500B Join the Lower PF1A 3 0% 25-Nov-13 27-Nov-13 31-Jan-14 04-Feb-14 $10,344.96 $7,758.72 E Meighan=690 hrs; Techs=4320 hrs; M&S =
assembly with OH/TF Bundle 1$20K EM//tb =96 ; 41=70,000 ; 37=10,000 ;
1302-1500C Install the surface diagnostics 15 0% 05-Dec-13 06-Jan-14 05-Feb-14 25-Feb-14 $38,793.60 $25,862.40 E Meighan=690 hrs; Techs=4320 hrs; M&S =
onto OH surface = $20K EM//th =360 ; 41370,000 ; 37=10,000 ;
1302-1500D Install Micro-therm insulation 7 0% 07-Jan-14 15-Jan-14 26-Feb-14 06-Mar-14 $24,138.24 $12,069.12 E Meighan=690 hrs; Techs=4320 hrs; M&S =
around OH coil W $20K EMJ/th =224 ; 41=70,000 ; 37=10,000|;
1302-1500F Ready for Delivery to Test Cell 5 0% 27-Jan-14 31-Jan-14 14-Mar-14 20-Mar-14 $17,241.60 $4,310.40 E Meighan=690 hrs; Techs=4320 hrs; M&S
1 $20K EM//tb =160 ;41=70,000 ; 37=10,000 ;
1302-1501B Apply groung Plane to OH 3 0% 02-Dec-13 04-Dec-13 $5,172.48 $0.00 E Meighan=690 hrs; Techs=4320 hrs; M&S =
Outer Surface 1 $20K EM//tb =48 ; 41=70,000 ; 37=10,000 ;
1302-1501D Transport OH/TF coil/Support 1 0% 16-Jan-14 16-Jan-14 $4,310.40 $0.00 E Meighan=690 hrs; Techs=4320 hrs; M&S =
Struct to Hot Cell 1$20K EMY/th =40 ; 41%70,000 ; 37=10,000 ;
1302-1502D Transport the CS Casing with 1 0% 17-Jan-14 17-Jan-14 $3,448.32 $0.00 E Meighan=690 hrs; Techs=4320 hrs; M&S =
Tiles to Hot Cell 1 $20K EM//tb =32 ; 41£70,000 ; 37=10,000 ;
1302-1540A Install outer bands/flux loops 7 0% 17-Sep-13 25-Sep-13 10-Feb-14 18-Feb-14 $11,673.76  $12,069.12 E EM//tb =112
Inner PF1C coils o
1302-1541A Weld outer Wall of PF1C 5 0% 26-Sep-13 02-Oct-13 $8,507.84 $0.00 E EM//tb =80
Cases g
1302-1550 Deliver CSto NTC 1 0% 03-Feb-14 03-Feb-14 21-Mar-14 21-Mar-14 $2,586.24 $1,724.16 E EM//tb|=24
|
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