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Coat 
('r.,nter 


J.H. Chrzanowski 


Work Aotivlty Name 
JobN 


JOB NO 1302 CD2 R2 June 2012.xls 


NSTX CENTERSTACK- UPGRADE 


EAEM1 EASB7 EMSM1 EMlB1 


REVISED SCHEDULE 
6/28/2012 


Tab B Cost & Schedule Estimate Page 1 of 2 


EMlB3 EMTB4 M&S OS 


kS 


Stkrm. I Subtotal 
M&S 


k$ kS 


Baals of 
Estimate Category 


6/29/2012 


Contingency l---------------1-----. 
% 


KEEP 


6/29/2012 







J.H. Chrzanowski NSTX CENTERSTACK· UPGRADE 6/29/2012 


Work Coat 
Center 1 Package 1 Job It 


Aollvhy Name 
Fie<ip\;~~~~~ I 


1 
I I I Baalo of ' ~ ~~r Duration I E~M1 I E~B71 EMSM1 I EMTB1 I EMTB31 EMT~ I M&S I OS Stkrm s~~~tal Estimate I Catsgory I Contl~ency 


Start mhr$ mhrs. mhrs mhr& mhra mhrs 


(Wooks) Date (Chrzan.) (Technician) (Welder) (eleclrice.)) KS k$ k$ kS 


rm~~J;.~l%~i.~?~f0f~;~.~·l5i_~T~fV·J!i·.'.~~;lJ~tii·(-1J.;.:f:;;.,,':1;;:.:~l?if~:·}~~}~~g~ftt!.?n'!J~f).V.~~1~; ---+-----+ -1---+- -1----1 -+---


f------


Install outer epoxy bandsrrc on Inner PF1 C coils 
Weld outer wall of PF1 C cases 
~embl~_q_erami9 break assemblies 
Leak Test CB Assemblies 
Deliver to NSTX TC 


7 
5 
5 
3 
1 


___ =J ____ J__=t __ J __ £E----L--~~=f=-----l~=-+------l 
2 8 112 
2 8 80 
2 8 80 
2 8 


_4_8_ 


3 8 24 


29M -. -+- --+- ---t---+----J 


-+-----+---+---+--+-- -+----+--+- -1--------f 


--- - ---------c--- r---- -------- ----- -------- ---- -----------
---- r--·-- CATEGORIZATION CODES: 1----------- . 1 


I 1 J I ~t=---- ~--
1 - National Standards 


___ 2- Engineering Judgement/Experience 1------ ---------- ---= ------------ ____ ------== ____ 3- Estimates/Data from External Sources (e.g., W7X, ATF, etc.) -----------______ _____ _, 
4 • Previous PPPL/ORNL Experlelnce (e.g., TFTR, NSTX, PLT, etc.) 
5 - Prototype Datarrest Results 
6 - Catalogue PriceNendor Quote 
7 - Placed Contracts I I =t= 


. _ ---1------ 8 - Actual experience for NCSX Wori( 
9-0ther 1----+----+-----+- j 
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J.H. Chrzanowsld 


Coat I Wofk 
Center Package Job# 


Change qty 
Changeqty 


New 
New 
New 
New 
New 


Delete 
Delete 
Delete 
Delete 


Delete 
Delete 
Delete 
Delete 
Delete 


Delete 
Delete 
Delete 
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NSTX CENTERSTACK- UPGRADE 


Aclivily Name EAEM1 I EAEM21 EAEM3\ EMEM3 


Tab B Cost & Schedule Estimate Page 1 ol 2 


EMTB 
mhrs 


M&S OS Travel I Slkrm.l Subtotal 
M&S 


Baais ol 
Estimate 


6/29/2012 


Category I Contingency ... 


DONE 
DONE 
DONE 
DONE 
DONE 
DONE 
DONE 
DONE 
DONE 
DONE 
DONE 
DONE 
DONE 


DONE 


DONE 


DONE 


DONE 
DONE 
DONE 


DONE 
DONE 
DONE 
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J.H. Chrzanowski 


Cool I Work 
Center Packag• Job I# 
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Activity Name : ~~~~~~!i!Jouralion 


NSTX CENTERSTACK· UPGRADE 


Sllort 
Data 
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Subtotal 
M&S 


k$ 


B.aaleof 
EeliMale 


Calegory 


6/29/2012 


Conllnganoy 1---1. 
% 1------
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Tab E OHTF Coil Fabrication 


TASK DESCRIPTION Total No. of Hours per Total 


Shifts Tech Shift Manhrs Start 


EMI!TB Date 


DELETE 
DELETE 
DELETE 
DELETE 
DELETE 
DELETE 
DELETE 


8.0 
8.0 
8.0 


2 8.0 NEW 
2 8.0 NEW 
2 8.0 NEW 
2 8.0 NEW 
2 8.0 16.0 NEW 
2 8.0 16.0 NEW 
2 8.0 16.0 NEW 


up conductors- post solder 2 2 8.0 32.0 


to CS Coil Area 3 8.0 24.0 


4 2 8.0 64.0 


2 2 8.0 32.0 NEW 


1 3 8.0 24.0 NEW 


cooling tubes Quadrant #1 (Conductors 5-9) 10 2 8.0 160.0 NEW 


5 2 8.0 80.0 NEW 


1 3 8.0 24.0 NEW 


18 2 8.0 288.0 NEW 


9 2 8.0 144.0 NEW 


3 8.0 24.0 NEW 


18 2 8.0 288.0 NEW 


up conductors- post solder 9 2 8.0 144.0 NEW 


r to CS Coil Area 3 8.0 24.0 NEW 


18 2 8.0 288.0 NEW 


conductors- post solder 9 2 8.0 144.0 NEW 


to CS Coil Area 3 8.0 24.0 NEW 


10 2 8.0 NEW 
conductors- post soldering 3 2 8.0 48.0 NEW 


Quadrant #1 conductors (clean & bag) 12 2 8.0 192.0 NEW 


6 2 8.0 96.0 NEW 


to insulating station 1 3 8.0 24.0 NEW 
conductors- post soldering 3 2 8.0 48.0 NEW 


Quadrant #2 conductors (clean & bag) 10 2 8.0 160.0 NEW 


6 2 8.0 96.0 NEW 


to insulating station 1 3 8.0 24.0 NEW 
Bakeout conductors- post soldering 3 2 8.0 48.0 NEW 


Quadrant #3 conductors (clean & bag) 10 2 8.0 160.0 NEW 


primer & cure (2 separate batches) 6 2 8.0 96.0 NEW 
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Transfer to insulating station 


Bakeout conductors- post soldering 


Sandblast Quadrant #4 conductors (clean & bag) 


Apply primer & cure (2 separate batches) 


Transfer to insulating station 


Apply turn insulation Quadrant #1 


Assemble Quadrant #1 into mold 


Prepare VPI operation 


VPI- fill quadrant 


Cure VPI'd coil 


Remove Quadrant #1 from mold 


Cleanup quadrant 


Perform TIT electrical tests 


Apply turn insulation Quadrant #2 


Assemble Quadrant #2 into mold 


Prepare VPI operation 


VPI- fill quadrant 


Cure VPI'd coil 


Remove Quadrant #2 from mold 


Cleanup quadrant 


Perform TIT electrical tests 


Apply turn insulation Quadrant #3 


Assemble Quadrant #3 into mold 


Prepare VPI operation 


VPI- fill quadrant 


Cure VPI'd coil 


Remove Quadrant #3 from mold 


Cleanup quadrant 


Perform TIT electrical tests 


Apply turn insulation Quadrant #4 


Assemble Quadrant #4 into mold 


Prepare VPI operation 


VPI- fill quadrant 


Cure VPI'd coil 


Remove Quadrant #4 from mold 


Cleanup quadrant 


Perform TIT electrical tests 


Assemble quadrants together 


Apply groundwrap insulation 


Assemble mold around quadrants 


Prepare VPI operation 


VPI fill- full TF coil 


Cure VPI'd coil 


Remove full TF from mold and cleanup 


Perform Final electrical tests 
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Tab E OHTF Coil Fabrication 


1 


3 


10 


6 
1 


3 
2 


2 


2 


3 


8.0 


8.0 


8.0 


8.0 


8.0 


24.0 


48.0 


160.0 


96.0 


24.0 


27 2 8.0 432.0 


10 4 8.0 320.0 


3 4 8.0 96.0 


2 


8 


3 
2 
1 


20 


6 
3 
2 


9 


2 


2 


1 


20 


6 


3 
2 


8 
2 


2 


1 


•sfOFts 
20 


6 


3 
2 


8 


2 


2 


1 


5 


2 


4 


2 
2 


. #Tech 


2 


5 


4 


5 
2 


4 


2 


2 


8.0 


8.0 


8.0 


8.0 


8.0 


HriShlft 


8.0 


8.0 


8.0 


8.0 


8.0 


8.0 


8.0 


8.0 


2 8.0 


5 8.0 


4 8.0 


5 8.0 


2 8.0 


4 


2 
2 


3 


5 
4 


5 


2 
2 
2 


2 


8.0 


8.0 


8.0 


. Hr)Shift 


8.0 


8.0 


8.0 


8.0 


8.0 


8.0 


8.0 


8.0 


FlrlShitt 


5 4.0 8.0 


8.0 


8.0 


8.0 


8.0 


8.0 


8.0 


8.0 


2 4.0 


3 4.0 


4 


3 


8 


3 
2 


4.0 


5.0 


2.0 


4.0 


2.0 
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80.0 


128.0 


96.0 


32.0 


16.0 


T<>tal Hr~ .. , 
320.0 


240.0 


96.0 


80.0 


144.0 


64.0 


32.0 


16.0 


320.0 


240.0 


96.0 


80.0 


128.0 


64.0 
32.0 


16.0 


Total Hrs 


480.0 


240.0 


96.0 


80.0 


128.0 


32.0 


32.0 


16.0 


Totedl:lrs 


160.0 


64.0 


96.0 


128.0 


120.0 


128.0 


96.0 


32.0 


· S¥trt Date. 


3-Dec-12 


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 


NEW 


3 8.0 240.0 NEW 


2 2 8.0 32.0 NEW 


16 3 8.0 384.0 NEW 


& mount TF coil to winding machine 4 8.0 32.0 NEW 


TF for OH winding NEW 


lead and prepare for NEW 


NEW 


[2] in-line brazes NEW 


second quarter of layer #1 4 4 8.0 128.0 NEW 


[2] in-line brazes 4 2 8.0 64.0 NEW 


Wind third quarter of layer #1 3 4 8.0 96.0 NEW 


Make [2] in-line brazes 3 2 8.0 48.0 NEW 


Wind forth quarter of layer #1 3 4 96.0 NEW 


Perform prelim electrical tests 2 16.0 NEW 


Braze layer to 3 NEW 


4 NEW 


4 8.0 NEW 


3 4 8.0 96.0 NEW 


3 2 8.0 48.0 NEW 


3 4 8.0 96.0 NEW 


3 2 8.0 48.0 NEW 


3 4 8.0 96.0 NEW 


2 8.0 16.0 NEW 


3 8.0 48.0 NEW 


4 128.0 NEW 


4 8.0 96.0 NEW 


3 4 8.0 96.0 NEW 


3 2 8.0 48.0 NEW 


3 4 8.0 96.0 NEW 


3 2 8.0 48.0 NEW 


3 4 8.0 96.0 NEW 


2 8.0 16.0 NEW 


3 8.0 48.0 NEW 


4 8.0 128.0 NEW 


brazes 4 NEW 


second quarter of layer #4 4 8.0 96.0 NEW 


[2] in-line brazes 2 8.0 48.0 NEW 


third quarter of layer #4 3 4 8.0 96.0 NEW 


[2] in-line brazes 3 2 8.0 48.0 NEW 


forth quarter of layer #4 3 4 8.0 96.0 NEW 


final lead brazes 3 2 8.0 48.0 NEW 


1 2 8.0 16.0 NEW 


3 4 8.0 96.0 NEW 
NEW 


NEW 


NEW 


NEW 
NEW 


NEW 


Remove mold from OH coil 2 4 8.0 64.0 NEW 


Cleanup OH coil 2 2 8.0 32.0 NEW 


lverplate all electrical surfaces [OH!rF] 3 8.0 24.0 NEW 


Perform Final OH electrical tests 2 8.0 16.0 NEW 
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Tab E OHTF Coil Fabrication 


intermediate spacer (Aquapour) between OH 
TF bundles 10 3 8.0 


hydrostat and flow tests- OHITF coils 3 2 8.0 


Upper & Lower Crowns 10 4 80 


5 3.0 


1 
5 3 


and oven cure] 8 3 
grounciwall insulatton 2 2 


for winding 5 2 
5 3 
1 2 
5 3 
1 2 
1 2 
5 3 
1 2 
5 3 
1 2 
1 2 
5 3 
1 2 
5 3 
1 2 
1 2 
5 3 
1 2 
5 ;3 
1 2 


4 
2 4 
8 1 


4 
2 2 
3 1 
1 2 


5 3 
3 2 
1 5 


106 


Machinist Technician 


TOOLING & EQUIPMENT Man-hours Man-hours 


TF conductor stands- tube soldering 160 


TF conductor stands- insulating 
Quadrant mold 160 


Full coil mold 160 
VPI delivery system 160 


Lift beam- conductor 80 


Lift learn for coil 80 
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240.0 


48.0 


320.0 
40.0 


S1.262.148.48 


40.0 
120.0 


8.0 192.0 
8.0 32.0 
8.0 80.0 
8.0 120.0 
8.0 16.0 
8.0 120.0 
8.0 16.0 
8.0 16.0 
8.0 120.0 
8.0 16.0 
8.0 120.0 
8.0 16.0 
8.0 16.0 
8.0 120.0 
8.0 16.0 


.s.o 120.0 
8.0 16.0 
8.0 16.0 
8.0 120.0 . 
8.0 16.0 
8;0 120.0 
8.0 16.0 


8.0 
8.0 
8.0 
8.0 32.0 
8.0 32.0 
8.0 24.0 
8.0 16.0 


8.0 120.0 
8.0 48.0 
8.0 40.0 


2296.0 


M&S 


Revised 


k$ 
$5.0 


$20.0 
$70.0 
$85.0 
$20.0 
$15.0 
$25.0 


NEW 
NEW 
NEW 
NEW 


DELETE 
DELETE 


DELETE 
DELETE 
DELETE 
DELETE 
DELETE 
DELETE 
DELETE 
DELETE 
DELETE 
DELETE 
DELETE 
DELETE 
DELETE 
DELETE 
DELETE 
DELETE 
DELETE 
DELETE 
DELETE 
DELETE 
DELETE 
DELETE 
DELETE 


DELETE 
DELETE 
DELETE 
DELETE 
DELETE 
DELETE 
DEI,.ETE 
DELETE 
DELETE 


DELETE 
DELETE 
DELETE 
DELETE 


Start 
Date 
done 
done 
done 


done 
done 
done 
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Taping machines [2] 
Tension unit 
Braze unit 
Braze fixture and work coil 
Winding machine for OH 
Mold for OH-TF spacer [Aquapour] 
OH winding clamps- 4-sets 
OH Mold 
Sandblast unit 
Miscellaneous tools & fixtures 
"Aquapour"- castable material 


hardware 
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Tab E OHTF Coil Fabrication 


144 240 


80 40 


160 
120 


160 160 


864 1040. 


$78;071.04 $9~,974.4() 
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$30.0 


$5.0 


$10.0 
$10.0 


$25.0 
$20.0 


$100.0 
$10.0 


$125.0 
$10.0 
$20.0 


$160.0 
$15.0 
$20.0 
$10.0 


$755~0 


done 


done 


done 


NEW 


done 
done 
done 


TOTAL 


done 
done 
done 


done 


done 


done 
, .. 


"· 


·~27.0. 


FV2009 Hourly R~ 


EA//EM 


EMf/EM 


EEl/EM 


EAD/SB 


EMI/SM 


EMI/SB 


EM!ffB 


M&S 


$2,589.2 


6/29/2012 







Tab E OHTF Coil Fabrication 


40 30 


72 54 


72 54 


72 54 
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J .H. Chrzanowski NSTX CENTERSTACK- UPGRADE 6/29/2012 


Responsible 
Basis of Cost Work Activity Name Cog Engr Duration Start EAEM1 EAEM2 EAEM EASB2 EMSM1 M&S OS Travel Stkrm. Subtotal Category Contingency Estimate 


Center Package Job N Date mhrs mhrs mhrs mhrs mhrs M&S % 


(Weeks) (Chrzan.) Myatt (general) (Morris) (Meighan) KS k$ k$ k$ kS .... See Job 
',J, ' II) ('()If ( ,., )dll<•ll Chrzanowski 1300 


$0.0 


24-Jun-10 100 $0.0 2 20% 
24-Jun-10 60 $0.0 2 20% 
24-Jun-10 60 $0.0 " <. 20% 


Calculation write/Check/Fila 24-Jun-10 60 2 20% 
Complete Cad datal/ and assembl drawings of Inner PF coils & supports 24·Jun·10 416 $0.0 2 20% 
Prepare for FOR 2 11-Mar-11 24 $0.0 2 10% 
PurehasiF & Failrlcatlon $0.0 
ProCUifl Conductof 


Generate SOW tor conductor 2 27·May·11 2 10% 
Prep requisition & submit to procurement 1 10-Jun-11 2 10% 
Bid & award conductor order [220%} 5 17·Jun·11 2 10% 
Manufacture Copper conductor [extrusion] 14 22·JUI·11 $46.4 $46.4 3 25% 
Procure K& tonli ass co-wound lnaulslfon 


Prep requisition & submit to procurement (Insulation} 1 26·AliQ·11 8 2 10% 
Procure Kapton/glass co-wound insulation 10 2-Sep-11 18 $20.0 $20.0 6 20% 


Coil Fabrication- 6 co/Js 


Procure Stainless steel supt tor PF1A & PF18 coils 16 29·Jlll·11 40 $150.0 $2.0 $152.0 3 25% 
Generate SOW & Manufacturing SPEC tor Inner PF coils 3 23·Se 11 2 10% 
Prep requisiflon & submit to procurement 1 14·0ct·11 2 10% 
Review bids and award contract 6 21·0Ct·11 2 10% 
Fabricate Inner {6} Inner PF coifs 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: 
Sept 7 2,012 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 Results 
6- Catalogue PriceNendor Quote 
7- Placed Contracts 
8- Actual experience for NCSX Work 
9-0ther 
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Attendees: 


1. 


ECP-041 Change Control Board 


Date: 6 August 2012 


2. ~nr. C',blrt(hnow:;L/ 


3. ~ [(L-..J~uwS\'.-j 
4. L, :0vDgk 


5. A1 . tJ, (..t.{~J 
I 


6. 


7. 


8. 


9. 


10.--------


11.--------


12.--------


13.--------


14.--------












NATIONAL SPHERICAL TORUS EXPERIMENT
UPGRADE PROJECT


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


045ECP-


Log


Main Menu


Print PDF


Originator (CAM) Chrzanowski Date Submitted 8/6/2012


ECP No. 045 ECP Title Re-estimating of remaining Center Stack Work 


Required
Reviewers


(Change
Control Board)


Williams
Strykowsky
Dudek
Stevenson


Langish
Other...


Change Level 2 Federal Project Director


Change Level      Approving Official                     Approval                              Signature


Approvals


              3                  NSTXU Project Manager Yes No


              3a                NSTXU Engineering Lead
   Expedited ECP 


Yes No


              2                NSTXU Federal Project Dir. Yes No


              1               Associated Director OFES Yes No


              0               Deputy Secretary of Energy Yes No


Approval Date


Top
COVER PAGE


Primavera Updated
Cobra Updated
WAD Updated
RAM Updated







NATIONAL SPHERICAL TORUS EXPERIMENT
UPGRADE PROJECT


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


045ECP-


Log


Main Menu


Print PDF


Originator (CAM) Date Submitted


Type of Change Technical Cost Schedule Editorial Other


Type of ECP Standard Expedited


Reason for Change Re-estimating of remaining Center Stack Work


Impacted
WBS Elements


1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
PEP


Milestone
Other...


Impact on Materials
Parts  Already Manuf.


If yes, what is
recommended


disposition


(Check all that apply)


Impacts of Change Cost and schedule change
(Briefly Describe)


Yes No


Control Accounts 1000
1001
1002
1200
1300
1301
1302
1303
1304
1305


1306
1307
1310
2300
2420
2425
2430
2440
2450
2460


2470
2475
2480
2485
2490
3200
3300
3400
4100
4500


5000
5200
5501
6100
7200
7300
7400
7100
7710
7900


8200
8210
8250
Other...


PART I
Chrzanowski 8/6/2012







NATIONAL SPHERICAL TORUS EXPERIMENT
UPGRADE PROJECT


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


045ECP-


Log


Main Menu


Print PDF


Detailed Description of Change


List of
Attachments


Primavera Schedule  (Before/After) Cobra (Before/After) Other...


Description
of Change


Update Control Accounts per the attached schedule. The "Change" field has either a D, N or is
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:


___________________________
Jim Chrzanowski


Reviewd by:


___________________________
Larry Dudek


SUBMIT ECP


Do not fill in information below this point







Activity ID Activity Name Original
Duration


Activity %
Complete


Start Finish BL Project Start BL Project Finish Budgeted Total Cost BL Project Total
Cost


evms
rule


changes


Job: 1300 - CenteJob: 1300 - Center Stack-CHRZANOWSKI 332 01-Jun-12 A 30-Sep-13 23-Feb-09 17-Jun-11 $752,080.91 $432,442.01


Title IIITitle III 332 01-Jun-12 A 30-Sep-13 23-Feb-09 17-Jun-11 $752,080.91 $432,442.01


1300-0012 Eng 
Support-(Rafttopoulus/Zatz/...


332 6.3% 01-Jun-12 A 30-Sep-13 23-Feb-09 17-Jun-11 $568,551.28 $432,442.01 A


1300-2000 Engineering Support 311 0% 02-Jul-12 A 30-Sep-13 $32,228.11 $0.00 A N


1300-2010 Design Support 42 0% 01-Aug-12 28-Sep-12 $46,025.28 $0.00 A N


1300-2020 Assembly Drawings Design 
Support-Title III


122 0% 01-Oct-12 01-Apr-13 $105,276.24 $0.00 A N


Job: 1301 - Outer Job: 1301 - Outer TF Coils-CHRZANOWSKI 70 04-Oct-12 22-Jan-13 04-Oct-12 14-May-13 $312,780.24 $122,790.00


ProcurementProcurement 70 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


Job: 1304 - Inner TJob: 1304 - Inner TF Bundle (Ds/Fab)-CHRZANO... 80 01-Oct-12 31-Jan-13 30-Oct-12 01-Mar-13 $277,200.00 $132,000.00


ProcurementProcurement 80 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 
to Flex)


80 0% 01-Oct-12 31-Jan-13 30-Oct-12 01-Mar-13 $184,800.00 $66,000.00 C


1304-1244 Fab & Deliver Up/Lwr Teeth 
Interf Struct


60 0% 02-Oct-12 04-Jan-13 05-Nov-12 07-Feb-13 $92,400.00 $66,000.00 C


Job: 1305 - OHMICJob: 1305 - OHMIC Heating Coil (OH)-CHRZANO... 351 08-May-12 A 02-Oct-13 03-Apr-12 12-Sep-13 $1,590,737.42$1,002,990.93


ProcurementProcurement 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  Coil 
Mold


109 0% 07-Aug-12 18-Jan-13 10-May-12 03-Aug-12 $275,061.96 $127,056.40 C


1305-0940A Prep Sample for Rad Insp of 
OH Conductor


2 0% 01-Aug-12 02-Aug-12 $3,266.56 $0.00 E N


1305-0940B Radiological Inspection of OH 
Conductor


23 0% 04-Sep-12 04-Oct-12 $6,476.37 $0.00 F N


1305-1904A Fab & Deliver Taping 
Machines (TECH SHOP)


38 0% 08-May-12 A 23-Aug-12 $40,832.00 $0.00 C N


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


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


Fabrication / AssFabrication / 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 
Support


121 0% 02-Jul-12 A 21-Dec-12 $38,299.55 $0.00 E N


1305-5599A CYANATE-ESTER CTD - 425 
(OH) Procure


1 0% 29-Apr-13 29-Apr-13 $59,400.00 $0.00 F N


1305-5599B CYANATE-ESTER CTD - 425 
(TF) Procure


1 0% 16-Oct-12 16-Oct-12 $66,000.00 $0.00 F N


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
2012 2013 2014


Chrzanowksi = 3834 hrs Steve,Irv,&Mardenfel
=2,649 ;


JIM =150 ;


MORRIS =336 ;


DESIGNER =488 ;


M&S = $240K; Travel = $3K 41=233,932 ; 
35=3,000 ;


M&S = $50K 41=140,000 ;


M&S = $50K 41=70,000 ;


M&S=$197.4k; Machinist=160hrs EM//tb 
=160 ; 41=197.4k ;


EM//Tb=32


M&S=5k


M&S=$25K 41=0 ;TECH SHOP=400hrs


M&S=$20K; Machinist=144hrs;Techs=240hrs
M&S=$20K; Machinist=144hrs;Techs=240hrs


M&S = $85K Machinist = 160 hrs 41=160,000
; EM//tb =160 ;


Techs = 288 ; EE//EM =200 ;


Techs = 120 ; M&S =45k ;


Techs = 120 ; M&S =50k ;


Run Date:06-Aug-12 - 12:32 NSTX-U
ECP-045
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Activity ID Activity Name Original
Duration


Activity %
Complete


Start Finish BL Project Start BL Project Finish Budgeted Total Cost BL Project Total
Cost


evms
rule


changes


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


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


1305-5700C Cure Aquapour 2 0% 14-May-13 15-May-13 $3,335.36 $0.00 E N


1305-5800 Rem Mold/Apply slip 
plane/inner groundwall insul


16 0% 16-May-13 07-Jun-13 24-May-13 28-May-13 $40,024.32 $5,003.04 E


1305-6100 Make[2] in-line brazes of 1st 
Quarter of layer#1


5 0% 28-Jun-13 08-Jul-13 19-Jun-13 24-Jun-13 $8,338.40 $6,670.72 E


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


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


1305-S/P04 Procure portable sandblast 
unit


10 0% 18-Sep-12 01-Oct-12 03-Apr-12 16-Apr-12 $0.00 $27,490.32 E D


1305-S/P06 Fab supp struct or OH 
Conductor


10 0% 02-Oct-12 15-Oct-12 17-Apr-12 30-Apr-12 $0.00 $48,898.00 E D


1305-S/P08 Fabricate sandblast enclosure 15 0% 16-Oct-12 05-Nov-12 01-May-12 21-May-12 $0.00 $23,804.00 E D


1305-S/P10 Procure sandblast medium 
and parts


10 0% 18-Sep-12 01-Oct-12 03-Apr-12 16-Apr-12 $0.00 $3,870.00 E D


1305-S/P12 Procure primer CTD-450 10 0% 18-Sep-12 01-Oct-12 03-Apr-12 16-Apr-12 $0.00 $3,870.00 E 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


1305-S/P16 Clean 
conductors/bag/nitrogen fill


20 0% 06-Nov-12 05-Dec-12 22-May-12 19-Jun-12 $0.00 $54,668.00 E D


1305-S/P18 Prime conductor spools 20 0% 06-Dec-12 11-Jan-13 20-Jun-12 18-Jul-12 $0.00 $56,254.40 E D


1305-S/P20 Cure conductor spools 32 0% 06-Dec-12 29-Jan-13 20-Jun-12 03-Aug-12 $0.00 $53,601.40 E D


1305-S/P22 Bag Cure conductor 16 0% 30-Jan-13 20-Feb-13 06-Aug-12 27-Aug-12 $0.00 $28,024.32 E D


VPI Mockup TestVPI Mockup Test 49 11-Jun-12 A 17-Aug-12 $11,432.96 $0.00


1304-1539A Prepare Conductor Bundle for 
VPI Test


5 100% 16-Jul-12 A 20-Jul-12 A $0.00 $0.00 E N


1304-1539B Setup VPI Injection Manifold &
Hoses


15 10% 11-Jun-12 A 10-Aug-12 $8,166.40 $0.00 E N


1304-1539C Run VPI & Cure Bundle 3 0% 13-Aug-12 15-Aug-12 $2,449.92 $0.00 E N


1304-1539D Dissamble Mold VPI Test 1 0% 16-Aug-12 16-Aug-12 $816.64 $0.00 E N


1304-1539E Evaluate VPI 2 0% 16-Aug-12 17-Aug-12 $0.00 $0.00 E N


CS High BayCS 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 
SHARP EDGES


10 100% 02-Jul-12 A 16-Jul-12 A $16,332.80 $0.00 E N


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
2012 2013 2014


Techs = 120 ; EM//tb =128 ;


Techs = 120 ; EM//tb =240 ;


Techs = 120 ; EM//tb =32 ;


Techs = 32 ; EM//tb =384 ;


Techs = 16 ; EM//tb =80 ;


Techs = 160 ; EM//tb =320 ;


Techs = 64 ; EM//tb =96 ;


Contract M&S=120k


Techs = 96 ; EM//tb =80 ;


Techs = 96 ; EM//tb =24 ;


Techs = 96 ; EM//tb =8 ;


Techs = 96 ; EM//tb =0 ;


Run Date:06-Aug-12 - 12:32 NSTX-U
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Activity ID Activity Name Original
Duration


Activity %
Complete


Start Finish BL Project Start BL Project Finish Budgeted Total Cost BL Project Total
Cost


evms
rule


changes


1304-1349B BAKEOUT COND Batch 
1/2-POST SOLDERING 
Quadrant#1


6 100% 17-Jul-12 A 24-Jul-12 A $9,799.68 $0.00 E N


1304-1360 Apply Primer & Cure 
Quadrant#1 Conductors


39 100% 18-Jun-12 A 31-Jul-12 A 06-Sep-12 10-Sep-12 $9,799.68 $4,899.84 E


1304-13602 Apply Primer & Cure 
Quadrant#2 Conductors


6 0% 09-Oct-12 16-Oct-12 14-Nov-12 16-Nov-12 $10,006.08 $5,003.04 E


1304-13603 Apply Primer & Cure 
Quadrant#3 Conductors


6 0% 07-Nov-12 14-Nov-12 04-Jan-13 08-Jan-13 $10,006.08 $5,003.04 E


1304-13604 Apply Primer & Cure 
Quadrant#4 Conductors


6 0% 10-Dec-12 17-Dec-12 13-Feb-13 15-Feb-13 $10,006.08 $5,003.04 E


1304-1360B BAKEOUT COND Batch 
1/2-POST SOLDERING 
Quadrant#2


6 0% 17-Sep-12 24-Sep-12 $9,799.68 $0.00 E N


1304-1360C BAKEOUT COND Batch 
1/2-POST SOLDERING 
Quadrant#3


6 0% 16-Oct-12 23-Oct-12 $10,006.08 $0.00 E N


1304-1360D BAKEOUT COND Batch 
1/2-POST SOLDERING 
Quadrant#4


6 0% 14-Nov-12 21-Nov-12 $10,006.08 $0.00 E N


1304-1520 Apply turn insulation 
Quadrant #1


37 50% 25-Jun-12 A 15-Aug-12 13-Sep-12 20-Sep-12 $44,098.56 $19,599.36 E


1304-1530 Assemble Quadrant #1 INTO 
MOLD


10 0% 13-Sep-12 26-Sep-12 21-Sep-12 04-Oct-12 $32,665.60 $41,176.00 E


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


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


1304-1570 Remove Quadrant #1 from 
mold


3 0% 09-Oct-12 11-Oct-12 24-Oct-12 24-Oct-12 $10,006.08 $3,335.36 E


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


1304-1620 Apply turn insulation 
Quadrant #2


15 0% 18-Oct-12 07-Nov-12 20-Nov-12 28-Nov-12 $33,353.60 $16,676.80 E


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


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


1304-1670 Remove Quadrant #2 from 
mold


2 0% 03-Dec-12 04-Dec-12 04-Jan-13 04-Jan-13 $6,670.72 $3,335.36 E


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


1304-1720 Apply turn insulation 
Quadrant #3


15 0% 10-Dec-12 08-Jan-13 11-Jan-13 17-Jan-13 $33,353.60 $16,676.80 E


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


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


1304-1770 Remove Quadrant #3 from 
mold


2 0% 29-Jan-13 30-Jan-13 14-Feb-13 14-Feb-13 $6,670.72 $3,335.36 E


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


1304-1820 Apply turn insulation 
Quadrant #4


15 0% 05-Feb-13 25-Feb-13 21-Feb-13 27-Feb-13 $50,030.40 $16,676.80 E


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
2012 2013 2014


Techs = 20 ; EM//tb =96 ;


Techs = 20 ; EM//tb =96 ;


Techs = 20 ; EM//tb =96 ;


Techs = 160 ; EM//tb =96 ;


Techs = 160 ; EM//tb =96 ;


Techs = 160 ; EM//tb =96 ;


Techs = 160 ; EM//tb =432 ;


Techs = 400 ; EM//tb =320 ;


Techs = 64 ; EM//tb =80 ;


Techs = 64 ; EM//tb =128 ;


Techs = 32 ; EM//ST =96 ;


Techs = 32 ; EM//tb =32 ;


Techs = 160 ; EM//tb =320 ;


Techs = 64 ; EM//tb =80 ;


Techs = 64 ; EM//tb =144 ;


Techs = 32 ; EM//tb =64 ;


Techs = 32 ; EM//tb =32 ;


Techs = 160 ; EM//tb =320 ;


Techs = 64 ; EM//tb =80 ;


Techs = 64 ; EM//tb =128 ;


Techs = 32 ; EM//tb =64 ;


Techs = 32 ; EM//tb =32 ;


Techs = 160 ; EM//tb =480 ;
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Activity ID Activity Name Original
Duration


Activity %
Complete


Start Finish BL Project Start BL Project Finish Budgeted Total Cost BL Project Total
Cost


evms
rule


changes


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


1304-1860 Cure VPI'd coil 3 0% 13-Mar-13 15-Mar-13 15-Mar-13 26-Mar-13 $13,341.44 $6,670.72 E


1304-1870 Remove Quadrant #4 from 
mold


2 0% 18-Mar-13 19-Mar-13 27-Mar-13 27-Mar-13 $3,335.36 $1,667.68 E


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


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


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


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


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


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


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


1304-5300 Remove full TF from mold and 
cleanup


3 0% 22-Apr-13 24-Apr-13 13-May-13 13-May-13 $10,006.08 $1,667.68 E


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


Job: 1306 - Inner PJob: 1306 - Inner PF Coils-CHRZANOWSKI 315 16-Apr-12 A 19-Jul-13 17-Oct-12 03-Dec-13 $576,504.89 $409,934.19


ProcurementProcurement 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 $0.00 E N


1306-2052 Additional PF 1A & 1C copper 98 0% 01-Nov-12 29-Mar-13 $66,000.00 $0.00 C N


1306-4030 Fab & Deliver SS Supp for 
PF1A/B(W/ACT 1306-5050


80 0% 27-Sep-12 29-Jan-13 17-Oct-12 18-Feb-13 $0.00 $141,723.20 C D


1306-5050 Fab & Deliver Inner PF Coils 
(Coil & SS Supp)


200 0% 27-Sep-12 19-Jul-13 19-Feb-13 03-Dec-13 $510,504.89 $268,210.99 C


Job: 1307 - CS CaJob: 1307 - CS Casing Assembly -CHRZANOWSKI 60 06-Feb-13 30-Apr-13 $62,060.00 $0.00


ProcurementProcurement 60 06-Feb-13 30-Apr-13 $62,060.00 $0.00


1307-2270A Fab/Deliver Ceramic Break SS 
Struct (+M&S)


60 0% 06-Feb-13 30-Apr-13 $62,060.00 $0.00 C N


Job: 1302 - CenteJob: 1302 - Center Stack Assembly-CHRZANOW... 430 07-May-12 A 03-Feb-14 12-Nov-12 21-Mar-14 $263,414.84 $132,604.32


Fabrication / AssFabrication / 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 
Assembly Area(+MHRS)


39 0% 07-May-12 A 24-Aug-12 $27,396.00 $0.00 E


1302-0080 Built New CS Assembly 
Fixture


20 0% 05-Apr-13 02-May-13 12-Nov-12 11-Dec-12 $76,108.92 $45,302.40 E


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
2012 2013 2014


Techs = 64 ; EM//tb =80 ;


Techs = 64 ; EM//tb =128 ;


Techs = 32 ; EM//tb =32 ;


Techs = 32 ; EM//tb =32 ;


Techs = 200 ; EM//tb =280 ;


Techs = 32 ; EM//tb =48 ;


Techs = 32 ; EM//tb =96 ;


Techs = 96 ; EM//tb =128 ;


Techs = 64 ; EM//tb =120 ;


Techs = 64 ; EM//tb =128 ;


Techs = 16 ; EM//tb =96 ;


Techs = 16 ; EM//tb =32 ;


~~$00k


M&S=50k


M&S=$100K; Meighan=40hrs 41=00,000 ; 
35=0,000 ; EM//SM =00 ;


M&S=$180K; Meighan=120hrs 41=240,000 ; 
35=8,000 ; EM//SM =160 ;48=150,000


M&S=$45K 41=45,000 ;35=2,000


Paluzzi=200hrs EA//SB =200 ;


Techs=160hrs;Welder=120hrs;M&S=$10K 
EM//tb =160 ; EM//tb =244 ; 41=25,000 ; 
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ECP-045


Page 4 of 5


                                                                                                           © Oracle Corporation







Activity ID Activity Name Original
Duration


Activity %
Complete


Start Finish BL Project Start BL Project Finish Budgeted Total Cost BL Project Total
Cost


evms
rule


changes


1302-0170 Perf Accept Elect & Hydr test 
on PF Coils


4 0% 29-Jul-13 01-Aug-13 11-Dec-13 17-Dec-13 $6,670.72 $7,128.48 E


1302-0170D Mount CS casing support to 
lower PF1A


5 0% 26-Aug-13 30-Aug-13 20-Jan-14 24-Jan-14 $16,676.80 $8,620.80 E


1302-1500A Position OH/TF in vertical 
position


3 0% 20-Nov-13 22-Nov-13 28-Jan-14 30-Jan-14 $10,344.96 $7,758.72 E


1302-1500B Join the Lower PF1A 
assembly with OH/TF Bundle


3 0% 25-Nov-13 27-Nov-13 31-Jan-14 04-Feb-14 $10,344.96 $7,758.72 E


1302-1500C Install the surface diagnostics 
onto OH surface


15 0% 05-Dec-13 06-Jan-14 05-Feb-14 25-Feb-14 $38,793.60 $25,862.40 E


1302-1500D Install Micro-therm insulation 
around OH coil


7 0% 07-Jan-14 15-Jan-14 26-Feb-14 06-Mar-14 $24,138.24 $12,069.12 E


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


1302-1501B Apply groung Plane to OH 
Outer Surface


3 0% 02-Dec-13 04-Dec-13 $5,172.48 $0.00 E N


1302-1501D Transport OH/TF coil/Support 
Struct to Hot Cell


1 0% 16-Jan-14 16-Jan-14 $4,310.40 $0.00 E N


1302-1502D Transport the CS Casing with 
Tiles to Hot Cell


1 0% 17-Jan-14 17-Jan-14 $3,448.32 $0.00 E N


1302-1540A Install outer bands/flux loops 
Inner PF1C coils


7 0% 17-Sep-13 25-Sep-13 10-Feb-14 18-Feb-14 $11,673.76 $12,069.12 E


1302-1541A Weld outer Wall of PF1C 
Cases


5 0% 26-Sep-13 02-Oct-13 $8,507.84 $0.00 E N


1302-1550 Deliver CS to NTC 1 0% 03-Feb-14 03-Feb-14 21-Mar-14 21-Mar-14 $2,586.24 $1,724.16 E


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
2012 2013 2014


Meighan=24hrs; Techs = 24hrs EM//SM =00 ; 
EM//ST =64 ;


Techs=40 hrs EM//tb =160 ;


Meighan=690 hrs; Techs=4320 hrs; M&S = 
$20K EM//tb =96 ; 41=70,000 ; 37=10,000 ;


Meighan=690 hrs; Techs=4320 hrs; M&S = 
$20K EM//tb =96 ; 41=70,000 ; 37=10,000 ;


Meighan=690 hrs; Techs=4320 hrs; M&S = 
$20K EM//tb =360 ; 41=70,000 ; 37=10,000 ;


Meighan=690 hrs; Techs=4320 hrs; M&S = 
$20K EM//tb =224 ; 41=70,000 ; 37=10,000 ;


Meighan=690 hrs; Techs=4320 hrs; M&S = 
$20K EM//tb =160 ; 41=70,000 ; 37=10,000 ;


Meighan=690 hrs; Techs=4320 hrs; M&S = 
$20K EM//tb =48 ; 41=70,000 ; 37=10,000 ;


Meighan=690 hrs; Techs=4320 hrs; M&S = 
$20K EM//tb =40 ; 41=70,000 ; 37=10,000 ;


Meighan=690 hrs; Techs=4320 hrs; M&S = 
$20K EM//tb =32 ; 41=70,000 ; 37=10,000 ;


EM//tb =112


EM//tb =80


EM//tb =24


Run Date:06-Aug-12 - 12:32 NSTX-U
ECP-045
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