Work Authorization Document

NSTX Upgrade Project

Control 4500  |Title: MPTS VV Modification
Account #:
WBS 141 Title: Plasma Diagnostics

Period of Performance:

03 May 2010 through 15 November 2013

Authorized Budget:

$949 Control Account Manager: Labik

Revision #: 0

Revision Date:

July-11

Authorized Work Description:

The Plasma Diagnostics provide information on discharge parameters to characterize NSTX plasmas and guide its operation for optimized
performance. The diagnostic subsystems included in this WBS are:

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.
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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) | FY11 FY12 ‘ FY13 FY14 ‘ FY15 ‘ FY16
[ T
NSTX Upgrade Project
Subtotal 888/03MAY10A |03MAY10A 15NOV13  |18NOV13 -1] 1,700 952,113.18 348,872.08 383,224.97- T \
| |
Job: 4500 - MPTS VV Modification-Labik
Subtotal 888/03MAY10A |03MAY10A 15NOV13  |18NOV13 -1] 1,700 952,113.18 348,872.08 333,224.97- T |
e |
Design
MPTS-0003 |PREPARE WORK PLANNING FORM 49*/110CT10* |110CT10A 120CT10 20DEC10A -47 1,265.68|100 1,265.68 1,265.68| =3 )
MPTS-0004 |Prep System Description 191*%16AUG10A |16AUG10A 25JAN11 20MAY11 -83 148 3,110.09 80 2,454.80 3,068.50] IEM =20 “R//RM =0 .
MPTS-0007 |85Mechanical Design Bay L 175*01SEP10A |010CT10A 17JAN11 15JUN11 -106| 169 31,726.30/85 26,413.21 31,074.37| JIEM =90 -EA/ISB =140 -
MPTS-0008 | Port Support Design Bay L 123*18JAN11* |24JAN11A 10FEB11  [15JUL11 -109| 148 47,648.20(60 | 28,588.92 47,648.20 M/EM =100 :RI//RM =40
A//ISB =200 ;
MPTS-0009 |Stress Analysis - Bay L 186*11AUGI10A |11AUG10A 14JANI1  |[10MAY11 -82| 148 144,672.59(95 |135,103.01| 142,213.69 IEM =60 :EA//EM =700
RM =20 ;
MPTS-0009A |Stress Analysis - Bay F 93*/01NOV10* |23DEC10A 21FEB11  |10MAY11 -56| 148 52,830.00(95 | 50,188.50 52,830.00 JEM =20 - EAJEM =240 -
MPTS-0010 |N/A Technical Support (see 0021) 49|01SEP10A [01SEP10A 01SEP10A |01SEP10A 0 0.00 100 0.00 0.00
MPTS-0011 |Conceptual Design presented at PDR 7|23AUG10A |23AUG10A 31AUG10A |31AUGI10A 0 0.00 100 0.00 0.00
MPTS-0011A |Conceptual Design Chits 20{01SEP10A |01SEP10A 29SEP10A |29SEP10A 0 0.00 /100 0.00 0.00 =20
MPTS-0014 |Mechanical Design Bay F 145+ 03JAN11* |01DEC10A 30JUNI1  |30JUN11 o] 562 36,764.85(70 | 25735.40 24,414.16 JIEM =35 :R//RM =0 :
\//SB =250 ;
MPTS-0015 |Port Support Design Bay F 155*02JUN11* |07JAN11A 16AUG11  [15AUG11 1| s31 48,366.35(85 | 41,111.40 0.00 M/EM =100 :R/IM/RM =15
AlISB =240 ;
MPTS-0020 |CONDUCT PDR for MPTS 1|10FEB11* |09MAY11* 10FEB11  [09MAY11 62| 143 6,518.05 0.00 6,518.05 IEM =20 :R/I/RM =5 :EA/SB=20
MPTS-0020A |Input for Global FDR 11/01IMAR11* |18MAY11* 15MARI1  |02JUN11 56| 137 28,223.30 0.00 2822330 mE /IEM =60 :R/I/RM =20 :
EA//EM =60 ;EA/SB =30 ;
MPTS-0021 |Technical Support General (LOE) 250*|010CT10 |010CT10A 30SEP11 30SEP11 0 554 9,751.00|LOE 5,577.57 5,577.57 EM/EM =40 :RI/RM =20 -
MPTS-0023 |Disposition PDR Chits 33|15APR11* |[10MAY11* 01JUN11  |24JUN11 -17| 548 17,911.60 0.00 5,970.54 HE MIEM =60 :R//RM =20
EA/ISB =40 ;
MPTS-0023A |Center Stack - Peer Review 0 18MAY11* 0| 574 0.00 0.00 0.00
MPTS-0025 |Design Pro E Model - (Bay L) 218*15SEP10A |15SEP10A 29JUL11  |29JUL11 o| 587 10,737.36 80 8,589.88 7,634.36 EM/EM =20 :RI/IRM =20
EA//SB =120 ;
MPTS-0025A |Design Pro E Model - (Bay F) 218*15SEP10A |15SEP10A 29JUL11  |29JUL11 o| 587 10,737.36|90 9,663.63 7,634.36 EM/EM =20 :RI/IRM =20
EA//SB =140 ;
MPTS-0026 |Update Optic & Stress Analyses 155*21FEB11* |15DEC10A 20JUL11  [290UL11 o| 587 20,505.40 |20 4,101.08 9,073.19 EM//EM =20 :EAJ/EM =90
R/IIRM =0 ;
Data Date 30APR11|1105 NSTX UPGRADES Sheet1of2/ | Early Bar
Run Date 20MAY11 11:01 RESOURCE LOADED SCHEDULE progress Bar
CD-2 Schedule
April 2011 I  Critical Activity
© Primavera Systems, Inc.




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) i \FHY\l\l\H i \FHYHl\Z\ i } i \FHYHl\g\H 1 ‘F‘\‘(Hlm ‘} ‘ H':\\\(Hlﬁ ‘ ‘} ‘ HFHYHlﬁ
MPTS-0027  Update Cost & Schedule Estimate 24 09MAY11* |19MAY11* 10JUN11  22JUN11 -8| 574 4,019.85 0.00 0.00 HE WEM =20 - RIIRM =5
MPTS-0028 |Final Design Changes 48|23MAY11* [23MAY11* 29JUL11  [29JUL11 0| 572 23,181.55 0.00 0.00 EM//EM =20 ;R/I/RM =5
EA//EM =80 ;EA//SB =30 ;
MPTS-0028A |[CONDUCT FDR MPTS VV interface 18[17AUG11* |21JUL11* 12SEP11  |15AUG11 19| 531 8,622.80 0.00 0.00 EM//EM =20 ;EA//SB =30 ;
R/IIIRM =10 ;
MPTS-0028C |CONDUCT FDR externals 18|30AUG11* [30AUG11* 23SEP11  |23SEP11 0| 508 13,369.60 0.00 0.00 EEM//EM =20 :EASB =20 : EA??EM=40
MPTS-0029 |Detail Drawings 43|01AUG11* [31IMAY11* 29SEP11  |29JUL11 43| 567 15,655.20 0.00 0.00 DEM//EM =20 ;RINRM =0
EA//SB =100 ;
MPTS-0030 |FDR Chit Response 5/13SEP11  |16AUG11 19SEP11  |22AUG11 19| 531 24,430.65 0.00 0.00 HE MI/EM =20 ;R/RM =5 ;
EA//EM =80 ;EA/SB =40 ;
Procurement
MPTS-0032 [Bay L Wire Seal Flange & Nozzle w/Weld Prep] 130[030CT11* |[030CT11* 11APR12 [11APR12 o] 503 27,534.90 0.00 0.00 EEM//EM -10 - 41=20.000
MPTS-0033 |Bay L Port Cover 130[030CT11* |030CT11* 11APR12 |11APR12 o] 503 8,607.45 0.00 0.00 EEM//EM -5 4126000 -
MPTS-0035 |Misc Materials 130[030CT11* |030CT11* 11APR12 |11APR12 o] 503 12,054.90 0.00 0.00 EEM//EM 10 | - 41=8000 -
MPTS-0036 |Tooling 130{030CT11* |030CT11* 11APR12 11APR12 0 503 7,317.45 0.00 0.00 E41_5000 -em//em=5
Fabrication
MPTS-0038 |Fabricate Tooling & New Port Support 76/03JAN12* |03JAN12* 17APR12  |17APR12 o| 445 70,390.20 0.00 0.00 EM/EM =80 ;EM//SM =150 ;
Assemblies EDP//TB =300 .
MPTS-0039 |POP Vessel Wall Plate and Nozzle Mockup 42|03MAY11* |[03MAY11* 30JUN11  |30JUN11 0| 646 75,190.80 0.00 0.00 EEI\ /IEM =60 ;EMI/SM =240 ;
DP//TB =300 ;
MPTS-0041 |Low Power Laser Holder for Bay L, Fand F/G|  15[18APR12 |18APR12 08MAY12 |08MAY12 0| 445 27.456.20 0.00 0.00 HEM//EM =20 EM//SM =40
DP//TB =60| ;EA//SB =80 ;
Installation
MPTS-0043A |Protective Enclosure Cutting Debris 12|01FEB12* |01FEB12* 16FEB12  |16FEB12 0| 503 19,802.60 0.00 0.00 HEM//EM -20 | ‘DP/TB =160 -
MPTS-0044 |Installation Procedure 79|21MAR12* |19JAN12 11JUL12  |08MAY12 44| 445 3,469.80 0.00 0.00 EEM//EM 20 -
MPTS-0045 |SetUp Cutting Device Si /Machine P 40{12JUL12 09MAY12 06SEP12 05JUL12 44| 445 0.00
B‘-EE/FP/G utting Device Supp/Machine Penetr 58,236.80 0.00 DEVV/SM =160 DP//ITB =300
MPTS-0046 |Set Up New Ports Support Bays L&F 18|07SEP12  |06JUL12 020CT12  |31JUL12 44| 445 13,028.00 0.00 0.00 DEM//SM -40 - DPITB =60
MPTS-0047 |Weld New Ports 23|030CT12 |01AUG12 02NOV12 |31AUG12 44| 445 13,984.50 0.00 0.00 HDP//TB 120 -EM/EM=10
MPTS-0048 [Set up and Machine Bay F Edge 13|24APR13* |24APR13* 10MAY13  |10MAY13 0| 164 23,518.30 0.00 0.00 HEM IEM =20 :EM//SM
DP//TB =90 ;
MPTS-0050 |Metrology Support & leak check ports 183[28FEB13* |01MAR13* 15NOV13  |18NOV13 -1| 1,700 21,394.50 0.00 0.00 EEM//EM 120 -
FY104500A  |FY10 Actuals Cost 110|03MAY10A |03MAY10A 30SEP10A |30SEP10A 0 10,079.00|100 | 10,079.00 10,079.00 5147
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4500 MPTS VV Modification (Labik)

BCWS
CUM BCWS
BCWP
CUM BCWP
ACWP
CUM ACWP
Ccv
SV

START  28FEB2009 31MAR2009 30APR2009 31MAY2009 30JUN2009 31JUL2009 31AUG2009 30SEP2009 310CT2009 30NOV2009 31DEC2009
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
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
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




4500 MPTS VV Modification (Labik)

BCWS
CUM BCWS
BCWP
CUM BCWP
ACWP
CUM ACWP
cv
SV

31JAN2010 28FEB2010 31MAR2010 30APR2010 31MAY2010 30JUN2010 31JUL2010 31AUG2010 30SEP2010 310CT2010 30NOV2010 31DEC2010

0 0 0 0 2 2 2 21 37 42 53 45
0 0 0 0 2 4 6 27 64 106 160 205
0 0 0 0 0 0 0 0 0 0 0 210
0 0 0 0 0 0 0 0 0 0 0 210
0 0 0 0 0 0 0 0 0 0 0 223
0 0 0 0 0 0 0 0 0 0 0 223
0 0 0 0 0 0 0 0 0 0 0 -14
. . . . -2. -4. -6. -27. -64. -1086. -160. 5.

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 94

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 1.02




4500 MPTS VV Modification (Labik)

BCWS
CUM BCWS
BCWP
CUM BCWP
ACWP
CUM ACWP
cv
SV

31JAN2011 28FEB2011 31MAR2011 30APR2011 31MAY2011 30JUN2011 31JUL2011 31AUG2011 30SEP2011 310CT2011 30NOV2011 31DEC2011
69 48 42 19 65 84 35 26 48 8 9 9
274 322 364 383 448 532 568 594 642 651 659 668
65 30 32 12 0 0 0 0 0 0 0 0
275 304 337 348 348 348 348 348 348 348 348 348
45 41 45 102 0 0 0 0 0 0 0 0
268 309 354 457 457 457 457 457 457 457 457 457
6 -5 -17 -108 -108 -108 -108 -108 -108 -108 -108 -108
1. -18. -28. -35. -100. -184. -219. -245. -294. -302. -311. -320.
1.02 .99 .95 .76 .76 .76 .76 .76 .76 .76 .76 .76
1 0.94 0.92 0.91 0.78 0.65 0.61 0.59 0.54 0.54 0.53 0.52




4500 MPTS VV Modification (Labik)

BCWS
CUM BCWS
BCWP
CUM BCWP
ACWP
CUM ACWP
cv
SV

31JAN2012 29FEB2012 31MAR2012 30APR2012 31MAY2012 30JUN2012 31JUL2012 31AUG2012 30SEP2012 310CT2012 30NOV2012 31DEC2012
28 48 30 32 12 1 20 33 17 15 1 0
697 744 774 806 818 818 839 871 889 903 904 904
0 0 0 0 0 0 0 0 0 0 0 0
348 348 348 348 348 348 348 348 348 348 348 348
0 0 0 0 0 0 0 0 0 0 0 0
457 457 457 457 457 457 457 457 457 457 457 457
-108 -108 -108 -108 -108 -108 -108 -108 -108 -108 -108 -108
-348. -396. -425. -457. -469. -470. -490. -523. -540. -555. -556. -556.
.76 .76 .76 .76 .76 .76 .76 .76 .76 .76 .76 .76
0.5 0.47 0.45 0.43 0.43 0.43 0.42 0.4 0.39 0.39 0.39 0.39




4500 MPTS VV Modification (Labik)

BCWS
CUM BCWS
BCWP
CUM BCWP
ACWP
CUM ACWP
cv
SV

31JAN2013 28FEB2013 31MAR2013 30APR2013 31MAY2013 30JUN2013 31JUL2013 31AUG2013 30SEP2013 310CT2013 30NOV2013 31DEC2013
0 0 2 12 17 2 3 3 2 3 1 0
904 904 907 918 935 938 940 943 945 948 949 949
0 0 0 0 0 0 0 0 0 0 0 0
348 348 348 348 348 348 348 348 348 348 348 348
0 0 0 0 0 0 0 0 0 0 0 0
457 457 457 457 457 457 457 457 457 457 457 457
-108 -108 -108 -108 -108 -108 -108 -108 -108 -108 -108 -108
-556. -556. -558. -570. -587. -589. -592. -594. -597. -599. -601. -601.
.76 .76 .76 .76 .76 .76 .76 .76 .76 .76 .76 .76
0.39 0.39 0.38 0.38 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37




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.
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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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l Work Approval Form (WAF)

Cost Center: 9417
Job Number: 4500
Job Title: MPTS - CSU-Vacuum Vessel Modifications

Job Manager: George Labik
Rev 1 7/23/2010

Description:
The increased diameter of the Center Stack Upgrade requires changes to the
laser path which requires a new laser input vessel penetration and plugging of
the existing penetration, modification of the alignment probe, expansion of the
South wall laser components enclosure, modification of the L port or new
penetration for an external laser dump, a vacuum boundary extension for the
laser dump, repositioning the RWM coil 'LA' vertical legs, special
configuration of the PF coil support column near Bay G. repositioning of the
Optics Box, possible reconfiguration of the Optics Box. Modifications are to
anticipate a third laser in the future and accommodation of other diagnostics

including CHERS background and FIDA

Schedule:
See Tab B or attached

Approvals: g
2L

Job Manage/r <

/e i
7, /3 A 0
Project rviar‘fager'

m/(iﬁb 00/3 //o

Engineering Department Head

VY-

JOB NO 4500 CD2 R0O.xIs Tab A Description 7/29/2010 10:29 AM
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