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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:
• Magnetic measurement diagnostics;
• Current density profile diagnostics;
• Laser and microwave diagnostics;
• Visible and total radiation diagnostics; 
• Ultra violet and x-ray diagnostics;
• Particle measurement diagnostics; 
• Divertor diagnostics; and
• Plasma Edge and vacuum diagnostics. 
  
The NSTX Center Stack Upgrade will require new magnetics diagnostics to be installed This WBS element includes the design and 
fabrications of Center Stack magnetics diagnostics to replace units removed with the old Center Stack. Installation of these diagnostics is 
included in WBS element 1.1.3.3.4.

   1- A detailed Control Account schedule showing all work packages and planning packages.

   2- Budgeted Cost by month.

   3- Original Work Authorization Form (WAF)

Center Stack Diagnostics

Plasma Diagnostics

23 February 2009 through 26 August 2013

Authorized Budget: Kaita
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NSTX Upgrade Project
Subtotal 1,129 23FEB09A 23FEB09A 26AUG13 26AUG13 0 14 835,574.14 127,872.46 131,896.40

Job: 4100 - Center Stack Diagnostics-KAITA
Subtotal 1,129 23FEB09A 23FEB09A 26AUG13 26AUG13 0 14 835,574.14 127,872.46 131,896.40

4100-0017 Prelim Dsn-Design Drawings 25 03MAY10A 03MAY10A 07JUN10A 07JUN10A 0 0.00 100 0.00 0.00

4100-0018 Prelim Dsn-PDR Prep 10 08JUN10A 08JUN10A 21JUN10A 21JUN10A 0 0.00 100 0.00 0.00

4100-0019 Prelim Dsn-CONDUCT PDR 2 22JUN10A 22JUN10A 23JUN10A 23JUN10A 0 0.00 100 0.00 0.00

4100-0022 Final Dsn-Disposition PDR Chits 10 08JUN10A 08JUN10A 21JUN10A 21JUN10A 0 0.00 100 0.00 0.00

4100-0023 Final Dsn-Design Drawings 127* 01NOV10* 01NOV10A 31MAR11 06MAY11 -26 221 40,239.40 90 36,215.46 40,239.40

4100-0025 Final Dsn-Update Cost & Schedule Estimate 10 16MAY11* 09MAY11 27MAY11 20MAY11 5 227 20,159.60 0.00 0.00

4100-0026 Final Dsn-Prep Procurement Specs 16 06MAY11* 09MAY11 27MAY11 31MAY11 -1 221 10,079.80 0.00 0.00

4100-0027 Final Dsn-FDR Prep 13* 31MAY11 01JUN11 24JUN11 17JUN11 5 221 19,572.40 0.00 0.00

4100-0027A CS Diagnostic - Peer review 0 18MAY11* 0 147 0.00 0.00 0.00

4100-0028 Final Dsn-CONDUCT FDR 3 27JUN11 22JUN11* 28JUN11* 24JUN11 2 219 1,324.40 0.00 0.00

4100-0032 Wire/Cables-Prep Requisition and procurement
pac

15 02APR12* 02APR12* 20APR12 20APR12 0 14 32,627.60 0.00 0.00

4100-0033 Wire/Cables-SUBMIT REQ TO PROCUREMENT 5 23APR12 23APR12 27APR12 27APR12 0 14 7,261.60 0.00 0.00

4100-0034 Wire/Cables-Procurement lead time (1) 25 30APR12 30APR12 04JUN12 04JUN12 0 14 0.00 0.00 0.00

4100-0035 Wire/Cables-AWARD 1 05JUN12 05JUN12 05JUN12 05JUN12 0 14 7,261.60 0.00 0.00

4100-0036 Wire/Cables-Fabricate or delivery 130 06JUN12 06JUN12 10DEC12 10DEC12 0 14 71,643.14 0.00 0.00

4100-0038 Coils w/mandrels -Prep Requisition &
procurement

15 02APR12* 02APR12* 20APR12 20APR12 0 14 24,764.10 0.00 0.00

4100-0039 Coils w/mandrels - SUBMIT REQ TO
PROCUREMENT

5 23APR12 23APR12 27APR12 27APR12 0 14 3,630.80 0.00 0.00

4100-0040 Coils w/mandrels - Procurement lead time (1) 25 30APR12 30APR12 04JUN12 04JUN12 0 14 0.00 0.00 0.00

4100-0041 Coils w/mandrels - AWARD 1 05JUN12 05JUN12 05JUN12 05JUN12 0 14 0.00 0.00 0.00

4100-0042 Coils w/mandrels - Fabricate or delivery 130 06JUN12 06JUN12 10DEC12 10DEC12 0 14 120,564.54 0.00 0.00
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4100-0045 Fab/Assy Procedure 20 06JUN12 06JUN12 03JUL12 03JUL12 0 124 18,266.88 0.00 0.00

4100-0046 Shop Fabrication 65 11DEC12* 11DEC12* 20MAR13 20MAR13 0 14 119,716.30 0.00 0.00

4100-0047 Assembly 65 21MAR13 21MAR13 20JUN13 20JUN13 0 14 114,001.78 0.00 0.00

4100-0050 Installation Procedure (ex-vessel only) 15 01OCT12* 01OCT12* 19OCT12 19OCT12 0 178 29,835.40 0.00 0.00

4100-0051 Machine Installation (ex-vessel only) 30 21JUN13 21JUN13 05AUG13 05AUG13 0 14 65,733.40 0.00 0.00

4100-0052 PTP Testing 15 06AUG13 06AUG13 26AUG13 26AUG13 0 14 37,234.40 0.00 0.00

4100-0056 Mount Diagnostics in PFC Tiles 40 25APR13 25APR13 20JUN13 20JUN13 0 59 0.00 0.00 0.00

4100-FY09 FY09 Actual Cost 22* 23FEB09A 23FEB09A 30SEP09A 30SEP09A 0 11,000.00 100 11,000.00 11,000.00

FY104000 FY10 Actual Cost 40 01JAN10A 01JAN10A 26FEB10A 26FEB10A 0 -1,729.00 100 -1,729.00 -1,729.00

FY104100 FY10 Actual Cost 65 01FEB10A 01FEB10A 30APR10A 30APR10A 0 12,432.00 100 12,432.00 12,432.00

FY104100A FY10 Actual Cost 110 03MAY10A 03MAY10A 30SEP10A 30SEP10A 0 69,954.00 100 69,954.00 69,954.00
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4100 Center Stack Diagnostics (Kaita) START      28FEB2009  31MAR2009  30APR2009  31MAY2009  30JUN2009  31JUL2009  31AUG2009  30SEP2009  31OCT2009  30NOV2009  31DEC2009 
BCWS 0 0 2 2 1 2 2 1 1 0 0 0

CUM BCWS 0 0 2 3 5 6 8 10 11 11 11 11

BCWP 0 0 0 0 0 0 0 0 0 0 0 0

CUM BCWP 0 0 0 0 0 0 0 0 0 0 0 0

ACWP 0 0 0 0 0 0 0 0 0 0 0 0

CUM ACWP 0 0 0 0 0 0 0 0 0 0 0 0

CV 0 0 0 0 0 0 0 0 0 0 0 0

SV . . -2. -3. -5. -6. -8. -10. -11. -11. -11. -11.

CPI N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

SPI N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A



4100 Center Stack Diagnostics (Kaita)
BCWS

CUM BCWS

BCWP

CUM BCWP

ACWP

CUM ACWP

CV

SV

CPI

SPI

31JAN2010  28FEB2010  31MAR2010  30APR2010  31MAY2010  30JUN2010  31JUL2010  31AUG2010  30SEP2010  31OCT2010  30NOV2010  31DEC2010 
-1 3 4 4 13 15 14 15 14 0 8 7

10 13 17 22 35 49 63 78 92 92 100 106

0 0 0 0 0 0 0 0 0 0 0 118

0 0 0 0 0 0 0 0 0 0 0 118

0 0 0 0 0 0 0 0 0 0 0 125

0 0 0 0 0 0 0 0 0 0 0 125

0 0 0 0 0 0 0 0 0 0 0 -7

-10. -13. -17. -22. -35. -49. -63. -78. -92. -92. -100. 11.

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A .95

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 1.11



4100 Center Stack Diagnostics (Kaita)
BCWS

CUM BCWS

BCWP

CUM BCWP

ACWP

CUM ACWP

CV

SV

CPI

SPI

31JAN2011  28FEB2011  31MAR2011  30APR2011  31MAY2011  30JUN2011  31JUL2011  31AUG2011  30SEP2011  31OCT2011  30NOV2011  31DEC2011 
8 8 9 0 31 20 0 0 0 0 0 0

115 123 132 132 163 183 183 183 183 183 183 183

4 4 2 0 0 0 0 0 0 0 0 0

122 126 128 128 128 128 128 128 128 128 128 128

12 12 12 -41 0 0 0 0 0 0 0 0

137 149 160 120 120 120 120 120 120 120 120 120

-15 -23 -32 8 8 8 8 8 8 8 8 8

7. 3. -4. -4. -35. -55. -55. -55. -55. -55. -55. -55.

.89 .85 .8 1.07 1.07 1.07 1.07 1.07 1.07 1.07 1.07 1.07

1.06 1.03 0.97 0.97 0.78 0.7 0.7 0.7 0.7 0.7 0.7 0.7



4100 Center Stack Diagnostics (Kaita)
BCWS

CUM BCWS

BCWP

CUM BCWP

ACWP

CUM ACWP

CV

SV

CPI

SPI

31JAN2012  29FEB2012  31MAR2012  30APR2012  31MAY2012  30JUN2012  31JUL2012  31AUG2012  30SEP2012  31OCT2012  30NOV2012  31DEC2012 
0 0 0 68 0 49 33 33 28 63 32 34

183 183 183 251 251 301 334 366 395 458 490 524

0 0 0 0 0 0 0 0 0 0 0 0

128 128 128 128 128 128 128 128 128 128 128 128

0 0 0 0 0 0 0 0 0 0 0 0

120 120 120 120 120 120 120 120 120 120 120 120

8 8 8 8 8 8 8 8 8 8 8 8

-55. -55. -55. -123. -123. -173. -206. -239. -267. -330. -362. -396.

1.07 1.07 1.07 1.07 1.07 1.07 1.07 1.07 1.07 1.07 1.07 1.07

0.7 0.7 0.7 0.51 0.51 0.43 0.38 0.35 0.32 0.28 0.26 0.24



4100 Center Stack Diagnostics (Kaita)
BCWS

CUM BCWS

BCWP

CUM BCWP

ACWP

CUM ACWP

CV

SV

CPI

SPI

31JAN2013  28FEB2013  31MAR2013  30APR2013  31MAY2013  30JUN2013  31JUL2013  31AUG2013  30SEP2013  31OCT2013  30NOV2013  31DEC2013 
38 33 35 38 40 37 47 43 0 0 0 0

562 595 631 669 708 745 792 836 836 836 836 836

0 0 0 0 0 0 0 0 0 0 0 0

128 128 128 128 128 128 128 128 128 128 128 128

0 0 0 0 0 0 0 0 0 0 0 0

120 120 120 120 120 120 120 120 120 120 120 120

8 8 8 8 8 8 8 8 8 8 8 8

-434. -467. -503. -541. -581. -617. -664. -708. -708. -708. -708. -708.

1.07 1.07 1.07 1.07 1.07 1.07 1.07 1.07 1.07 1.07 1.07 1.07

0.23 0.21 0.2 0.19 0.18 0.17 0.16 0.15 0.15 0.15 0.15 0.15



Annex I – WBS Dictionary  

 Annex I - 1 
NSTX-PLAN-PEP-DRAFT   November 25, 2009 

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. 
 
WBS  
L1 L2 L3  Description 
1    NSTX UPGRADE PROJECT 
  
 1.1   Torus Systems   
  1.1.0 Project Integrated Model 
  1.1.1 Plasma Facing Components 
  1.1.2 Vacuum Vessel and Support Structure 
  1.1.3 Magnet Systems 
   
 1.2   Plasma Heating and Current Drive Systems 
  1.2.1 High Harmonic Fast Wave (HHFW) 
  1.2.2 Coaxial Helicity Injection (CHI) Current Drive  
  1.2.3 Electron Cyclotron Heating (ECH) 
  1.2.4 Neutral Beam Injection (NBI) 
 
 1.3   Auxiliary Systems 
  1.3.1 Vacuum Pumping System 
  1.3.2 Coolant Systems 
  1.3.3 Bakeout Heating System 
  1.3.4 Gas Delivery System 
  1.3.5  Glow Discharge Cleaning System 
 
 1.4   Plasma Diagnostics 
  1.4.1 Plasma Diagnostics 
 
 1.5   Power Systems 
  1.5.1 AC Power Systems 
  1.5.2 AC/DC Converters 
  1.5.3 DC Systems 
  1.5.4 Control and Protection System 
  1.5.5 General Power Systems and Integration 
 
 1.6   Central Instrumentation and Controls (I&C) 
  1.6.1 Control System 
  1.6.2 Data Acquisition System 
 
 1.7   Project Support & Integration 
  1.7.1 Project Management and Integration 
  1.7.2 Project Physics 
  1.7.3 Integrated Systems Tests 
 
 1.8   Site Preparation and Assembly 
  1.8.1 Site Preparation 
  1.8.2 Torus Assembly and Construction 



Annex I – WBS Dictionary  

 Annex I - 13 
NSTX-PLAN-PEP-DRAFT   November 25, 2009 

 
WBS Element: 1.4.1    WBS Level: 3 
WBS Title: Plasma Diagnostics  
Definition: 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: 

• Magnetic measurement diagnostics; 
• Current density profile diagnostics; 
• Laser and microwave diagnostics; 
• Visible and total radiation diagnostics;  
• Ultra violet and x-ray diagnostics; 
• Particle measurement diagnostics;  
• Divertor diagnostics; and 
• Plasma Edge and vacuum diagnostics.  

   
The NSTX Center Stack Upgrade will require new magnetics diagnostics 
to be installed This WBS element includes the design and fabrications of 
Center Stack magnetics diagnostics to replace units removed with the old 
Center Stack. Installation of these diagnostics is included in WBS element 
1.1.3.3.4. 
{Center Stack Upgrade Diagnostics (Job 4100)} 

 
WBS Element: 1.5     WBS Level: 2 
WBS Title: Power Systems 
Definition: The Power Systems WBS element includes the engineering, design, 

prototyping, procurement and installation of all the systems and related 
elements that provide conditioned electrical power and energy to the 
NSTX systems.  It includes the AC Power Systems, the AC/DC 
Convertors, the DC Systems, the Control and Protection System, and 
System Design and Integration.  

 
WBS Element: 1.5.1    WBS Level: 3 
WBS Title: AC Power Systems  
Definition: The scope of the AC Power Systems WBS element is to provide the 

supply and distribution of all AC power to NSTX.  This includes all the 
experimental and auxiliary loads. 

 
WBS Element: 1.5.2    WBS Level: 3 
WBS Title: AC/DC Converters  
Definition: The scope of the AC/DC Converters WBS element is to reactivate existing 

AC/DC Converters that have not been used since the shutdown of TFTR 
for use by NSTX. 

 
WBS Element: 1.5.3    WBS Level: 3 
WBS Title: DC Systems 
Definition: The scope of the DC Systems WBS element is to receive AC input power 

and deliver controlled DC output power to the NSTX coil systems.  This 
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