
Work Authorization Document

NSTX Upgrade Project
Control 
Account #: 8200 Title:

WBS 1.8.2 Title:

Period of Performance:

$6,474 Control Account Manager: 

Revision #: Revision Date: July-11

Authorized Work Description:

Attachments:

ECP# Implement 
Date Prior Budget New Budget

Name

Control Account Manager Viola

NSTX-U Project Manager R. Strykowsky

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

Control Account History

Signature

Torus Assembly and construction includes the assembly and installation of the NSTX torus, coils systems and all associated supports 
including construction management. This WBS element includes removal of equipment for clearance and accessibility, moving existing coils, 
cutting off existing supports mounted on the vacuum vessel and installing a new external cage support structure and reinstalling, testing and 
commissioning the equipment removed. 

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

   2- Budgeted Cost by month.

   3- Original Work Authorization Form (WAF)

CS & Coil Sprt Struc Install

Site Preparation and Torus Assembly

02 November 2009 through 30 September 2014

Authorized Budget: Viola

Functional Manager L. Dudek

Approvals Signature Date

0
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NSTX Upgrade Project
Subtotal 1,222 02NOV09A 02NOV09A 30SEP14 30SEP14 0 1,487 6,472,034.88 67,189.32 67,219.45

Job; 8200 - CS & Coil Sprt Struc Install- VIOLA
Subtotal 1,222 02NOV09A 02NOV09A 30SEP14 30SEP14 0 1,487 6,472,034.88 67,189.32 67,219.45

Close Vessel and Pumpdown
FY108200 FY10 Actual Cost 123 02NOV09A 02NOV09A 30APR10A 30APR10A 0 19,070.00 100 19,070.00 19,070.00

FY108200A FY10 Actual Cost 110 03MAY10A 03MAY10A 30SEP10A 30SEP10A 0 6,473.00 100 6,473.00 6,473.00

Management/Oversight/supervision
8200-0002 Designs complete 0 03APR12* 03APR12* 0 139 0.00 0.00 0.00

8200-0003 Sequence complete 0 03APR12* 03APR12* 0 139 0.00 0.00 0.00

8200-0004 Parts arrived 0 03APR12* 03APR12* 0 139 0.00 0.00 0.00

8200-0005 Start procedural development 0 03APR12* 03APR12* 0 139 0.00 0.00 0.00

8200-0006 Mobilize crews 0 03APR12* 03APR12* 0 139 0.00 0.00 0.00

8200-0010 Shop Fabrication oversight 20% FTE for
duration

622 03APR12* 03APR12* 30SEP14 30SEP14 0 1,487 152,188.51 0.00 0.00

8200-0011 Shop Fabrication support 1.5 FTE for duration 622 03APR12* 03APR12* 30SEP14 30SEP14 0 1,487 719,690.36 0.00 0.00

8200-0012 Assembly oversight prior to outage (fy10 &
fy11)

377* 03MAY10A 03MAY10A 31OCT11 31OCT11 0 218 63,100.49 LOE 41,646.32 41,676.45

8200-0012A Assembly oversight 1 FTE Engr 125 05APR12* 05APR12* 01OCT12 01OCT12 0 1,487 121,864.27 0.00 0.00

8200-0012B Assembly oversight 0.6 FTE Engr 312 02OCT12* 02OCT12* 13JAN14 13JAN14 0 1,487 307,786.97 0.00 0.00

8200-0012C Assembly oversight 1 FTE Engr 183 14JAN14* 14JAN14* 30SEP14 30SEP14 0 1,487 208,719.16 0.00 0.00

8200-0013 Assembly oversight 1 FTE SM 620 05APR12* 05APR12* 30SEP14 30SEP14 0 1,487 762,210.43 0.00 0.00

8200-0014 Title 3 Support Engineer 622 03APR12* 03APR12* 30SEP14 30SEP14 0 1,487 186,516.75 0.00 0.00

8200-0015 Title 3 Support Drafting 622 03APR12* 03APR12* 30SEP14 30SEP14 0 1,487 73,180.71 0.00 0.00

8200-0016 OT for efficiency (2 crews 1 weekend a month) 622 03APR12* 03APR12* 30SEP14 30SEP14 0 1,487 264,376.43 0.00 0.00

8200-0017 MISC M&S $250 per day* 2 crews 622 03APR12* 03APR12* 30SEP14 30SEP14 0 1,487 212,141.48 0.00 0.00

8200-0020 PREPARE WORK PLANNING FORM 3 01NOV11* 01NOV11* 03NOV11 03NOV11 0 218 4,163.76 0.00 0.00

8200-0021 Fab/AssyInstallation Procedure 20 04NOV11* 04NOV11* 05DEC11 05DEC11 0 218 27,758.40 0.00 0.00

Bay by Bay Diagnostic Catalogue
8200-0026 Perform bay by bay catalogue and label Elect 12 03OCT11* 03OCT11* 18OCT11 18OCT11 0 193 16,567.68 0.00 0.00

FY11 FY12 FY13 FY14 FY15 FY16
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8200-0027 Perform bay by bay catalogue and label Mech 12 19OCT11* 19OCT11* 03NOV11 03NOV11 0 193 16,567.68 0.00 0.00

8200-0028 Write removal procedures 60 04NOV11 04NOV11 07FEB12 07FEB12 0 193 82,838.40 0.00 0.00

8200-0028A RF Line develop as-built assy drawing 99* 03OCT11* 14FEB11A 28OCT11 01JUL11 83 381 14,989.20 60 0.00 0.00

8200-0029 Remove RF pipes 20 03APR12* 03APR12* 30APR12 30APR12 0 195 154,331.60 0.00 0.00

8200-0030 Write Electrical Removal & Installation
Procedur

20 03OCT11* 03OCT11* 28OCT11 28OCT11 0 242 13,806.40 0.00 0.00

8200-0031 Safe, remove and store Elect 15 03APR12* 03APR12* 23APR12 23APR12 0 139 32,637.00 0.00 0.00

8200-0032 Upper Tray remove and store Elect 20 24APR12 24APR12 21MAY12 21MAY12 0 180 43,516.00 0.00 0.00

8200-0033 Remove and store Mech 10 22MAY12* 22MAY12* 05JUN12 05JUN12 0 119 43,516.00 0.00 0.00

8200-0034 Remove and store Upper and lower port eqpt 18 06JUN12* 06JUN12* 29JUN12 29JUN12 0 122 39,164.40 0.00 0.00

8200-0035 Remove section of platform 10 01AUG12* 01AUG12* 14AUG12 14AUG12 0 101 43,516.00 0.00 0.00

8200-0036 Fiducialize Coil and Vacuum vessel 20 15AUG12 15AUG12 12SEP12 12SEP12 0 101 45,164.80 0.00 0.00

Equipment Removals
8200-0039 Remove insulation 15 02JUL12* 02JUL12* 23JUL12 23JUL12 0 101 32,637.00 0.00 0.00

8200-0040 Gas Injection System 15 24JUL12 24JUL12 13AUG12 13AUG12 0 101 32,637.00 0.00 0.00

8200-0041 Disconnect trim coil and lock mode coil 2 14AUG12 14AUG12 15AUG12 15AUG12 0 101 4,351.60 0.00 0.00

8200-0042 Remove trim coil and lock mode coil 4 16AUG12 16AUG12 21AUG12 21AUG12 0 101 8,703.20 0.00 0.00

8200-0043 Clear platform and area to remove bad TF 10 22AUG12 22AUG12 05SEP12 05SEP12 0 101 21,758.00 0.00 0.00

8200-0044 Remove bad TF 5 06SEP12 06SEP12 12SEP12 12SEP12 0 101 21,758.00 0.00 0.00

LLD Removal/Original Outer Divertor re-install
8200-1001 Remove LLD 20 13SEP12 13SEP12 10OCT12 10OCT12 0 433 43,882.40 0.00 0.00

8200-1004 Machine original OD tiles for Diag sensors 10 01OCT13* 01OCT13* 14OCT13 14OCT13 0 193 9,187.20 0.00 0.00

8200-1008 Re-install Diag sensors into original OD tiles 10 15OCT13* 15OCT13* 28OCT13 28OCT13 0 193 22,968.00 0.00 0.00

8200-1012 Install original OD tiles and supports 20 10APR14* 21APR14* 07MAY14 16MAY14 -7 79 45,936.00 0.00 0.00

Upper Half
8200-0048 Umbrella Lid Remove existing 1 13SEP12 13SEP12 13SEP12 13SEP12 0 101 6,931.60 0.00 0.00

8200-0048A Umbrella lid weld new rim 12 27SEP13 27SEP13 14OCT13 14OCT13 0 67 30,101.20 0.00 0.00

8200-0049 VV Umbrella legs Weld reinforcement plates 24 15OCT13 15OCT13 15NOV13 15NOV13 0 67 55,123.20 0.00 0.00

8200-0050 VV umbrella legs Remove existing Hardware 5 18NOV13 18NOV13 22NOV13 22NOV13 0 67 11,484.00 0.00 0.00

8200-0051 Umbrella legs add reinforcement plate 5 25NOV13 25NOV13 03DEC13 03DEC13 0 67 11,484.00 0.00 0.00

8200-0052 TF Install Datums & Remove turnbuckles 8 25MAR13 25MAR13 03APR13 03APR13 0 62 17,772.80 0.00 0.00

8200-0052A TF U&L Remove Exisiting clevis bolts 12 04APR13 04APR13 19APR13 19APR13 0 62 26,659.20 0.00 0.00

FY11 FY12 FY13 FY14 FY15 FY16
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8200-0052B TF reinforce clevis 12 22APR13 22APR13 07MAY13 07MAY13 0 62 26,659.20 0.00 0.00

8200-0052C TF Install new TF wet layup & clamp 9 08MAY13 08MAY13 20MAY13 20MAY13 0 62 19,994.40 0.00 0.00

8200-0053 TF Install new clamps 12 21MAY13 21MAY13 06JUN13 06JUN13 0 62 26,659.20 0.00 0.00

8200-0054 TF Install Vessel Ties & Align 18 07JUN13 07JUN13 02JUL13 02JUL13 0 62 39,988.80 0.00 0.00

8200-0055 TF Install new hoop brace 12 03JUL13 03JUL13 22JUL13 22JUL13 0 62 26,659.20 0.00 0.00

8200-0056 TF Align and match drill new hoop brace 18 23JUL13 23JUL13 15AUG13 15AUG13 0 62 39,988.80 0.00 0.00

8200-0057 TF Install and torque all bolts 8 16AUG13 16AUG13 27AUG13 27AUG13 0 62 17,772.80 0.00 0.00

8200-0058 Design & build lifting method 16 03OCT11* 03OCT11* 24OCT11 24OCT11 0 323 111,948.96 0.00 0.00

8200-0059 PF2 Mark Location: lift and support 1 14SEP12 14SEP12 14SEP12 14SEP12 0 101 2,175.80 0.00 0.00

8200-0060 PF2 Replace existing hardware (bolted) 1 26NOV12 26NOV12 26NOV12 26NOV12 0 53 2,221.60 0.00 0.00

8200-0061 PF2 Install New plates (bolted) 4 27NOV12 27NOV12 30NOV12 30NOV12 0 53 8,886.40 0.00 0.00

8200-0062 PF2 weld reinforcement 8 03DEC12 03DEC12 12DEC12 12DEC12 0 53 17,772.80 0.00 0.00

8200-0063 PF2 Reinstall & Realign 2 13DEC12 13DEC12 14DEC12 14DEC12 0 53 4,443.20 0.00 0.00

8200-0064 PF3 lift and support 2 17DEC12 17DEC12 18DEC12 18DEC12 0 53 4,443.20 0.00 0.00

8200-0065 PF3 remove bolted support 1 19DEC12 19DEC12 19DEC12 19DEC12 0 53 2,221.60 0.00 0.00

8200-0066 PF3 Install new bolted support 8 20DEC12 20DEC12 09JAN13 09JAN13 0 53 17,772.80 0.00 0.00

8200-0067 PF3 weld reinforcement 18 10JAN13 10JAN13 04FEB13 04FEB13 0 274 39,988.80 0.00 0.00

8200-0068 PF3 Reinstall & Realign 3 05FEB13 05FEB13 07FEB13 07FEB13 0 274 8,886.40 0.00 0.00

8200-0069 PF5U/L Disconnect existing midplane columns 4 10JAN13 10JAN13 15JAN13 15JAN13 0 53 8,886.40 0.00 0.00

8200-0070 PF4, 5 lift and install 1/4" plate 8 16JAN13 16JAN13 25JAN13 25JAN13 0 53 17,772.80 0.00 0.00

8200-0071 PF4, 5 Install newbolts and torque 6 28JAN13 28JAN13 04FEB13 04FEB13 0 53 13,329.60 0.00 0.00

8200-0072 Prefit &match drill new umbrella lid 10 05FEB13 05FEB13 18FEB13 18FEB13 0 53 44,432.00 0.00 0.00

Lower Half
8200-0076 Umbrella Lid Remove existing 1 27NOV12 27NOV12 27NOV12 27NOV12 0 103 4,443.20 0.00 0.00

8200-0076A Umbrella Lid weld new rim 12 24JUN13 24JUN13 11JUL13 11JUL13 0 57 29,299.20 0.00 0.00

8200-0077 TF Install new clamps 12 01OCT13* 01OCT13* 16OCT13 16OCT13 0 39 27,561.60 0.00 0.00

8200-0078 TF Install Vessel ties & Align 18 17OCT13 17OCT13 11NOV13 11NOV13 0 39 41,342.40 0.00 0.00

8200-0079 TF Install new hoop brace 12 12NOV13 12NOV13 27NOV13 27NOV13 0 39 27,561.60 0.00 0.00

8200-0080 TF Align and match drill new hoop brace 18 02DEC13 02DEC13 06JAN14 06JAN14 0 39 41,342.40 0.00 0.00

8200-0081 TF Install and torque all bolts 8 07JAN14 07JAN14 16JAN14 16JAN14 0 39 18,374.40 0.00 0.00

FY11 FY12 FY13 FY14 FY15 FY16
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8200-0082 PF2 Mark location; lower and support 2 28NOV12 28NOV12 29NOV12 29NOV12 0 103 4,443.20 0.00 0.00

8200-0083 PF2 Replace existing hardware (bolted) 1 01APR13* 01APR13* 01APR13 01APR13 0 24 2,221.60 0.00 0.00

8200-0084 PF2 Install New plates (bolted) 4 02APR13 02APR13 05APR13 05APR13 0 24 8,886.40 0.00 0.00

8200-0085 PF2 weld reinforcement 8 08APR13 08APR13 17APR13 17APR13 0 24 17,772.80 0.00 0.00

8200-0086 PF2 Reinstall 2 18APR13 18APR13 19APR13 19APR13 0 24 4,443.20 0.00 0.00

8200-0087 PF3 lower and support 2 22APR13 22APR13 23APR13 23APR13 0 24 4,443.20 0.00 0.00

8200-0088 PF3 remove bolted support 1 24APR13 24APR13 24APR13 24APR13 0 24 2,221.60 0.00 0.00

8200-0089 PF3 Install new bolted support 8 25APR13 25APR13 06MAY13 06MAY13 0 24 17,772.80 0.00 0.00

8200-0090 PF3 weld reinforcement 18 07MAY13 07MAY13 31MAY13 31MAY13 0 24 39,988.80 0.00 0.00

8200-0091 PF3 Reinstall & Align 3 03JUN13 03JUN13 05JUN13 05JUN13 0 24 6,664.80 0.00 0.00

8200-0092 PF4, 5 lower and install 1/4" plate 12 06JUN13 06JUN13 21JUN13 21JUN13 0 24 17,772.80 0.00 0.00

8200-0093 PF4, 5 Install new bolts and torque 6 24JUN13 24JUN13 01JUL13 01JUL13 0 24 13,329.60 0.00 0.00

8200-0094 PF4 Install new clamps 12 02JUL13 02JUL13 19JUL13 19JUL13 0 24 26,659.20 0.00 0.00

8200-0095 PF5 U&L Reconnect & Install New Intersticial 6 22JUL13 22JUL13 29JUL13 29JUL13 0 24 13,329.60 0.00 0.00

8200-0095A TF Reinforce clevis 12 30JUL13 30JUL13 14AUG13 14AUG13 0 24 26,659.20 0.00 0.00

8200-0095B TF Install new TF wet layup & clamp 9 15AUG13 15AUG13 27AUG13 27AUG13 0 24 19,994.40 0.00 0.00

8200-0096 VV Umbrella legs Weld reinforcement plate 24 28AUG13 28AUG13 01OCT13 01OCT13 0 24 53,393.60 0.00 0.00

8200-0097 Umbrella leg Remove Existing hardware 5 02OCT13 02OCT13 08OCT13 08OCT13 0 24 11,484.00 0.00 0.00

8200-0098 Umbrella legs Add reinforcement plate 8 09OCT13 09OCT13 18OCT13 18OCT13 0 24 18,374.40 0.00 0.00

8200-0099 TF Install New Coil 5 21OCT13 21OCT13 25OCT13 25OCT13 0 24 90,468.00 0.00 0.00

8200-0100 Prefit & Match Drill New Umbrella Lid 10 28OCT13 28OCT13 08NOV13 08NOV13 0 24 45,936.00 0.00 0.00

8200-0101 VV Legs Reinforcements Plate 8 11NOV13 11NOV13 20NOV13 20NOV13 0 24 18,374.40 0.00 0.00

8200-0102 Reinstall platform sections 8 17JAN14 17JAN14 28JAN14 28JAN14 0 39 36,748.80 0.00 0.00

Alignment Verification Coil & VV
8200-0105 Map internal targets to external 10 21NOV13* 21NOV13* 06DEC13 06DEC13 0 24 37,619.20 0.00 0.00

8200-0106 Verify Vessel Alignemnt targets 10 09DEC13 09DEC13 20DEC13 20DEC13 0 24 37,619.20 0.00 0.00

8200-0107 Verify Coil Alignment Targets 20 02JAN14 02JAN14 29JAN14 29JAN14 0 24 75,238.40 0.00 0.00

8200-0108 Adjust vessel Internals 30 30JAN14 30JAN14 12MAR14 12MAR14 0 24 112,857.60 0.00 0.00

8200-0109 Adjust TF Coils 4 13MAR14 13MAR14 18MAR14 18MAR14 0 24 15,047.68 0.00 0.00

FY11 FY12 FY13 FY14 FY15 FY16
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8200-0110 Adjust PF Coils 6 19MAR14 19MAR14 26MAR14 26MAR14 0 24 22,571.52 0.00 0.00

8200-0112 Fit and Install PF 1a, 1b, 1c U&L buswork 15 02OCT13* 02OCT13* 22OCT13 22OCT13 0 33 34,452.00 0.00 0.00

8200-0113 Fit and Install OH U&L buswork 15 23OCT13 23OCT13 12NOV13 12NOV13 0 33 34,452.00 0.00 0.00

8200-0114 Install CHI & Ring bus 8 13NOV13 13NOV13 22NOV13 22NOV13 0 33 18,374.40 0.00 0.00

8200-0115 Install TF coil cooling system (72) 3 25NOV13 25NOV13 27NOV13 27NOV13 0 33 6,890.40 0.00 0.00

8200-0116 Install Inboard Divertor heating/cooling system 15 02DEC13 02DEC13 20DEC13 20DEC13 0 33 34,452.00 0.00 0.00

8200-0117 New TF air cooled bus and support system 25 02JAN14 02JAN14 05FEB14 05FEB14 0 33 57,420.00 0.00 0.00

Reinstall Equipment
8200-0120 Gas Injection System 15 10APR14 21APR14 30APR14 09MAY14 -7 -19 68,904.00 0.00 0.00

8200-0121 Reinstall insulation 10 01MAY14 12MAY14 14MAY14 23MAY14 -7 -19 22,968.00 0.00 0.00

8200-0122 Platform areas reinstall 10 15MAY14 27MAY14 29MAY14 09JUN14 -7 -19 45,936.00 0.00 0.00

8200-0123 Heating Manifold Reconfigure 10 06FEB14 06FEB14 19FEB14 19FEB14 0 86 56,718.00 0.00 0.00

8200-0124 Re-install RF pipes 30 15MAY14* 27MAY14* 26JUN14 08JUL14 -7 44 243,575.20 0.00 0.00

8200-0125 Reinstall electrical Tray 40 30MAY14 10JUN14 25JUL14 05AUG14 -7 -19 91,872.00 0.00 0.00

Bay by Bay Diagnostic
8200-0130 Perform bay by bay review Elect 2 27MAR14 27MAR14 28MAR14 28MAR14 0 24 7,287.20 0.00 0.00

8200-0131 Perform bay by bay review Mech 2 31MAR14 31MAR14 01APR14 01APR14 0 24 7,287.20 0.00 0.00

8200-0132 Write reinstallation procedures 5 02APR14 02APR14 08APR14 08APR14 0 24 18,218.00 0.00 0.00

8200-0133 Reinstall Mech 10 09APR14 09APR14 22APR14 22APR14 0 24 36,748.80 0.00 0.00

8200-0134 Reinstall Upper and lower port Eqpt 18 23APR14 23APR14 16MAY14 16MAY14 0 24 66,147.84 0.00 0.00

8200-0135 Reinstall Elect 10 28JUL14 06AUG14 08AUG14 19AUG14 -7 -19 22,968.00 0.00 0.00

8200-0136 Testing 10 11AUG14 20AUG14 22AUG14 03SEP14 -7 -19 22,968.00 0.00 0.00

FY11 FY12 FY13 FY14 FY15 FY16
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8200 CS & Coil Sprt Structure Install (Viola) START      28FEB2009  31MAR2009  30APR2009  31MAY2009  30JUN2009  31JUL2009  31AUG2009  30SEP2009  31OCT2009  30NOV2009  31DEC2009 
BCWS 0 0 0 0 0 0 0 0 0 0 3 3

CUM BCWS 0 0 0 0 0 0 0 0 0 0 3 6

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 . . . . . . . . . . -3. -6.

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



8200 CS & Coil Sprt Structure Install (Viola)
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 
3 3 4 3 4 5 5 5 5 4 3 3

9 12 16 19 23 28 33 37 42 45 49 52

0 0 0 0 0 0 0 0 0 0 0 52

0 0 0 0 0 0 0 0 0 0 0 52

0 0 0 0 0 0 0 0 0 0 0 46

0 0 0 0 0 0 0 0 0 0 0 46

0 0 0 0 0 0 0 0 0 0 0 6

-9. -12. -16. -19. -23. -28. -33. -37. -42. -45. -49. .

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 1.13

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 1



8200 CS & Coil Sprt Structure Install (Viola)
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 
4 3 4 4 4 4 4 4 4 175 55 31

55 59 63 66 70 73 77 81 85 260 315 346

4 12 4 5 0 0 0 0 0 0 0 0

55 67 71 76 76 76 76 76 76 76 76 76

2 1 0 14 0 0 0 0 0 0 0 0

48 49 49 63 63 63 63 63 63 63 63 63

8 18 22 13 13 13 13 13 13 13 13 13

. 8. 8. 10. 6. 3. -1. -5. -9. -184. -239. -270.

1.16 1.37 1.44 1.21 1.21 1.21 1.21 1.21 1.21 1.21 1.21 1.21

1 1.14 1.13 1.15 1.09 1.03 0.99 0.94 0.9 0.29 0.24 0.22



8200 CS & Coil Sprt Structure Install (Viola)
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 
27 6 0 283 168 145 144 223 170 122 120 133

373 379 379 662 830 975 1,120 1,343 1,513 1,635 1,754 1,888

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

76 76 76 76 76 76 76 76 76 76 76 76

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

63 63 63 63 63 63 63 63 63 63 63 63

13 13 13 13 13 13 13 13 13 13 13 13

-297. -303. -303. -586. -754. -899. -1043. -1267. -1437. -1559. -1678. -1812.

1.21 1.21 1.21 1.21 1.21 1.21 1.21 1.21 1.21 1.21 1.21 1.21

0.2 0.2 0.2 0.11 0.09 0.08 0.07 0.06 0.05 0.05 0.04 0.04



8200 CS & Coil Sprt Structure Install (Viola)
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 
184 153 106 197 203 180 216 190 145 439 298 229

2,071 2,224 2,330 2,527 2,730 2,910 3,126 3,317 3,462 3,901 4,199 4,428

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

76 76 76 76 76 76 76 76 76 76 76 76

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

63 63 63 63 63 63 63 63 63 63 63 63

13 13 13 13 13 13 13 13 13 13 13 13

-1995. -2148. -2254. -2451. -2654. -2834. -3050. -3241. -3386. -3824. -4123. -4352.

1.21 1.21 1.21 1.21 1.21 1.21 1.21 1.21 1.21 1.21 1.21 1.21

0.04 0.03 0.03 0.03 0.03 0.03 0.02 0.02 0.02 0.02 0.02 0.02



8200 CS & Coil Sprt Structure Install (Viola)
BCWS

CUM BCWS

BCWP

CUM BCWP

ACWP

CUM ACWP

CV

SV

CPI

SPI

31JAN2014  28FEB2014  31MAR2014  30APR2014  31MAY2014  30JUN2014  31JUL2014  31AUG2014  30SEP2014  31OCT2014  30NOV2014  31DEC2014 
305 236 181 291 328 298 163 139 107 0 0 0

4,732 4,968 5,149 5,439 5,767 6,065 6,229 6,367 6,474 6,474 6,474 6,474

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

76 76 76 76 76 76 76 76 76 76 76 76

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

63 63 63 63 63 63 63 63 63 63 63 63

13 13 13 13 13 13 13 13 13 13 13 13

-4656. -4892. -5073. -5363. -5691. -5989. -6153. -6291. -6398. -6398. -6398. -6398.

1.21 1.21 1.21 1.21 1.21 1.21 1.21 1.21 1.21 1.21 1.21 1.21

0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01



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 - 17 
NSTX-PLAN-PEP-DRAFT   November 25, 2009 

issuance of appropriate Safety Certificate parameters for operation of 
NSTX with new enhanced operating capabilities; preparation of 
documentation (procedures) for safely integrating the upgrades for 
operations within NSTX safe operating parameters; working with NSTX 
Operations Group for the successful integration of the upgrades.  
{Integrated Systems Test (Job 7900)} 

 
WBS Element: 1.8     WBS Level: 2 
WBS Title: Site Preparation and Assembly  
Definition: Site preparation and torus assembly includes modifications to the existing 

NSTX Test Cell components and subsystems and the assembly and 
installation of all Torus Systems (WBS 1.1).  Modifications to other PPPL 
facilities, components, and subsystems outside the NSTX Test Cell and 
the assembly and installation of non-torus components and subsystems are 
included in the individual components and subsystems. 

 
WBS Element: 1.8.1    WBS Level: 3 
WBS Title: Site Preparation  
Definition: This WBS element includes construction of the NSTX machine platform 

and the modifications to the NSTX Test Cell. There are no activities in 
this WBS element as part of the NSTX Upgrade Project. NTC equipment 
removals, relocations and platform modifications necessary to support 
installation of the 2nd NBI are included in WBS element 1.2.4.2. 

 
WBS Element: 1.8.2    WBS Level: 3 
WBS Title: Torus Assembly and Construction 
Definition: Torus Assembly and construction includes the assembly and installation of 

the NSTX torus, coils systems and all associated supports including 
construction management. This WBS element includes removal of 
equipment for clearance and accessibility, moving existing coils, cutting 
off existing supports mounted on the vacuum vessel and installing a new 
external cage support structure and reinstalling, testing and 
commissioning the equipment removed.  
{Installation of the Coil Support System (Job 8200)} 
 
Also included in this WBS element is the removal of the existing Center 
Stack and installation of the NSTX Upgraded Center Stack, followed by 
closing up the vacuum vessel, pumping down, leak checking, bakeout and 
machine area scrubs to be ready for Integrated System Testing.  
{CS Removal & Re-Installation/Pumpdown/Bakeout (Job 8250)} 
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