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+ NSTX LEVEL-1
222 02JAN09 10NOV09 972

1 NSTX Project
1.1 Torus Systems

190 07JAN09 30SEP09 4

FAN 172*   11100060 02FEB09* 30SEP09 4

1.1.1 Plasma Facing Components (Chrzanowski)
FAN 40   11100010 01APR09 26MAY09 74

FAN 20   11100020 01APR09 28APR09 14

HAN/BROOKS 10   11100030 02MAR09* 13MAR09 106

FAN/UPCAVA 80   11100040 29APR09* 19AUG09 14

HAN/BROOKS 20   11100050 16MAR09 10APR09 106

10   11101110 06APR09 17APR09 91

10   11101120 06AUG09 19AUG09 14

20   11101130 20AUG09 16SEP09 14

1.1.2 Vacuum Vessel & Support Structure (TBD)
DAHL/AVASA 172*   11200001 02FEB09* 30SEP09 4

20   11200005 02MAR09* 27MAR09 16

FAN/TITUS 30   11200008 30MAR09 08MAY09 16

FAN 90   11200010 07JAN09* 12MAY09 14

FAN 10   11200020 29APR09 12MAY09 14

PAUL 40   11200030 13MAY09 08JUL09 14

FY09 FY10
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC J

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC J
FY09 FY10

CDR Activities Analysis & Design
Heitz= 792 hr;Chrz =792 hr;Fan=1152 hrs;Paul=300

Confirm Load Bearing Capacity of PP Support
Fan = ;

Confirm outboard divertor load bearing capacity
Fan = ;

Establish Heat Loads on PFCs
Han = 40 hrs; Brooks = 40 hrs

Develop Concept for new CS & OBD Tile Mounting
Fan = ; Upcavage = 300 hrs

Confirm PFC Power Handling Capacity
Han = 40 hrs; Brooks = 40 hrs

Bottoms-Up Cost/Schedule Draft

Bottoms-Up Cost/Schedule-CDR

CDR Prep/Presentation

VV & CS Support Structure
Dahlgren= 396 hrs; Avasarala=792 hrs

Develop 360 degree VV Model for Analysis

Determ Acceptability of VV Stress & Dev Reinforc
Fan = ; Titus = 120 hrs

Confirm VV Load Bearing Capacity
Fan = ;

Establish Requirements for VV Modifications
Fan=;

Design VV Modification
Paul = 120 hrs
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PAUL 40   11200040 10JUN09 05AUG09 14

AVASARALA 60   11200050 02FEB09* 24APR09 46

AVASARALA 20   11200060 02MAR09 27MAR09 46

AVASARALA 20   11200070 30MAR09 24APR09 46

PAUL 40   11200080 27APR09 19JUN09 46

CHRZANOWS 20   11200210 01MAY09* 28MAY09 52

PAUL 20   11200220 15MAY09 11JUN09 52

AVASARALA 20   11200230 07JUL09 03AUG09 16

10   11201110 06APR09 17APR09 91

10   11201120 06AUG09 19AUG09 14

20   11201130 20AUG09 16SEP09 14

1.1.3 Magnet Systems (Chrzanowski)
10   13101110 06APR09* 17APR09 81

10   13101120 06AUG09 19AUG09 4

20   13101130 20AUG09 16SEP09 4

1.1.3.1 Outer Poloidal Field Coils
FAN/MYATT 20   13100110 01APR09* 28APR09 14

FAN/MYATT 30   13100120 29APR09 09JUN09 14

UPCAVAGE 30   13100130 10JUN09 22JUL09 14

1.1.3.2 Outer TF Coils
FAN/HAN 40   13100210 02FEB09* 27MAR09 46

FAN/UPCAVA 20   13100220 30MAR09 24APR09 46

FY09 FY10
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC J

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC J
FY09 FY10

Prepare CAD Model of VV Modifications
Paul = 144 hrs

Confirm Umbrella Loading Bearing Capacity
AVAS=;

Establish Requirements for Umbrella Modification
Fan=;;AVAS=;

Design Umbrella Modifications
AVAS=;

Prepare CAD Model of Umbrella Modification
Paul = 200

Design New CS Support Pedestal
Chraz=; AVAS=;

Prep CAD Model of New CS Support Pedestal
Paul = 80

Confirm Load Bearing Capacity of New CS Support
AVAS=;

Bottoms-Up Cost/Schedule Draft

Bottoms-Up Cost/Schedule-CDR

CDR Prep/Presentation

Bottoms-Up Cost/Schedule Draft

Bottoms-Up Cost/Schedule CDR

CDR Prep/Presentation

Develop new PF4/5 Coil Support Structure
Fan=;Myatt=60 hrs; Upcavage=80hrs

Confirm Load Bearing Capacity of PF4/5 Coil Supp
Fan=; Myatt=84hrs

Prepare CAD Model of new PF 4/5 Coil Support
Upcavage=120hrs

Develop TF Outer Leg Support Concept
Fan=;Han=80hrs

Design TF Outer Leg Support
Fan=;Upcavage=80hrs

© Primavera Systems, Inc.

Run Date 18MAR09 11:33 NSTX-CS Upgrade Plan
03/18/09
CDR Plan

CS02
Sheet 2 of 8



RESP Orig
Dur

Activity
ID

Early
Start

Early
Finish

Total
Float

PAUL 30   13100230 27APR09 05JUN09 46

CHRZANOWS 40   13100240 01APR09* 26MAY09 54

1.1.3.3 Center Stack
1.1.3.3.1 CS-TF Inner Legs
BROOKS 40   13100310 07JAN09* 03MAR09 14

TITUS 40   13100312 07JAN09* 03MAR09 14

PILLSBURY 40   13100314 01APR09* 26MAY09 24

20   13100316 04MAR09 31MAR09 44

DAHLGREN 60   13100320 04MAR09 26MAY09 14

PAUL 40   13100325 01APR09 26MAY09 44

REED 20   13100327 27MAY09 23JUN09 14

MEIGHAN 20   13100328 27MAY09 23JUN09 14

KOZUB 65   13100330 16MAR09* 12JUN09 11

KOZUB 60   13100335 15JUN09 07SEP09 11

CHRZANOW 20   13100340 24JUN09 22JUL09 14

PAUL 100   13100345 02MAR09* 20JUL09 16

HATCHER 60   13100348 07JAN09* 31MAR09 14

TITUS 80   13100350 04MAR09* 23JUN09 14

HAN 40   13100360 30MAR09* 22MAY09 16

TITUS 40   13100370 30MAR09 22MAY09 16

CHRZANOW 30   13100380 02FEB09* 13MAR09 6

FY09 FY10
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC J

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC J
FY09 FY10

Prepare CAD Model of TF Outer Leg Supports
Upcavage=120 hrs

Eval&Prep Rpr Plan for Outer TF Coil Clg Tubes
Chrzanowski=; Han=40hrs; Meighan=40hrs; M&S=$2.5

Develop TF Joint (Woolley) Concept
Brooks = 270 hrs

Develop TF Joint (Titus) Concept
Titus = 288 hrs

Develop Lower Field Alternatives
Pillsbury= 216 hrs

Choose & Develop TF Joint Concept
Brooks = 80; Titus = 80; Pillsbury = 80

Design TF Joint and Structural Supports
Fan; Dahlgren = 432; Avas = 120; Paul = 432

Prep CAD Model of TF Joint & Struct Supports
Paul=;

Perf Mech test on sample TF Inner Leg Turn Insul
M&S = $12,000

Perf Elect Ins Test on sample TF In Leg Turn&Gnd
Meighan = 80 hrs

Build & Setup TF Joint Stand
EEEM/Kozub/Meighan/Dsn=288ea;TS=2000hrs;M&S=60K

Test Prototype TF Joint
EE=288 hrs,Kozub=288 hrs,Meighan=288 hrs,TS=864

Develop TF Inner Leg Bundle Mfg Plan
Chrzanowski=?

Prep CAD Model & Dwgs for Full TF Bundle
Paul = 576 hrs

Determine Disruption Loads-Develop model-Opera
Hatcher = 80 hrs

Determine TF Inner Leg Insul Shear Loads
Fan=;  Titus = 120 hrs

Optimize TF Inner Leg Cooling Hole
Han = 144 hrs

Determine Loading of TF Turn Insul & Cent Hole
Chrzanowski=; Titus = 120 hrs

Confirm TF Inner Leg Conductor Mfg Feasibility
Chrzanowski
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1.1.3.3.2 CS-Ohmic Heating Solenoid
BROOKS 20   13100510 02MAR09* 27MAR09 16

CHRZANOW 20   13100520 02FEB09 27FEB09 6

CHRZANOW 30   13100525 16MAR09* 24APR09 46

FAN/HAN 80   13100527 02FEB09* 22MAY09 26

CHRZANOW 80   13100530 02MAR09* 19JUN09 6

UPCAVAGE 40   13100540 08JUN09 03AUG09 6

FAN 60   13100550 11MAY09 03AUG09 6

KOZUB 60   13100560 22JUN09 14SEP09 6

REED 30   13100570 22JUN09 03AUG09 6

MEIGHAN 30   13100580 22JUN09 03AUG09 6

CHRZANOW 20   13100590 07JUL09 03AUG09 6

1.1.3.3.3 CS-Shaping Coils
CHRZANOW 30   13100710 01APR09* 12MAY09 4

UPCAVAGE 30   13100720 29APR09 09JUN09 4

FAN/MYATT 30   13100730 27MAY09 08JUL09 4

CHRZANOW 20   13100750 09JUL09 05AUG09 4

1.1.3.3.4 CS-Center Stack Casing
CHRZANOW 30   13100810 01APR09* 12MAY09 14

BROOKS 40   13100815 13MAY09 08JUL09 24

TBD 30   13100820 29APR09 09JUN09 14

CHRZANOW 30   13100830 10JUN09 22JUL09 14

FY09 FY10
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC J

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC J
FY09 FY10

Optimize OH Cooling Hole
Brooks=80hrs

Confirm OH Conductor Mfg Feasibility
Chrzanowski=;

R&D Trial Verify Conductor X-section
Meighan=Jurczy=72hrs;Mach=80;TS=144;M&S=$2K

OH analysis
Fan=;Han=432

Design OH Coil, End Turn Joints & Leads
Chrzanowski=;Upcavage=432

Prepare CAD Model of OH Coil
Upcavage=300hrs

Determine Conductor & Insulation Mechanical Load
Fan=;

Perf Mech Tests on i-line layer-layer OH Joints
Kozub=80;Paul=40;Meighan=Jurcz=72;TS=240;M&S=$2K

Rvw Mech Test Data on Samples of OH turn insul
Meighan=40;TS=40;M&S=$12K

Rvw Elect Test Data on Sampl of OH turn & Gnd In
Meighan=40

Develop OH Coil Mfg Plan

Design New Inner PF Coils & Supports
Chrzanowski=; Upcavage=80hrs

Prepare CAD Model of New Inner PF Coils & Suppor
Upcavage=160 hrs

Confirm Load Bearing Capacity of New In PF Coils
Fan=;Myatt=120 hrs

Develop New Inner PF Coil Mfg Plan
Chrzanowski=;

Develop New CS Casing/Bellows/Ceramic Insulator
Chrzanowski=; Fan=; Paul=120; Brooks=108

Perform HALO Current Analysis
Brooks=288 hrs

Prep CAD Model of New CS Casing/Bellows/Ceramic

Develop Mfg Plan for CS Casing/Bellows/Ceramic
Chrzanowski=;
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CHRZANOW 30   13100840 01JUN09* 13JUL09 21

1.2 Plasma Heating & Current Drive
83 02JAN09 28APR09 1,111

1.2.1 High Harmonic Fast Wave (Ellis)
ELLIS 20   21000010 01APR09 28APR09 96

Neutral Beam Injection
NBI-Project Support&Integration

30   22000010 02JAN09 12FEB09 1,164

1.3 Auxiliary Systems
100 01APR09 19AUG09 16

1.3.2 Coolant System (Dudek)
KALISH 20   30000010 25MAY09 19JUN09 58

1.3.3 Bakeout System (Dudek)
BROOKS 20   30000020 01APR09* 28APR09 96

1.3.4 Gas Delivery System (Blanchard)
KUGEL 20   30000030 23JUL09 19AUG09 16

1.4 Plasma Diagnostics
KAITA 35 01JUL09 19AUG09 16

1.4.1 Plasma Diagnostics (Kaita)
KAITA 20   40000010 23JUL09 19AUG09 16

KAITA 20   40000020 01JUL09* 29JUL09 31

1.5 Power Systems
167 07JAN09 28AUG09 1,024

1.5.2 TF Power Conversion Systems (Raki)
RAKI 120   52000010 07JAN09* 23JUN09 26

FY09 FY10
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC J

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC J
FY09 FY10

Develop Concepts for Bus Runs(in Umbrella)
Designer=144 hrs

Confirm Ld bearing Capacity of Ant (Disruptions)

Description

Develop Concept for Cooling Water System Mods

Determine Requirements for CS Ohmic Heating
Brooks=40 hrs

Develop Concept for CS Gas Injection
Blanchard=80 hrs

Develop Concept for CS Diagnostics
Upcavage=120

Rvw Compatability of Diag for Bt=1T & Ip=2MA

Develop Conceptual Design Basis
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DESAI 30   52000020 16FEB09* 27MAR09 28

DESAI 30   52000030 30MAR09 08MAY09 28

RAKI 20   52001010 02MAR09* 27MAR09 93

RAKI 20   52001020 30MAR09 24APR09 93

RAKI 20   52001030 02MAR09* 27MAR09 9

LAWSON 80   52001040 02MAR09* 19JUN09 58

LAWSON 60   52001050 30MAR09 19JUN09 1,073

LAWSON 20   52001060 02MAR09* 27MAR09 103

10   52001110 30MAR09 10APR09 9

10   52001120 13APR09 24APR09 9

24   52001130 27APR09 28MAY09 9

6   52001140 29MAY09 05JUN09 9

24   52001150 08JUN09 10JUL09 9

20   52001160 13JUL09 07AUG09 9

10   52001170 10AUG09 21AUG09 9

1.5.3 PF/OH Power Conversion Systems (Raki)
RAKI 40   53000010 07JAN09* 03MAR09 76

DESAI 30   53000020 11MAY09 19JUN09 28

RAKI 20   53001010 02MAR09* 27MAR09 93

RAKI 20   53001020 30MAR09 24APR09 93

RAKI 12   53001030 02MAR09 17MAR09 121

FY09 FY10
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC J

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC J
FY09 FY10

Perform Short Circuit Analysis of TF System
Desai=120 hrs

Analyze V-I Behavior of TF System
Desai=120 hrs

Prepare Schematics
Raki=40hrs,VanKirk=40hrs

Hardwired Control Changes
Raki=40hrs; VanKirk=40 hrs

New CLRs
Raki=40hrs; Jones=32 hrs

Rectifier Fault Detector/Firing Generator
Marsala/Lawson=640;VK=160;Gibilsco=160;Reese=160

Alternate Approach-Outside Fabrication FD&FD
Estimated to be a $185K Procurement

Implement ACP Change
Marsala=80 hrs

Draft Physical Layout of Equipment
Raki=32hrs; Jones=40hrs

Draft Physical Layout of Tray System
Raki=32hrs;Jones=40 hrs

List of New Cables to be installed
Raki=40hrs; Jones=96 hrs

List of Cables to be Re-Routed
Raki=24hrs; ones=24 hrs

Prepare Draft IP to Highlight Mjor Tasks
Raki=80hrs; Jones=96hrs

Bill of Materials for the Work
Raki=40hrs; Jones=80hrs

Prepare/Update Cost Estimate
Raki=40hrs; Jones=40hrs

Develop Conceptual Design Basis

Analyze V-I Behavior of OH System
Desai=120 hrs

Prepare Schematics
Raki=24hrs;VanKirk=40 hrs

Hardwired Control Charges
Raki=16hrs; VanKirk=40hrs

New CLRs
Raki=24;Jones=16
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1.5.5 General Power Systems & Integration (Raki)
120   55001010 02MAR09* 17AUG09 13

5   55001020 24AUG09 28AUG09 9

1.6 Central Instrumentation & Control
SICHTA 40 01JUN09 27JUL09 33

SICHTA 40   60000010 01JUN09* 27JUL09 33

1 .7
224 02JAN09 12NOV09 1

1.7.1 Project Support & Integration
Project Management
PERRY 2   71000020 19FEB09* 20FEB09 10

PERRY 2   71000030 19FEB09* 20FEB09 10

PERRY 1   71000040 23FEB09 23FEB09 10

PERRY 1   71000050 23FEB09 23FEB09 10

VONHALLE 25   71000080 23FEB09* 27MAR09 16

PERRY 20   71000090 09MAR09* 03APR09 89

30   71000110 09MAR09* 17APR09 1

12   71000120 20APR09 05MAY09 1

36   71000210 06MAY09 24JUN09 1

24   71000220 25JUN09 29JUL09 31

24   71000230 25JUN09 29JUL09 31

24   71000240 25JUN09 29JUL09 1

FY09 FY10
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC J

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC J
FY09 FY10

Systems Integration
Raki=120hrs;VanKirk=160hrs;Jones=40hrs

Prepare Packages for Review
Raki=16rs; Jones=16hrs

Determine I&C Mods for Extended Pulse Length

Work Planning Forms Centerstack Upgrade
EM=8 hrs

Work Planning Forms Second Neutral Beamline
EM=8hrs

NEPA CenterStack Upgrade
EM=8hrs

NEPA Second Neutral Beamline
EM=8hrs

Develop GRD Second Neutral Beamline
VonHalle=80 hrs

Develop Preliminary Project Execution Plan
EM=80 hrs

Define Design Options
Dudek=240 hrs; VonHalle=240 hrs; Designer=480 hr

Identify Constructability Issues &  Mitigations
Dudek=48 hrs; VonHalle=48 hrs; Designer=96 hrs

Evaluate Options-Requirements Analysis
Dudek=144; VonHalle=144; Designer = 288

Risk Identification and Analysis
Dudek=48 hrs; VonHalle=48 hrs

Acquisition Strategies
Dudek=48 hrs; VonHalle=48 hrs

Evaluation to Find Cost-Fffective Solutions
Dudek=96; VonHalle=96; Designer=192
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30   71000260 30JUL09 09SEP09 1

4   71000280 10SEP09 15SEP09 1

4   71000300 16SEP09 21SEP09 1

8   71000320 22SEP09 01OCT09 3

8   71000350 22SEP09 01OCT09 3

PERRY 10   71000410 22SEP09 05OCT09 1

PERRY 3   71000510 06OCT09 08OCT09 1

PERRY 4   71000550 09OCT09 14OCT09 1

PERRY 10   71000610 15OCT09 28OCT09 1

193   71000620 02JAN09 30SEP09 4

PERRY 1   71000650 12NOV09 12NOV09 1

1.7.1.2 Project Integration
NEUMEYER 193   71001010 02JAN09* 30SEP09 4

NEUMEYER 10   71001030 07JAN09* 20JAN09 14

HATCHER 20   71001040 01APR09 28APR09 14

HATCHER 20   71001050 29APR09 26MAY09 46

PAUL 30   71001060 07JAN09* 17FEB09 116

1.8 Site Preparation
PERRY 40 04MAY09 26JUN09 23

PERRY 20   80000020 04MAY09* 29MAY09 23

PERRY 20   80000030 01JUN09 26JUN09 23

FY09 FY10
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC J

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC J
FY09 FY10

Technical Plans
Dudek=120; VonHalle=120; Designer=160

Cost and Schedule Estimate
Dudek=16; VonHalle=16

Risks & Contingencies
Dudek=16hrs; VonHalle=16hrs

Develop SOWs for Design-Build Efforts
Dudek=32;VonHalle=32

Prep Requisitions for long-lead procurements
Dudek=16hrs; VonHalle=16 hrs

Prep for PPPL/Princeton University CDR
Dudek=40; VonHalle=40; Designer=80

PPPL/Princeton Univ CDR
Dudek=32; VonHalle=32

Princeton Review of Dispostion of Chits
Dudek=16 hrs; VonHalle=16 hrs

Preparation for Lehman Conceptual Design Review
Dudek=40; VonHalle=40; Designer=40

LOE Project Management Support
Perry-50%; Systems Engrg-50%; Cost/Schedule75%

Lehman Conceptual Design Review
Dudek=32; VomHalle=32

Design Point Iterations (LOE)
Neumeyer 50%

Optimize Number of OH Turns

Optimize Number of Turns of Inner PF Coils
Hatcher=160 hrs

Analyze TF turn-turn transition error field
Hatcher=160 hrs

2D Layout Studies

Develop Assembly Plans

Determine CS Installation/Lifting Requirements
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