Work Authorization Document
NSTX Upgrade Project

igg(t)rtj)r: t 7900 Title: Integrated System

WBS 1.7.3 Title: Project Support and Integration

Period of Performance: 02 November 2009 through 29 September 2014

Authorized Budget: $78 Control Account Manager: Gentile
Revision #: 0 Revision Date: July-11

Authorized Work Description:

This element includes all of the activities associated with the support of development of all necessary procedures and documents to support
the integrated tests, and to support performance of the pre-operational integrated system tests culminating in first plasma.

The WBS element includes Convening the NSTX Activity Certification Committee (ACC) for comprehensive review the upgrades. Prepare and
make presentation to the PPPL ES&H Executive Safety Board for 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.

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.

Control Account History

Implement

ECP# Date

Prior Budget New Budget Signature

Approvals Name Signature Date

NSTX-U Project Manager R. Strykowsky

Control Account Manager Gentile

Functional Manager L. Dudek




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 1,241/ 02NOV09A |02NOV09A 29SEP14  |270CT14 20| -19 78,126.71 5,040.98 4,968.53“
Job: 7900 - Integrated System Test-GENTILE
Subtotal 1,241/02NOV09A |02NOV09A 29SEP14  |270CT14 20| -19 78,126.71 5,040.98 4,968.53“
Integrated System Testing (WBS 1.7 / Job 7900)
7900-110 Prepare NBI2 & CS ISTP Test Procedures 65/020CT13* |020CT13* 14JAN14 14JAN14 0 127 21,976.80 0.00 0.00 ﬂEM/lEM =120 )
7900-120  |Conduct ACC Review of Upgrades 40|15JAN14  |15JAN14 11IMAR14  |11MAR14 o| 127 30,661.60 0.00 0.00 BEM/EM =80 : EE/EN
7900-140 Perform ISTP 15|09SEP14 |070CT14 29SEP14 270CT14 -20 -19 14,651.20 0.00 0.00 'IEM//EM =80 :
7900-150 Participate in cost and schedule reviews 911*010CT10* |010CT10A 03SEP14 02JUN14 65 84 6,881.11 |LOE 1,084.98 1,012.53 I - I — D _ i
' ' T e ———//EM =40
7900-999  |NSTX RESUME OPERATIONS 0 29SEP14  |270CT14 20| 19 0.00 0.00 0.00 EM/IEM | =00 v
FY107900  |FY10 Actual Cost 40|02NOVO9A |02NOVO9A 23DEC09A |23DEC09A 0 3,956.00(100 | 3,956.00 3,956.00
Data Date 30APR11/1105 NSTX UPGRADES Sheet 1 of1 [ ‘ Early Bar
Run Date JOMAY11 11:06 RESOURCE LOADED SCHEDULE

© Primavera Systems, Inc.

CD-2 Schedule
April 2011

I Progress Bar
I Critical Activity




7900 Integrated System (Gentile)

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 2 2
0 0 0 0 0 0 0 0 0 0 2 4
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
. . . . . . . . . . -2. -4.

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




7900 Integrated System (Gentile)

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 0 0 0 0 0 0 0 0
4 4 4 4 4 4 4 4 4 4 4 4
0 0 0 0 0 0 0 0 0 0 0 4
0 0 0 0 0 0 0 0 0 0 0 4
0 0 0 0 0 0 0 0 0 0 0 4
0 0 0 0 0 0 0 0 0 0 0 4
0 0 0 0 0 0 0 0 0 0 0 0
-4. -4. -4. -4. -4. -4. -4. -4. -4. -4. -4. .
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 1.09
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 1




7900 Integrated System (Gentile)

BCWS
CUM BCWS
BCWP
CUM BCWP
ACWP
CUM ACWP
cv
SV

31JAN2011 28FEB2011 31MAR2011 30APR2011 31MAY2011 30JUN2011 31JUL2011 31AUG2011 30SEP2011 310CT2011 30NOV2011 31DEC2011

0 0 0 0 0 0 0 0 0 0 0 0
4 5 5 5 5 5 5 5 6 6 6 6
0 0 0 0 0 0 0 0 0 0 0 0
4 5 5 5 5 5 5 5 5 5 5 5
0 0 0 0 0 0 0 0 0 0 0 0
4 4 4 4 4 4 4 4 4 4 4 4
0 1 1 1 1 1 1 1 1 1 1 1
. . . . . . . -1. -1. -1. -1. -1.
1.12 1.16 1.19 1.23 1.23 1.23 1.23 1.23 1.23 1.23 1.23 1.23
1 1 1 1 0.97 0.95 0.92 0.9 0.88 0.85 0.83 0.81




7900 Integrated System (Gentile)

BCWS
CUM BCWS
BCWP
CUM BCWP
ACWP
CUM ACWP
cv
SV

31JAN2012 29FEB2012 31MAR2012 30APR2012 31MAY2012 30JUN2012 31JUL2012 31AUG2012 30SEP2012 310CT2012 30NOV2012 31DEC2012

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

6 6 6 7 7 7 7 7 7 7 8 8

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

5 5 5 5 5 5 5 5 5 5 5 5

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

4 4 4 4 4 4 4 4 4 4 4 4

1 1 1 1 1 1 1 1 1 1 1 1
1) 1 -2, -2, -2, -2, -2, -2, -2, 3, 3] 3,
1.23 1.23 1.23 1.23 1.23 1.23 1.23 1.23 1.23 1.23 1.23 1.23
0.79 0.77 0.76 0.74 0.72 0.71 0.69 0.68 0.66 0.65 0.64 0.62




7900 Integrated System (Gentile)

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 0 0 0 0 0 0 0 7 6 7
8 8 8 8 9 9 9 9 9 16 22 29
0 0 0 0 0 0 0 0 0 0 0 0
5 5 5 5 5 5 5 5 5 5 5 5
0 0 0 0 0 0 0 0 0 0 0 0
4 4 4 4 4 4 4 4 4 4 4 4
1 1 1 1 1 1 1 1 1 1 1 1
-3, -3, -3 -4, 4, 4, -4, -4, 4, 1) 17, -24,)
1.23 1.23 1.23 1.23 1.23 1.23 1.23 1.23 1.23 1.23 1.23 1.23
0.61 0.6 0.59 0.58 0.57 0.56 0.55 0.54 0.53 0.31 0.22 0.17




7900 Integrated System (Gentile)

BCWS
CUM BCWS
BCWP
CUM BCWP
ACWP
CUM ACWP
cv
SV

31JAN2014 28FEB2014 31MAR2014 30APR2014 31MAY2014 30JUN2014 31JUL2014 31AUG2014 30SEP2014 310CT2014 30NOV2014 31DEC2014

13 15 6 0 0 0 0 0 15 0 0 0
42 57 63 63 63 63 63 63 78 78 78 78
0 0 0 0 0 0 0 0 0 0 0 0
5 5 5 5 5 5 5 5 5 5 5 5
0 0 0 0 0 0 0 0 0 0 0 0
4 4 4 4 4 4 4 4 4 4 4 4
1 1 1 1 1 1 1 1 1 1 1 1

-37. -52. -58. -58. -58. -58. -58. -59. -73. -73. -73. -73.

1.23 1.23 1.23 1.23 1.23 1.23 1.23 1.23 1.23 1.23 1.23 1.23

0.12 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.06 0.06 0.06 0.06




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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NSTX-PLAN-PEP-DRAFT
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1.1.0
111
1.1.2
1.1.3

121
1.2.2
1.2.3
1.2.4

13.1
1.3.2
1.3.3
1.3.4
135

14.1

151
152
153
154
155

16.1
1.6.2

1.7.1
1.7.2
1.7.3

181
1.8.2

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
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Annex | - WBS Dictionary

cover Neutral Beam engineer’s time to prepare for and participate in
project cost and schedule reviews.
{NBI Project Support & Integration (Job 7300)}

WBS Element: 1.7.1.4 WBS Level: 4

WABS Title:
Definition:

Health Physics Support

This WBS element includes the effort necessary for continuous health
physics (HP) support for the Neutral beamline decontamination,
refurbishment, and relocation to the NTC as well as the HP support for
equipment removal and relocations being accomplished under WBS 1.2.4.
{Health Physics Technical Support (Job 7400)}

Also included in this WBS element are the home office Health Physics
efforts necessary to support the collection of radiological analyses of
various environmental samples and bioassay samples, and the collection
of analyses of data on the gamma radiation spectra of radioactive material
at PPPL that are allocated to all Laboratory projects based on their usage
of Health Physics staff.

{NSTX Upgrade Health Physics Allocations (Job 7700)}

WBS Element: 1.7.1.5 WABS Level: 4

WABS Title:
Definition:

Direct Allocations (Job 7710)

This WBS element includes the costs to cover Laboratory Engineering and
Scientific Computing and Environmental Services that are allocated to all
Laboratory projects based on their funding levels.

{NSTX Upgrade Direct Allocations (Job 7710)}

WBS Element: 1.7.2 WABS Level: 3

WABS Title:
Definition:

Project Physics

Project Physics includes the definition of requirements necessary to meet
the overall NSTX mission and supporting objectives, physics analysis
supporting the project's design and construction activities, and definition
of R&D needs. In addition it includes the provision of hardware and
software required for plasma control.

Project Physics is not included in the scope of the Upgrade Project.

WABS Element: 1.7.3 WABS Level: 3

WABS Title:
Definition:

Integrated Systems Tests

This element includes all of the activities associated with the support of
development of all necessary procedures and documents to support the
integrated tests, and to support performance of the pre-operational
integrated system tests culminating in first plasma.

The WBS element includes Convening the NSTX Activity Certification

Committee (ACC) for comprehensive review the upgrades. Prepare and
make presentation to the PPPL ES&H Executive Safety Board for

Annex | - 16
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Annex | - WBS Dictionary

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 WABS 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 WABS 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 2" NBI are included in WBS element 1.2.4.2.

WBS Element: 1.8.2 WBS Level: 3

WABS 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)}

Annex | - 17
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Work Approval Form (WAF)

Cost Center: 9417

Job Number: 7900

Job Title: Integrated System Test
Job Manager: Charles Gentile

Description: ACC Review and ISTP development & Implementation

schedule:

Approvals:

Convene the NSTX Activity Certification Commitiee (ACC) for comprehensive
review of NBI-2 and the new Center Stack upgrade. Prepare and make
presentation to the PPPL ES&H Executive Safety Board for issuance of
appropriate Safety Certificate parameters for opertion of NSTX with new
enhanced operating capabilities.

Prepare documentation (procedure) for safely integrating NBI-2 and the new
center stack for operations within NSTX safe operating parameters. Work
with NSTX Operations Group for the successful intergration of NBI-2 and new
CS sub-systems.

Participate in cost & schedueling reviews. Report on progress as required.

See Tab B or attached

C\’D’AM - 1| 27| 200
Job Manager | /
Tk o/ /e
Project M‘én’ége‘/ "
(AT ST

Engineéring Department Head

JOB NO 7900 CD2.xls Tab A Description 7/20/2010
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