Work Authorization Document
NSTX Upgrade Project

ig;‘;ﬂ h 7300 |Title: NB2 Management

WBS 1.7.1.3 |Title: Project Support and Integration

Period of Performance: 23 February 2009 through 30 September 2014

Authorized Budget: $1,450 Control Account Manager: Stevenson
Revision #: 0 Revision Date: July-11

Authorized Work Description:

Level of Effort job to cover the oversight of the 2nd Neutral Beam Upgrade work which includes a Manager, Engineering support and support
and to cover Neutral Beam engineer’s time to prepare for and participate in project cost and schedule reviews.

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 Stevenson

Functional Manager M.Williams




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) H\FHY\jL\l\H Hm\l\z\\\}\\m\lﬂ\\ "m‘lﬁwHﬁ\‘(“lﬁ”}”ﬁmﬁ”
NSTX Upgrade Project
Subtotal 1,401|23FEB09A |23FEB09A 30SEP14  |30SEP14 0| 1,487 1,449,982.62 343,238.67| 343238567 ; :
Job: 7300 - NB2 Management-STEVENSON
Subtotal 1,401|23FEB09A |23FEB09A 30SEP14  |30SEP14 0| 1487 1,449,982.62 343,238.67| 343.238.67 : ;
Project Management
7300-01 FY2010 NB2 Management 106*/03MAY10A |03MAY10A 30SEP10A |30SEP10A 0 0.00 100 0.00 000 dM =372 - EENEM =37 -
7300-11 FY2011 NB2 Management 250%010CT10* |010CT10A 30SEP11  |30SEP11 0| 1,494 113,070.06 |LOE| 64,676.07 64,676.07JEEE”EM —33fte |- EE/EM =85 -
7300-21 FY2012 NB2 Management 245/030CT11* |030CT11* 24SEP12  |24SEP12 0| 1,494 123,991.86 0.00 0.00 BHERREE /EM - 33fte - EE/EM =85 -
= T ’ - 1
7300-31 FY2013 NB2 Management 245/010CT12* |010CT12* 25SEP13  |25SEP13 0| 1,490 250,286.01 0.00 0.00 REEEEHEE/EM =.70fte  : EE//EM
7300-35 FY2014 NB2 Management 248/010CT13* |010CT13* 30SEP14  |30SEP14 0| 1,487 258,768.09 0.00 0.00 R———CE/EM = 70fte
FY092410  |FY09 Actual Cost 22+ 23FEBO9A |23FEBO9A 30SEPOYA [30SEP09A 0 63,263.00 (100 | 63,263.00 63,263.00
FY102410  |FY10 Actual Cost 40{010CTO9A |010CTO9A 25NOVO9A |25NOVO09A 0 12,157.00|100 | 12,157.00 12,157.00
FY107300  |FY10 Actual Cost 123|02NOVO9A |02NOVO9A 30APRI10A |30APR10A 0 62,401.00|100 | 62,401.00 62,401.00
FY107300A |FY10 Actual Cost 110{03MAY10A |03MAY10A 30SEP10A [30SEP10A 0 62,452.00|100 | 62,452.00 62452000, b /o
- < 4
Project Reviews
7300-02 FY2010 NB2 RLM's support of OPA reviews 92+/17MAY10A |17MAY10A 06JUL10A |06JUL10A 0 0.00|100 0.00 0.00
7300-03 FY2010 NB2 RLM's support of EIR review 20/010CT10* |010CT10A 280CT10  |290CT10A 1 78,289.60 (100 | 78,289.60 78,289.60IEE/ M =160 - EMJEM =320 -
7300-12 FY2011 NB2 RLM's support of OPA reviews 20|01AUG11* [01AUG11* 26AUG11  [26AUG11 0| 1,743 78,289.60 0.00 0.00 BEE/EM =160 :EM/EM =320 -
7300-13 FY2011 NB2 RLM's support of OPA reviews 20|01FEB12* |01FEB12* 28FEB12  |28FEB12 0| 1,640 85,851.20 0.00 0.00 JEE/EM =160 :EM/EM =320 -
7300-22 FY2012 NB2 RLM's support of OPA reviews 20|01AUG12* |01AUG12* 28AUG12  [28AUG12 0| 1,512 85,851.20 0.00 0.00 §EE/EM =160 : EM/EM =320
7300-23 FY2012 NB2 RLM's support of OPA reviews 20|01FEB13* |01FEB13* 28FEB13  |28FEB13 0| 1,615 87,656.00 0.00 0.00 BEE/EM =160 : EM/EM =320
7300-32 FY2013 NB2 RLM's support of OPA reviews 20|01AUG13* |01AUG13* 28AUG13  [28AUG13 0| 1,509 87,656.00 0.00 0.00 EE/EM =160 :EMIEM -
Data Date 30APR11/1105 NSTX UPGRADES Sheet 1 of1 [ ‘ Early Bar
Run Date 20MAY11 11:04 RESOURCE LOADED SCHEDULE

© Primavera Systems, Inc.

CD-2 Schedule
April 2011

I Progress Bar
I Critical Activity




7300 NB2 Management (Stevenson)

BCWS
CUM BCWS
BCWP
CUM BCWP
ACWP
CUM ACWP
Ccv
SV

START  28FEB2009 31MAR2009 30APR2009 31MAY2009 30JUN2009 31JUL2009 31AUG2009 30SEP2009 310CT2009 30NOV2009 31DEC2009
0 2 9 9 8 9 9 9 9 7 15 9
0 2 11 20 28 37 46 55 63 70 85 94
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. 11, -20. -28. -37. -46. -55. -63. -70. -85. -94.

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




7300 NB2 Management (Stevenson)

BCWS
CUM BCWS
BCWP
CUM BCWP
ACWP
CUM ACWP
cv
SV

31JAN2010 28FEB2010 31MAR2010 30APR2010 31MAY2010 30JUN2010 31JUL2010 31AUG2010 30SEP2010 310CT2010 30NOV2010 31DEC2010
10 10 12 11 12 13 12 13 12 88 9 8
104 115 126 138 150 163 175 188 200 288 297 305
0 0 0 0 0 0 0 0 0 0 0 305
0 0 0 0 0 0 0 0 0 0 0 305
0 0 0 0 0 0 0 0 0 0 0 247
0 0 0 0 0 0 0 0 0 0 0 247
0 0 0 0 0 0 0 0 0 0 0 58
-104. -115. -126. -138. -150. -163. -175. -188. -200. -288. -297. .
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 1.23
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 1




7300 NB2 Management (Stevenson)

BCWS
CUM BCWS
BCWP
CUM BCWP
ACWP
CUM ACWP
cv
SV

31JAN2011 28FEB2011 31MAR2011 30APR2011 31MAY2011 30JUN2011 31JUL2011 31AUG2011 30SEP2011 310CT2011 30NOV2011 31DEC2011
9 9 10 9 9 10 9 89 10 10 11 11
314 323 333 343 352 362 371 460 470 480 491 501
9 9 10 9 0 0 0 0 0 0 0 0
314 323 333 343 343 343 343 343 343 343 343 343
4 6 10 10 0 0 0 0 0 0 0 0
251 257 267 277 277 277 277 277 277 277 277 277
63 66 66 65 65 65 65 65 65 65 65 65
. . . . -9. -19. -29. -117. -127. -137. -148. -159.
1.25 1.26 1.25 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24
1 1 1 1 0.97 0.95 0.92 0.74 0.73 0.71 0.7 0.68




7300 NB2 Management (Stevenson)

BCWS
CUM BCWS
BCWP
CUM BCWP
ACWP
CUM ACWP
cv
SV

31JAN2012

29FEB2012

31MAR2012

30APR2012 31MAY2012 30JUN2012 31JUL2012 31AUG2012 30SEP2012 310CT2012 30NOV2012 31DEC2012
11 96 11 10 11 10 11 97 8 22 21 20
512 608 619 629 640 650 661 758 766 788 809 830
0 0 0 0 0 0 0 0 0 0 0 0
343 343 343 343 343 343 343 343 343 343 343 343
0 0 0 0 0 0 0 0 0 0 0 0
277 277 277 277 277 277 277 277 277 277 277 277
65 65 65 65 65 65 65 65 65 65 65 65
-169. -265. -276. -286. -297. -307. -318. -415. -423. -445. -467. -487.
1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24
0.67 0.56 0.55 0.54 0.54 0.53 0.52 0.45 0.45 0.43 0.42 0.41




7300 NB2 Management (Stevenson)

BCWS
CUM BCWS
BCWP
CUM BCWP
ACWP
CUM ACWP
cv
SV

31JAN2013 28FEB2013 31MAR2013 30APR2013 31MAY2013 30JUN2013 31JUL2013 31AUG2013 30SEP2013 310CT2013 30NOV2013 31DEC2013
22 107 20 21 22 19 22 109 17 23 21 22
852 959 979 1,001 1,023 1,042 1,065 1,174 1,191 1,214 1,235 1,257
0 0 0 0 0 0 0 0 0 0 0 0
343 343 343 343 343 343 343 343 343 343 343 343
0 0 0 0 0 0 0 0 0 0 0 0
277 277 277 277 277 277 277 277 277 277 277 277
65 65 65 65 65 65 65 65 65 65 65 65
-509. -616. -637. -658. -680. -700. -722. -831. -848. -871. -892. -914.
1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24
0.4 0.36 0.35 0.34 0.34 0.33 0.32 0.29 0.29 0.28 0.28 0.27




7300 NB2 Management (Stevenson)

BCWS
CUM BCWS
BCWP
CUM BCWP
ACWP
CUM ACWP
cv
SV

31JAN2014 28FEB2014 31MAR2014 30APR2014 31MAY2014 30JUN2014 31JUL2014 31AUG2014 30SEP2014 310CT2014 30NOV2014 31DEC2014
23 20 21 22 22 21 23 21 22 0 0 0
1,279 1,299 1,320 1,342 1,364 1,385 1,407 1,428 1,450 1,450 1,450 1,450
0 0 0 0 0 0 0 0 0 0 0 0
343 343 343 343 343 343 343 343 343 343 343 343
0 0 0 0 0 0 0 0 0 0 0 0
277 277 277 277 277 277 277 277 277 277 277 277
65 65 65 65 65 65 65 65 65 65 65 65
-937. -957. -977. -999. -1021 -1042. -1065. -1085. -1107. -1107. -1107. -1107.
1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24
0.27 0.26 0.26 0.26 0.25 0.25 0.24 0.24 0.24 0.24 0.24 0.24




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.

=

BS
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11

1.2

13

14

15

1.6

1.7

1.8

NSTX-PLAN-PEP-DRAFT

L3

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

Annex | -1
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Annex | - WBS Dictionary

real-time plasma control system may require an upgrade to accommodate
additional input/output signals, control loops, and a longer control period.
The networks, back-end compute servers, and data storage systems will
need to be upgraded to achieve reasonable performance for time-sensitive
functions. Some test cell racks will be relocated; there will be a modest
effort required to route the control, timing, and communication cabling
and qualify the systems.

{Central 1&C and Data Acquisition (Job 6100)}

WBS Element: 1.7 WABS Level: 2

WABS Title:  Project Support & Integration

Definition:  Project support and integration includes the non-hardware related
subsystems such as overall Project Management and Administration,
Project Physics as well as Integrated Systems Testing support.

WBS Element: 1.7.1 WABS Level: 3

WABS Title: Project Management and Integration
Definition:  The project management and integration WBS element
consists of all the activities necessary to plan, monitor, integrate and
control, and report on the progress of the NSTX Upgrade Project which
includes technical, business, and administrative planning and support;
organizing, directing, coordinating, controlling, reviewing and approving
project actions.

WBS Element: 1.7.1.1 WBS Level: 4
WABS Title: Project Management & Integration
This WBS element includes overall management; a Project Manager,
Deputy Project Manager, and Project Controls support to manage,
monitor, integrate, control, and report on the progress on the NSTX
Upgrade. Also included in this WBS element is System Engineering
support and support for updating of the General Arrangement Drawings
for the NSTX Test Cell as well as funds for independent reviewers as
necessary.
{Project Management and Integration (Job 7100)}

WBS Element: 1.7.1.2 WABS Level: 4

WABS Title: Center Stack Upgrade Management

Definition:  Level of Effort job to cover the oversight of Center Stack Upgrade work
which includes a Manager, Project Engineering support and support and to
cover Center Stack engineer’s time to prepare for and participate in
project cost and schedule reviews.
{NSTX CSU Project Management (Job 7200)}

WBS Element: 1.7.1.3 WABS Level: 4

WBS Title:  Neutral Beam Upgrade Management

Definition:  Level of Effort job to cover the oversight of the 2" Neutral Beam Upgrade
work which includes a Manager, Engineering support and support and to

Annex | - 15
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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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Cost Center:

Job Number:

Job Title:

Job Manager:

Description:

schedule:

Approvals:

Work Approval Form (WAF)

9418

7300

NBI Project Support & Integration
Tim Stevenson

Management and engineering oversight of NB

lu
engineer preparation for reviews every 6 months. (6 en

reviews/yr.).

Refer to Primavera Data-Base

/W 7/10 Jie

Iy

Job I Manager

-/ S}WW /[ //0

/3

Project Maﬁnager

@Mw f{Z Lzo

Englneerlng Department Head

JOB NO 7300 CD2.xIs

Tab A Description

7/20/2010
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