Work Authorization Document
NSTX Upgrade Project

Control 8250 Title: Remove/Install Centerstack

Account #:

WBS 182 Title: Site Preparation and Torus Assembly

Period of Performance: 01 October 2012 through 22 August 2014

Authorized Budget: $1,174 Control Account Manager: Perry
Revision #: 0 Revision Date: July-11

Authorized Work Description:

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.

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 Perry

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
A A i
NSTX Upgrade Project
Subtotal 500[010CT12 |010CT12 22AUG14  |060CT14 30| -19| 1,173,571.12 0.00 0.00 -_-_"
Job: 8250 - Remove/Install Centerstack-PERRY
Subtotal 500{010CT12 |010CT12 22AUG14  |060CT14 -30 -19| 1,173,571.12 0.00 0.00 -_-_“
Remove Old Centerstack
8250-101 Disconnect Hoses 1/02JAN13* |02JAN13* 02JAN13 02JAN13 0| 161 4,967.20 0.00 0.00 ‘EM//ST =32 -EM//SM =08 .
8250-105 Remove umbrella lid (top and bottom) 1/03JAN13 [03JAN13 03JAN13 03JAN13 0| 161 4,967.20 0.00 0.00 ‘EM//ST =32 -EM//SM =08 .
8250-109 Remove flex bus (top and bottom) 6{04JAN13  |04JAN13 11JAN13  [11JAN13 o] 161 40,466.88 0.00 0.00 [EMIST =288 :EMISM =48
8250-113 Support lower support structure 4/14JAN13  |14JAN13 17JAN13 17JAN13 0| 161 26,977.92 0.00 0.00 HEM//ST =192 “EM//SM =32
8250-117 lift old centerstack 2|18JAN13  |18JAN13 21JAN13  [21JAN13 o] 161 13,488.96 0.00 0.00 EMIST =96 :EMISM =16
8250-121 Remove old centerstack pedestal 5/22JAN13 |22JAN13 28JAN13  |28JAN13 0| 212 20,392.80 0.00 0.00 HEM//S T =120 :EM/SM =40
8250-122 Purchase passive plate bolts 65(170CT12 |170CT12 28]JAN13  [28]AN13 o| 212 63,360.00 0.00 0.00 41=$48,000
8250-122A Replace mountiung bolts for passive plates 60{29JAN13  |29JAN13 22APR13  |22APR13 0| 212 85,309.44 0.00 0.00 E4 people x 4 hrs x 48 plates=768
Install New Centerstack
8250-123 Dsgn Lift Fixture for new centerstack pedesta] 120/010CT12* |010CT12* 28MAR13  |28MAR13 0| 159 106,284.00 0.00 0.00 EEM//:M =600 -
8250-124 Fab Lift Fixture for new centerstack pedestal 70/010CT13* |010CT13* 20JAN14  |20JAN14 0 31 68,623.20 0.00 0.00 ﬂEM//ST =480 - 41=10
8250-125 Install new centerstack pedestal 10[21JAN14  |01APR14 03FEB14  |14APR14 50| -19 46,186.00 0.00 0.00 , [EMIST =240 ; EMI//
41=3,000 ;
8250-129 Lift in new centerstack (2 times) 4|04APR14 |15APR14 09APR14 |18APR14 7| 19 27,879.04 0.00 0.00 EMIST =192 : EM//
8250-133 Check vacuum seals 5(10APR14 |21APR14 16APR14  [25APR14 7 6 21,068.00 0.00 0.00 [EMIST =120 :EMY
8250-137 Install new flex bus (3 times w/2 27|17APR14 |28APR14 23MAY14  [04JUN14 7 6 190,883.52 0.00 0.00 EM//ST =1,296 :E
re-machinings) 41=2 000 .
8250-141 Install brella (3 ti 2 6|27MAY14 |05JUN14 03JUN14 12JUN14 -7 6 0.00
et wrmprella (3 times w 41,818.56 0.00 {EMiST =288 :EM|
Close Vessel and Pumpdown
8250-145 Clean, Photo, Close WV 9/06JUN14 |13JUN14 18JUN14  |25JUN14 5 6 79,264.80 0.00 0.00 ﬂEM//ST 576 :EM
8250-149 Pumpdown 1/19JUN14  |26JUN14 19JUN14  |26JUN14 5 6 6,969.76 0.00 000 EMAST =48 :EM/SM =08 |
8250-153 Leak check 12|20JUN14  [27JUN14 08JUL14  |15JUL14 5 6 83,637.12 0.00 000\ /4T E576  :EM/ISM =96 i
8250-157 Setup for Bakeout 5/09JUL14 |16JUL14 15JUL14  |22JUL14 5 6 34,848.80 0.00 000 et =240 EMISM =40 ﬂ
8250-161 Rayleigh/Raman Scattering 5/16JUL14 |23JUL14 22JUL14 29JUL14 -5 6 16,474.40 0.00 0.00 ENI/ST =80 :;EM//SM |=40 ﬁ]
Data Date 30APR11|1105 NSTX UPGRADES Sheet1of2/ | Early Bar
Run Date 2OMAY11 11-06 RESOURCE LOADED SCHEDULE Progress Bar
CD-2 Schedule
_ April 2011 I Critical Activity
© Primavera Systems, Inc.




Activity
ID

8250-165

8250-169

8250-173

Activity
Description

Bakeout

Recover from bakeout & scrub

Ready for ISTP

Work BASELINE
Days START

16 23JUL14

7|14AUG14

Forecast
Start

04SEP14

26SEP14

BASELINE
FINISH

13AUG14

22AUG14

22AUG14

Forecast | Schedule
Finish  Slip (Days
25SEP14 -30
060CT14 -30
060CT14 -30

Total
Float

-19

-19

-19

Budgeted  PPCT Earned value
Cost cost (BCWP)
140,915.20 0.00
48,788.32 0.00
0.00 0.00

Planned value|
cost (BCWS)

0.00

0.00

0.00

FY11
T

EMY/ST

=336

; EM/ISM

FY14 | FY15 | FY16
[T TE I TIT oI

slemisT =1,024

=56 |;|

VEM//ST =00 |

Sheet 2 of 2



8250 Remove/Install Centerstack (Perry)

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




8250 Remove/Install Centerstack (Perry)

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




8250 Remove/Install Centerstack (Perry)

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




8250 Remove/Install Centerstack (Perry)

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 28 37 35
0 0 0 0 0 0 0 0 0 28 65 101
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
. . . . . . . . . -28. -65. -101.

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




8250 Remove/Install Centerstack (Perry)

BCWS
CUM BCWS
BCWP
CUM BCWP
ACWP
CUM ACWP
cv
SV

31JAN2013 28FEB2013 31MAR2013 30APR2013 31MAY2013 30JUN2013 31JUL2013 31AUG2013 30SEP2013 310CT2013 30NOV2013 31DEC2013

152 45 46 23 0 0 0 0 0 20 18 19
252 297 343 366 366 366 366 366 366 386 404 423

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
-252. -297. -343. -366. -366. -366. -366. -366. -366. -386. -404. -423.
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




8250 Remove/Install Centerstack (Perry)

BCWS
CUM BCWS
BCWP
CUM BCWP
ACWP
CUM ACWP
cv
SV

31JAN2014 28FEB2014 31MAR2014 30APR2014 31MAY2014 30JUN2014 31JUL2014 31AUG2014 30SEP2014 310CT2014 30NOV2014 31DEC2014
54 5 0 120 148 145 152 128 0 0 0 0
476 481 481 601 749 894 1,046 1,174 1,174 1,174 1,174 1,174
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
-476. -481. -481. -601. -749. -894. -1046. -1174. -1174. -1174. -1174. -1174.
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




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
L2

[y

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

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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Cost Center:
Job Number:

Job Title:
Job Manager:

Description:

Schedule:

Approvals:

Work Approval Form (WAF)

9417
8250

Centerstack Removal & Re-installation/Pumpdown/Bakeout
Erik D. Perry

The scope of this job inciudes the removai of the exisiing centerstack and
installation of the upgraded centerstack. This also includes the vessel
closing, pumpdown and leak check, bakeout and scrub so that NSTX is ready

to start ISTPs.

Refer to Primavera Data-Base

T

Engirger@ Department Head

JOB NO 8250 CD2.xls

Tab A Description 7/20/2010
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