Work Authorization Document
NSTX Upgrade Project

Control 2420  |Title: 2nd NBI Sources

Account #:

WBS 1.24 Title: NB Injection

Period of Performance: 17 May 2010 through 01 August 2014

Authorized Budget: $1,094 Control Account Manager: Cropper
Revision #: 0 Revision Date: July-11

Authorized Work Description:

This WBS element includes the activities to refurbish three neutral beam ion sources for the 2nd Neutral beamline, as currently being
performed for the installed Neutral beamline 1.

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 Cropper

Functional Manager T. Stevenson




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
R A A AR A
NSTX Upgrade Project
Subtotal 1,050|17MAY10A |17MAY10A 01AUG14 |01AUG14 o 41 1,094,172.40 0.00 0.004 [ T—
T IS | E—
Job: 2420 - 2nd NBI Sources-CROPPER
Subtotal 1,050|17MAY10A |17MAY10A 01AUG14 |01AUG14 o 41 1,004,172.40 0.00 0.004 T
T T p—
Design
24200020 PDR Prep PPL 26{17MAY10A |17MAY10A 22JUN10A |22JUN10A 0 0.00 100 0.00 0.00
24200050 CONDUCT PDR 1|23JUN10A [23JUN10A 23JUN10A |23JUN10A 0 0.00 100 0.00 0.00
24200059  |Peer Review 0 3IMARI1 |14APR11A -10 0.00 0.00 0.00 '
24200060 FDR Prep PPL 24%|17TMAY11 |16MAY11* 14JUN11 17JUN11 -3 123 2,485.12 0.00 0.00 EEE//SM =16 ;
24200090 CONDUCT FDR 3|15JUN11 22JUN11* 15JUN11 24JUN11 -7 121 1,242.56 0.00 0.00 “EE//SM =08 :
Procure, Fab & Assembly
24200100 |Prep Requisition and procurement package 5/15MAY13* |15MAY13* 21IMAY13 |21MAY13 0 20 6,956.40 0.00 0.00 HEE ISM =40
24200110  |SUBMIT REQ TO PROCUREMENT 1/22MAY13  |22MAY13 22MAY13  |22MAY13 o 20 1,391.28 0.00 0.00 EE/SM =08
24200120  |Procurement lead time (1) 15[23MAY13  [23MAY13 13JUN13  |13JUN13 o 20 0.00 0.00 0.00 i
24200130 |AWARD 1/14JUN13  |14JUN13 14JUN13  |14JUN13 o 20 0.00 0.00 0.00 |
24200150  |Fabricate or delivery 40|17JUN13  |17JUN13 13AUG13  |13AUG13 o 20 87,120.00 0.00 0.00 H41-66,000
24200160  |Refurbish Source A 90|14AUG13 |14AUG13 20DEC13  |20DEC13 o 20 303,972.96 0.00 0.00 HEE//SM =160 ; EE//SB
EE//TB =1,920 ;
24200170  |Refurbish Source B 70|02JAN14  |02JAN14 09APR14  |09APR14 o 20 307,667.20 0.00 0.00 EEE//SM =160 : EE//S
EE//TB =1,920 ;
24200180  |Refurbish Source C 80|10APR14 |10APR14 01AUG14  [01AUG14 o 20 307,667.20 0.00 0.00 EEE//SM =160 E
EE//TB =1,920 ;
24200200  |Build Probe tips (10 Long, 20 short) 60|08MAY14 |08MAY14 01AUG14  [01AUG14 of 41 75,669.68 0.00 0.00|EE//§M =80 :EE//SB =24 ;H
EM/BT =480 ;41=2,000 ;
Data Date 30APR11|1105 NSTX UPGRADES Sheetlofll, | Early Bar
Run Date JOMAY11 10:53 RESOURCE LOADED SCHEDULE

© Primavera Systems, Inc.

CD-2 Schedule
April 2011

I Progress Bar
I Critical Activity




2420 2nd NBI Sources (Cropper)

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 1 2 0 0 0 0 0 0
0 0 0 0 1 4 4 4 4 4 4 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
. . . . 1. -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 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




2420 2nd NBI Sources (Cropper) 31JAN2012 29FEB2012 31MAR2012 30APR2012 31MAY2012 30JUN2012 31JUL2012 31AUG2012 30SEP2012 310CT2012 30NOV2012 31DEC2012

BCWS 0 0 0 0 0 0 0 0 0 0 0 0
CUM BCWS 4 4 4 4 4 4 4 4
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 -4. -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 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




2420 2nd NBI Sources (Cropper)

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 8 21 48 60 67 76 69 50
4 4 4 4 12 33 81 141 208 284 354 403
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
-4. -4. -4. -4. -12. -33. -81. -141. -208. -284. -354. -403.

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




2420 2nd NBI Sources (Cropper)

BCWS
CUM BCWS
BCWP
CUM BCWP
ACWP
CUM ACWP
cv
SV

31JAN2014 28FEB2014 31MAR2014 30APR2014 31MAY2014 30JUN2014 31JUL2014 31AUG2014 30SEP2014 310CT2014 30NOV2014 31DEC2014
97 88 92 87 103 104 114 5 0 0 0 0
500 588 680 767 870 975 1,089 1,094 1,094 1,094 1,094 1,094
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
-500. -588. -680. -767. -870. -975. -1089. -1094. -1094. -1094. -1094. -1094.
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.
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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

thermal loading. Disruption loads on the ECH waveguide will be
evaluated for the Center Stack Upgrade Fields and field transients.
Discussions with heating system experts regarding the performance of the
ECH system for the higher Center Stack Upgrade fields indicate that no
modification to the resonant frequency or other operational characteristic
for the system will require upgrade. Only disruption qualification is
planned. No previous qualification has been identified, so the resources
include creation of a new calculation — not a review of an existing
calculation as is the case for ICRH.

{Electron Cyclotron Heating (Job 2300)}

WBS Element: 1.2.4 WABS Level: 3

WABS Title:  Neutral Beam Injection (NBI)

Definition: ~ The Neutral Beam Injection System Upgrade provides a second Neutral
Beam as part of the NSTX Upgrade Project. The second NBI is identical
to the one already installed on NSTX. An existing TFTR beam will be
decontaminated, refurbished, and installed on NSTX. This WBS element
includes the NBI source refurbishment; the TFTR beamline
decontamination, refurbishment and relocation to the NSTX Test Cell; the
2" NBI Services; the NBI armor modifications; the 2" NBI Power,
Controls and Instrumentation; the 2" NBI Duct and vacuum vessel
modifications; and the NSTX Test Cell equipment removals and
relocations necessary to accommodate the 2™ NBI. Vacuum Pumping
System Modifications necessary to accommodate the 2" NBI are included
in WBS element 1.3. NBI Management and Health Physics support are
included in element WBS 1.7.

WBS Element: 1.2.4.2 WBS Level: 4

WBS Title: NBI Source Refurbishment

Definition:  This WBS element includes the activities to refurbish three neutral beam
ion sources for the 2" Neutral beamline, as currently being performed for
the installed Neutral beamline 1.
{Source Refurbishment (Job 2420)}

WBS Element: 1.2.4.3 WABS Level: 4

WBS Title: NSTX Beamline 2 Decontamination

Definition: ~ This WBS element includes the disassembly and decontamination
activities of a TFTR Neutral Beam beamline in preparation for beamline
refurbishment and reuse as an NSTX upgrade.
{NSTX Beamline 2 Decontamination (Job 2430)}

WBS Element: 1.2.44 WBS Level: 4

WBS Title: NBI Beamline Refurbishment and Relocation

Definition:  This WBS element includes refurbishment of a TFTR NBI and its
relocation to the NSTX test cell.

Included in this WBS element are the activities necessary to refurbish a
TFTR Neutral Beam beamline for use on NSTX. This scope includes

Annex | - 8
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Work Approval Form (WAF)

Cost Center: 9418
Job Number: 2420
Job Title: Source Refurbishment

Job Manager: Mark Cropper
Rev 1 6/8/2010

Description:

This scope includes the activities to refurbish three neutral beam ion sources

for BL2 just as we currently do for the installed BL1. The refurbishment tasks

will follow established procedures that have been utilized for both TFTR and
NSTX.

schedule: Refer to Primavera Data-Base

Approvals: %Qﬁ (\)

Job Manage.r I

T

PrOJect Manager

Engineering Department Head

JOB NO 2420 CD2.xlIs Tab A Description 7/20/2010 9:00 AM
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