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Cost Center:
Job Number:
Job Title:

Job Manager:

Description:

Schedule:

Approvals:

Work Approval Form (WAF)

9417

5501

Additional Bus Bar Design & Analysis
Mark Smith/Neway Atnafu

Complete the following:

(1) Finalized design and validation of Pflabc, OH, TF bus bars and supports.

(2) Design and analysis of CHI bus bar, ring and lower verticle leads, including supports.
(3) Analysis of existing pf2/3 coil bus bars and supports.

(4) Analysis of existing pf4/5 coil bus bars and supports.

See Tab B or attached

Digitally signed by Mark Smith

Digitally signed by Neway D.
- DN: cn=Mark Smith, 0=PPPL, N eway D . ptat Y
M ar SI I I It ou=FOrtAJ,Sema|I=msmnh@pppl. DN: cn=Neway D. Atnafu, o, ou,
gov, c= email=natnafu@pppl.gov, c=US
Date: 2012.10.05 14:05:55 -04'00 Atnafu Date: 2012. 10.05”;2:097:04 -04'00

Job Manager

R Digitally signed by Ron Strykowsky
O n DN: cn=Ron Strykowsky, o,
ou=PPPL, email=rstrykow@pppl.gov,

StrkaWS ky ([:):a‘t'les 2012.10.08 07:16:22 -04'00"
Project Manager

H k Digitally signed by Mike Williams

M | e DN: cn=Mike Williams, 0=PPPL,
ou=Engineering and Infrastructure,

WI | I I am S email=wiliams@pppl.gov, c=US
Date: 2012.10.09 06:31:57 -05'00"

Engineering Department Head

ECP-049 for CA 5501

Tab A Description 9/5/2012 12:49 PM






Cost Center:
Job Number:
Job Title:

Job Manager:

Description:

Schedule:

Approvals:

Work Approval Form (WAF)

9417

1200

Structures and Support
Mark Smith

Complete design/validation close out documentation.
Adds additonal LOE hours for CAM efforts/Oversight

See Tab B or attached

Digitally signed by Mark Smith
. DN: cn=Mark Smith, 0=PPPL,
M ark S m Ith ou=FOM, email=msmith@pppl.
gov, c=US

Date: 2012.10.05 14:06:10 -04'00"

Job Manager

R Digitally signed by Ron Strykowsky
O n DN: cn=Ron Strykowsky, 0,
0u=PPPL, email=rstrykow@pppl.gov,

Strykows ky (I;):al&‘les 2012.10.08 07:16:10 -04'00"

Project Manager

M H k Digitally signed by Mike Williams
I e DN: cn=Mike Williams, o=PPPL,

e ou=Engineering and Infrastructure,
Williams

Date: 2012.10.09 06:32:16 -05'00

email=williams@pppl.gov, c=US
Engineering Department Head

ECP-049 for CA 5501

Tab A Description

10/5/2012 6:52 AM






WAF TAB B

'Activity ID AActivity Name T OriginaIA Activity %] Start [Finish Budgeted Tevms
Duration| Complete Total Cost|rule [L2 [ 2013 [ 2014
J[ATS[O[N[D[ IJTF[M[ATM[ITITATSTOIN[ D[ ITFIM[ATM[JI]J
ota 0 01-O 0/7-Aug 49 8.16
‘ Job: 1200 - Vacuum Vsl & Struct Support-SMITH 01-Oct-12  30-Apr-13 $42,513.60
‘ Ovs Oversight -- 01-Oct-12  [30-Apr-13 $42,513. 60
‘ 1220-0021A  Document design/validation 0% 01-Oct-12*  03-Jan-13 $21,256.80 C = EM//EM=120
‘ 1220-0021B  CAM Effort/Oversight 120 0% 01-Nov-12* 30-Apr-13 $21,256.80 A EM//EM=120
‘ ~ Job: 5501 - Coil Bus Runs-SMITH 15-Oct-12  07-Aug-13  $454,844.56
‘ ﬂ- 15-Oct-12  |22-Feb-13 | $181,935.92
‘ 0% 15-Oct-12  09-Nov-12 $708.56 E b EMI/EM=4
‘ Procure parts for new supports 1 0% 12-Dec-12  12-Dec-12 $3,960.00 F 41=$3,000
5501-0042C  CHI Design/Analysis Iterations: New Ring, 30 0% 15-Oct-12  27-Nov-12 $27,411.60 C EA//SB=120 ; EM/[EM=-60
Extensions, Supports
5501-0042D  CHI bus bar analysis: Lorentz, thermal, 45 0% 15-Oct-12  18-Dec-12 $75,936.96 C L EA//EM = 352
validation, etc.
‘ 5501-0042E Prepare draft calculation 15 0% 19-Dec-12  17-Jan-13 $17,258.40 E EA//EM=80
‘ 5501-0042F Prepare final calculation 16 0% 18-Jan-13  08-Feb-13 $17,258.40 E ' EA//EM=80
‘ 5501-0042G  Check final calculation 9 0% 18-Jan-13  30-Jan-13 $14,360.92 E EA//EM=60" EM//EM=8
‘ 5501-0042H Check CHI connection to casing with 4 0% 11-Feb-13  14-Feb-13 $3,451.68 E EA//EM=16
reactions from bus bar
‘ 5501-0042I Revise and file Rev to Casing Calc 6 0% 15-Feb-13  22-Feb-13 $8,629.20 E EA//EM=40
5501-0042J Assembly & detailed drawings: New 0% 31-Jan-13  15-Feb-13 $12,960.20 E EA//ISB=80 ;| EM//EM=10
extensions and supports ] e
‘ 2ADV Additonal Design & Validation (PFlabc, OH, TF) -- 25-Feb-13  |03-Jun-13 $88,477. 60
‘ 5501-0042K Final design & validation: PFlabc, OH, TF 0% 25-Feb-13* 19-Apr-13 $53,299.20 E EA//[EM=120 ; EA//SB=120 ; EM//EN
flag region
‘ 5501-0042L Analysis Documentation 30 0% 22-Apr-13  03-Jun-13 $17,258.40 E EANEM=80
‘ 5501-0042M | OH prototyping 0% 22-Apr-13  10-May-13 $17,920.00 E *qEM $B=80 ; EM//EM=40
‘ 3P23 PF-2,3 Bus Bar and Coil Lead Analysis -- 22-Apr-13  |06-Aug-13 | $84,674. 32
‘ 5501-0042N Designer analysis of existing components 0% 03-May-13  14-May-13 $5,594.40 E EA/ISB=40
‘ 5501-00420 PF-2,3 bus bar analysis: Prepare model, E... 30 0% 22-Apr-13  03-Jun-13 $43,146.00 E QE/\I M=200
‘ 5501-0042P Calc preparation/check 20 0% 10-Jul-13 06-Aug-13 $35,933.92 E ‘i__[_ AJIEM=160; EM//EM=8
Run Date:05-Oct-12 - 06:45 NSTX-U Page 1 of 2
ECP-049






AActivity Name T OriginaIA Activity %] BudgetedAevms
Duration| Complete Total Cost|rule [L2 [ 2013 [ 2014
J[AJSTO[N[D] ITFIM[ATM[JI[ ITATSTO[N[D[ITF[M[ATM[JI]J
4P45 PF-4,5 Coil Leads 22-Apr-13  |17-Jun-13 $50,157.52
5501-0042Q  Analysis of existing components 20 0% 22-Apr-13  17-May-13 $22,852.80 E EANEM=80 ; EA//SB=40
‘ 5501-0042R Calculation preparation/checking 20 0% 20-May-13  17-Jun-13 $27,304.72 E BA//EM=120 ; EM//EM=8

Ovs Oversight
5501-0042S Oversight/Management 0% 15-Oct-12  06-Aug-13 $49 599.20 A rEM//EM=280

No group

5501-FINISH  ECP-049 FINISH TASK 0% 07-Aug-13 $O 00 E L2

‘ 5501-START  ECP-049 START TASK 0 0% 15-Oct-12* $0.00 E RS
Run Date:05-Oct-12 - 06:45 NSTX-U Page 2 of 2
ECP-049
WAF TAB B 9






ECP-049 Resource Loading

Activity ID llob  [Activity Name |Resource ID Name | 1-Oct-12| 1-Nov-12| 1-Dec-12| 1-Jan-13| 1-Feb-13| 1-Mar-13| 1-Apr-13| 1-May-13| 1-Jun-13| 1-Jul-13| 1-Aug-13
Total 280 314 3176 255 291 176 332 454 103 165 38
41-M&S 41.41-M&S 3000
5501-00428 | 5501 Procure parts for new supports |41.41-M8S | 3000 | | |
EA//EM-Mech Engrg EA//EM.EA//EM-Mech Engrg 102 156 110 174 98 63 138 311 75 128 32
5501-0042D 5501 CHI bus bar analysis: Lorentz, thermal, validation, etc. EA//EM.EA//EM-Mech Engrg 102 156 94
5501-0042E 5501 Prepare draft calculation EA//EM.EA//EM-Mech Engrg 16 64
5501-0042F 5501 Prepare final calculation EA//EM.EA//EM-Mech Engrg 50 30
5501-0042G 5501|Check final calculation EA//EM.EA//EM-Mech Engrg 60
5501-0042H 5501 Check CHI connection to casing with reactions from bus biEA//EM.EA//EM-Mech Engrg 16
5501-00421 5501 Revise and file Rev to Casing Calc EA//EM.EA//EM-Mech Engrg 40
5501-0042K 5501 Final design & validation: PFlabc, OH, TF flag region EA//EM.EA//EM-Mech Engrg 12 63 45
5501-0042L 5501 Analysis Documentation EA//EM.EA//EM-Mech Engrg 19 59 3
5501-00420 5501 PF-2,3 bus bar analysis: Prepare model, EQ79 plus worst |EA//EM.EA//EM-Mech Engrg 47 147 7
5501-0042P 5501 Calc preparation/check EA//EM.EA//EM-Mech Engrg 128 32
5501-0042Q 5501 Analysis of existing components EA//EM.EA//EM-Mech Engrg 28 52
5501-0042R 5501 Calculation preparation/checking EA//EM.EA//EM-Mech Engrg 54 66
EA//SB-Designers EA//SB.EA//SB-Designers 52 68 7 85 63 85 40
5501-0042C 5501 CHI Design/Analysis Iterations: New Ring, Extensions, Sup|EA//SB.EA//SB-Designers 52 68
5501-0042) 5501 Assembly & detailed drawings: New extensions and suppc EA//SB.EA//SB-Designers 7 73
5501-0042K 5501 Final design & validation: PFlabc, OH, TF flag region EA//SB.EA//SB-Designers 12 63 45
5501-0042N 5501 Designer analysis of existing components EA//SB.EA//SB-Designers 40
5501-0042Q 5501|Analysis of existing components EA//SB.EA//SB-Designers 40
EM//EM-FOM Engrg EM//EM.EM//EM-FOM Engrg 127 89 66 75 108 50 71 60 28 37 6
1220-0021A 1200/ Document design/validation EM//EM.EM//EM-FOM Engrg 46 40 30 4
1220-0021B 1200|CAM Effort/Oversight EM//EM.EM//EM-FOM Engrg 20 15 22 20 21 22
5501-0042A 5501 Submit Requisition: New supports EM//EM.EM//EM-FOM Engrg 3 1
5501-0042C 5501 CHI Design/Analysis Iterations: New Ring, Extensions, Sup|EM//EM.EM//EM-FOM Engrg 60
5501-0042G 5501|Check final calculation EM//EM.EM//EM-FOM Engrg 8
5501-0042) 5501 Assembly & detailed drawings: New extensions and suppc EM//EM.EM//EM-FOM Engrg 10
5501-0042K 5501 Final design & validation: PFlabc, OH, TF flag region EM//EM.EM//EM-FOM Engrg 60
5501-0042M 5501 OH prototyping EM//EM.EM//EM-FOM Engrg 19 21
5501-0042P 5501 Calc preparation/check EM//EM.EM//EM-FOM Engrg 8
5501-0042R 5501 Calculation preparation/checking EM//EM.EM//EM-FOM Engrg 8
5501-0042S 5501 Oversight/Management EM//EM.EM//EM-FOM Engrg 18 28 21 31 28 29 31 31 28 29 6
EMSB EM//SB.EMSB 37 43
5501-0042M | 5501 OH prototyping [EM//SB.EMSB 37 43






Cost Center: 9417
Job Number: 5501
Job Title: Additional Bus Bar Design & Analysis
Job Manager: Neway Atnafu
Uncertainty of the Estimate
Uncertainty
High Medium Low Range (%) Comments/Other Considerations
Design Maturity X
\
Design Complexity X
Residual Impacts
Cost Impact Schedule Impact
Likelihood of Low High
Risk Description Occurring Mitigation Plan Basis of estimate Low ($K) | High ($K)| (weeks) | (Weeks)
submit ECP for increased
Analysis of the exiting Pf2/3 and pf4/5 supports may design, analysis and M&S for
1 reveal unacceptable stresses and/or deformations. Likely additional supports. 2,4
2
3
4
5

Notes:
1) Cost impacts should NOT include standing army costs which are separately calculated from the schedule impact
2 The schedule impacts should be entered as the min and max impacts on the critical path.
If there is no critical path impact then the schedule entries should be zero.
?3) Likelihood of occurrence should be entered consistent with our risk classification methodology, i.e.

VL= Very Likely (P>80%), L=Likely (80%>P>40%), U=Unlikley (40%>P>10%), VU=Very Unlikely (P<10%), NC=Non-credible (P<1%

TAB C for ECP-049

Tab C Risk and uncertainty 1 of 2

9/5/2012 12:34 PM






Design Complexity

Design Maturity

High -5%

Low

Low -15% +25%

Medium -10% +15%

+10%

Medium
-20% +40%
-15% +25%
-10% +15%

High

-30% +60%

-20% +40%

-15% +25%

Design Maturity Definition

High
Final design available. All design features/requirements well
known. No further design development or evolution expected that
will impact estimate.

Medium
Preliminary design available. Some additional design evolution
likely. Further developments can be somewhat expected or
anticipated and reflected in estimate.

Low

No better than conceptual design basis currently available. Design

details, procedures, etc. still need much development and

evolution of requirements beyond estimate basis is likely

and

expected.

Low

Design Complexity Definition

Work is fairly well understood -- either standard construction or

repetition of activities performed in past. Little likelihood of

estimate not being well understood and requirements not being

well defined.

Medium

More complex work requirements that have potential to impact

cost and schedule estimates. Limited experience performing

similar tasks, so ability to estimate accurately is somewhat suspect

High

Extremely challenging tasks and/or requirements. Unique or firstof-

a-kind assembly or work tasks. No good basis for estimating

work exists so there is a high degree of estimate uncertainty.

Based on standard industry and DOE estimate classifications (Per AACEI Recommended

TAB C for ECP-049

Tab C Risk and uncertainty 2 of 2

9/5/2012 12:34 PM






Cost Center:
Job Number:
Job Title:
Job Manager:

Materials and Subcontracts (M&S)

9417
5501
Additional Bus Bar Design & Analysis

Neway Atnafu

Basis of Estimate

Description: (only CHI bus bar lower vertical extensions)
|copper bus, SS & G10 supports, epoxy, misc hadware

CATEGORIZATION CODES:
1 - National Standards
2 - Engineering Judgement/Experience
3 - Estimates/Data from External Sources (e.g., W7X, ATF, etc.)
4 - Previous PPPL/ORNL Experieince (e.g., TFTR, NSTX, PLT, etc.)
5 - Prototype Data/Test Results
6 - Catelogue Price/Vendor Quote
7 - Placed Contracts
8 - Actual experience for NCSX Work
9 - Other

TAB D for ECP-049

TOTALS

© 00 N O O B~ W DN PP

TABDMand S

$ 3,000

0%
$ 3,000 100%
0%
0%
0%
0%
0%
0%
0%

$ 3,000 100%
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NATIONAL SPHERICAL TORUS EXPERIMENT

UPGRADE PROJECT

Engineering Change Proposal (ECP)

Part | To be Completed by Originator

COVER PAGE

Originator (CAM) Smith

ECP-049

Date Submitted 8/20/2012

Log

Print PDF

Top

ECP No. 049 ECP Title Additional scope (cost/schedule) for Control
Account 5501 analysis tasks and additional
Required X williams X Langish oversight/documentation time for Control Account
. X strykowsky []Other... 1200
Reviewers
ch X Dudek
ange
Control Board) X stevenson
Change Level 2 Federal Project Director
Change Level  Approving Official Approval Signature
Digitally signed by Ron Strykowsky
3 NSTXU Project Manager | W Yes [INo |RON D crmn SOOI 0o
StrkaWSky (I:D:a‘lje 2012.10.09 10:15:57 -04'00
3a NSTXU Engineering Lead Llves LINo
Expedited ECP
2 NSTXU Federal Project Dir. M ves [No Amh?”y o A oprn
Indelicato o prert s Yoo
1 Associated Director OFES Llves [INo
0 Deputy Secretary of Energy Llves [INo

Approval Date 10/10/12

Primavera Updated
Cobra Updated

WAD Updated
RAM Updated

[
[
[
[
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10/10/12
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NATIONAL SPHERICAL TORUS EXPERIMENT
UPGRADE PROJECT

Engineering Change Proposal (ECP) Log
Part | To be Completed by Originator Print PDE

ECP-049

PART I
Originator (CAM) Smith Date Submitted 8/20/2012

Type of ECP [X] Standard []Expedited

he ol emande [ Technical XCost XlSchedule [JEditorial []Other

Reason for Change Additional scope (cost/schedule) for Control Account 5501 analysis tasks and
additional oversight/documentation time for Control Account 1200

Impacted [M] 1.1 [ ]Milestone
WBS Elements D 1.2 |:|Other...
[]1.3
(1.4
1.5
(16
[11.7
[J1.8
LIPEP

Control Accounts []1000 []1306 [J2470 [J5000 [18200
[J1001 [J1307 [d2475 [d5200 [18210
[J1002 [J1310 [J2480 X5501 [18250
X 1200 [J2300 [J2485 [16100 []Other...
[J1300 [J2420 [J2490 []7200
[J1301 [J2425 [13200 [17300
011302 [J2430 [13300 []7400
[11303 [J2440 [13400 [J7100
01304 [J2450 [J4100 [J7710
[J1305 [J2460 [J4500 [J7900

Impacts of Change Increased cost/schedule
(Briefly Describe)

Impact on Materials
Parts Already Manuf. O Yes @ No

If yes, what is
recommended
disposition





NATIONAL SPHERICAL TORUS EXPERIMENT
UPGRADE PROJECT

Engineering Change Proposal (ECP) Log
Part | To be Completed by Originator

Print PDF

ECP-049

Detailed Description of Change

Description This ECP adds additional labor to Control Account 1200 (Structures & Supports) for
of Change Documenting Design/Validation and for additional labor for CAM effort/oversight. (See
attached WAF)

Contingency draw for Control Account 1200: $42,513.60

This ECP also adds labor/M&S for Control Account 5501 (Coil Bus Runs) to:

1) Finalize design and validation of PFlabc, OH, TF bus bars and supports

2) Design and analysis of CHI bus bar, ring and lower verticle leads, including supports
3) Analysis of existing PF2/3 coil bus bars and supports

4) Analysis of existing PF4/5 coil bus bars and supports

Contingency draw for Control Account 5501: $454,844.56
Total contingency draw for ECP: $497,358.16

Submitted by:

Digitally signed by Mark Smith
. DN: cn=Mark Smith, o=PPPL,
M ark S m Ith ou=FOM, email=msmith@pppl.
gov, c=US

Date: 2012.10.05 15:18:39 -04'00'

Mark Smith

Reviewed by:

Lawrence E. s
Dudek :
Larry Dudek

SUBMIT ECP

Do not fill in information below this point

Listof [ Primavera Schedule (Before/After) []Cobra (Before/After) []Other...
Attachments





WAF TAB B

'Activity ID AActivity Name T OriginaIA Activity %] Start [Finish Budgeted Tevms
Duration| Complete Total Cost|rule [L2 [ 2013 [ 2014
J[ATS[O[N[D[ IJTF[M[ATM[ITITATSTOIN[ D[ ITFIM[ATM[JI]J
ota 0 01-O 0/7-Aug 49 8.16
‘ Job: 1200 - Vacuum Vsl & Struct Support-SMITH 01-Oct-12  30-Apr-13 $42,513.60
‘ Ovs Oversight -- 01-Oct-12  [30-Apr-13 $42,513. 60
‘ 1220-0021A  Document design/validation 0% 01-Oct-12*  03-Jan-13 $21,256.80 C = EM//EM=120
‘ 1220-0021B  CAM Effort/Oversight 120 0% 01-Nov-12* 30-Apr-13 $21,256.80 A EM//EM=120
‘ ~ Job: 5501 - Coil Bus Runs-SMITH 15-Oct-12  07-Aug-13  $454,844.56
‘ ﬂ- 15-Oct-12  |22-Feb-13 | $181,935.92
‘ 0% 15-Oct-12  09-Nov-12 $708.56 E b EMI/EM=4
‘ Procure parts for new supports 1 0% 12-Dec-12  12-Dec-12 $3,960.00 F 41=$3,000
5501-0042C  CHI Design/Analysis Iterations: New Ring, 30 0% 15-Oct-12  27-Nov-12 $27,411.60 C EA//SB=120 ; EM/[EM=-60
Extensions, Supports
5501-0042D  CHI bus bar analysis: Lorentz, thermal, 45 0% 15-Oct-12  18-Dec-12 $75,936.96 C L EA//EM = 352
validation, etc.
‘ 5501-0042E Prepare draft calculation 15 0% 19-Dec-12  17-Jan-13 $17,258.40 E EA//EM=80
‘ 5501-0042F Prepare final calculation 16 0% 18-Jan-13  08-Feb-13 $17,258.40 E ' EA//EM=80
‘ 5501-0042G  Check final calculation 9 0% 18-Jan-13  30-Jan-13 $14,360.92 E EA//EM=60" EM//EM=8
‘ 5501-0042H Check CHI connection to casing with 4 0% 11-Feb-13  14-Feb-13 $3,451.68 E EA//EM=16
reactions from bus bar
‘ 5501-0042I Revise and file Rev to Casing Calc 6 0% 15-Feb-13  22-Feb-13 $8,629.20 E EA//EM=40
5501-0042J Assembly & detailed drawings: New 0% 31-Jan-13  15-Feb-13 $12,960.20 E EA//ISB=80 ;| EM//EM=10
extensions and supports ] e
‘ 2ADV Additonal Design & Validation (PFlabc, OH, TF) -- 25-Feb-13  |03-Jun-13 $88,477. 60
‘ 5501-0042K Final design & validation: PFlabc, OH, TF 0% 25-Feb-13* 19-Apr-13 $53,299.20 E EA//[EM=120 ; EA//SB=120 ; EM//EN
flag region
‘ 5501-0042L Analysis Documentation 30 0% 22-Apr-13  03-Jun-13 $17,258.40 E EANEM=80
‘ 5501-0042M | OH prototyping 0% 22-Apr-13  10-May-13 $17,920.00 E *qEM $B=80 ; EM//EM=40
‘ 3P23 PF-2,3 Bus Bar and Coil Lead Analysis -- 22-Apr-13  |06-Aug-13 | $84,674. 32
‘ 5501-0042N Designer analysis of existing components 0% 03-May-13  14-May-13 $5,594.40 E EA/ISB=40
‘ 5501-00420 PF-2,3 bus bar analysis: Prepare model, E... 30 0% 22-Apr-13  03-Jun-13 $43,146.00 E QE/\I M=200
‘ 5501-0042P Calc preparation/check 20 0% 10-Jul-13 06-Aug-13 $35,933.92 E ‘i__[_ AJIEM=160; EM//EM=8
Run Date:05-Oct-12 - 06:45 NSTX-U Page 1 of 2
ECP-049






AActivity Name T OriginaIA Activity %] BudgetedAevms
Duration| Complete Total Cost|rule [L2 [ 2013 [ 2014
J[AJSTO[N[D] ITFIM[ATM[JI[ ITATSTO[N[D[ITF[M[ATM[JI]J
4P45 PF-4,5 Coil Leads 22-Apr-13  |17-Jun-13 $50,157.52
5501-0042Q  Analysis of existing components 20 0% 22-Apr-13  17-May-13 $22,852.80 E EANEM=80 ; EA//SB=40
‘ 5501-0042R Calculation preparation/checking 20 0% 20-May-13  17-Jun-13 $27,304.72 E BA//EM=120 ; EM//EM=8

Ovs Oversight
5501-0042S Oversight/Management 0% 15-Oct-12  06-Aug-13 $49 599.20 A rEM//EM=280

No group

5501-FINISH  ECP-049 FINISH TASK 0% 07-Aug-13 $O 00 E L2

‘ 5501-START  ECP-049 START TASK 0 0% 15-Oct-12* $0.00 E RS
Run Date:05-Oct-12 - 06:45 NSTX-U Page 2 of 2
ECP-049
WAF TAB B 9






ECP-049 Change Control Board

12
Date: & September 2012
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