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Report: NSTXU CPR5-Cost Performance Report Format 5 - Explanations

and Problem Analysis

CLASSIFICATION (When Filled In)

Project: NSTXU-NSTX Upgrade Project
Status Date: 11/30/2013

CONTRACT PERFORMANCE REPORT
FORMAT 5 - Explanations and Problem Analysis

FORM APPROVED
OMB No. 0704-0188

1. CONTRACTOR 2. CONTRACT 3. PROGRAM 4. REPORT PERIOD

a. NAME a. NAME a. NAME a. FROM (YYYYMMDD)
Princeton University-Plasma Physics Lab DOE-SC-OFES-NSTX Upgrade NSTX Upgrade Project

b. LOCATION (Address and ZIP Code) |b. NUMBER b. PHASE 2013/11/01
Princeton, New Jersey DE-AC02-09CH11466 CD-3 b. TO (YYYYMMDD)

c. TYPE d. SHARE RATIO |c. EVMS ACCEPTANCE
M&O No X Yes (YYYYMMDI 2011/12/20 2013 /11/30
5. Evaluation
5501 Coil Bus Runs (Atnafu)
Budget Earned Actuals SVin$ SVin% CVin$ CVin% SPI CPI
Current: 83 185 90 102 123% 95 52% 2.23 2.06
Cumulative: 1,278 1,110 968 -168 -13% 141 13% 0.87 1.15
BAC EAC VACin$ VAC in% TCPI to BAC TCPI to EAC
At Complete: 2,051 1,909 142 7% 0.45 3.03

Explanation of Variance/Description of Problem:
Design and analysis took more time than planned. Procurement time was also longer than expected. The existing activity relationship is being to provide a realistic forecast.

Impact:

Currently we have a negative schedule variance and this control account is close to the critical path.

Corrective Action:

Design, analysis and procurement of copper materials are complete. Tech shop is commited to fabrication. Installation Work Package is prepared to speed up the field fitting and installation process. The forecast plan is being
reviewed to execute activities in a parallel pattern.

Monthly Summary (to include technical causes of VARs, Impacts) and Corrective Action(s):
Design, analyis and procurement activities took longer than expected have led to a negative schedule variance. Some re-arrangement of schedule activities should yield some additional float.
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Report: NSTXU CPR5-Cost Performance Report Format 5 - Explanations Project: NSTXU-NSTX Upgrade Project

and Problem Analysis Status Date: 11/30/2013
CONTRACT PERFORMANCE REPORT FORM APPROVED
FORMAT 5 - Explanations and Problem Analysis OMB No. 0704-0188
1. CONTRACTOR 2. CONTRACT 3. PROGRAM 4. REPORT PERIOD
a. NAME a. NAME a. NAME a. FROM (YYYYMMDD)
Princeton University-Plasma Physics Lab DOE-SC-OFES-NSTX Upgrade NSTX Upgrade Project
b. LOCATION (Address and ZIP Code) |b. NUMBER b. PHASE 2013/11/01
Princeton, New Jersey DE-AC02-09CH11466 CD-3 b. TO (YYYYMMDD)
c. TYPE d. SHARE RATIO |c. EVMS ACCEPTANCE
M&O No X Yes (YYYYMMDI 2011/12/20 2013/11/30
5. Evaluation
1305 Ohmic Heating Coil (Chrzanowski)
Budget Earned Actuals SVin$ SVin % CVin$ CVin% SPI CPI
Current: 80 53 294 -27 -34% -241 -456% 0.66 0.18
Cumulative: 6,442 5,938 9,017 -504 -8% -3,079 -52% 0.92 0.66
BAC EAC VACin $ VAC in % TCPI to BAC TCPI to EAC
At Complete: 6,598 10,117 -3,519 -53% 0.10 -

Explanation of Variance/Description of Problem:

Control Account 1305 is the main driver for both the schedule and cost variances in WBS 1.1. These variances are due to a number of activities. The coil manufacturing team (4) technicians were not in production mode for a
large period of time and their time was used doing some preparations and not efficiently productive toward the milestones. Other over run costs were the proper set up of the winding area (power/ventilation) greater than
budgeted, tooling and cyanate resin that have exceeded the original budget. Additional lifting beams and transport cart had to be fabricated. Additional engineering costs to support activities were also not covered. Recently,
additional re-work on the TF quadrant mold and prototyping/control setup for the Aquapour test have led to addtional cost variances. In January/February 2013, in addition to additional costs for mold re-work, many of the
conductors were re-wrapped to gain the proper thickness measurements for dimensional purposes. Fabrication and commissioning of the OH coil winding station has also exceeded the allocated cost/schedule for the task.
Additional sanding of the individual TF quadrants has resulted in additional schedule loss and cost increase. Nov. 2013- Recent delays have occurred due to winding equipment adjustments and modifications. Once these have

heen comnleted winding of the OH will commence.
Impact:
These variances have had a significant impact on both project schedule and project costs.

Corrective Action:

The cost and schedule variances are not recoverable. A thorough review (bottom-up) of all schedule activities has been performed in an attempt to properly capture budget required moving forward and in an attempt to
recapture schedule float on the critical path. Overtime and shift work will be employed when available to lessen the impact on the project schedule and reduce total float. Once winding has started it is hoped that some
schedule loss can be recovered.

Monthly Summary (to include technical causes of VARs, Impacts) and Corrective Action(s):
Labor, tooling, rework, and engineering costs have led to significant negative cost and schedule variances in this Control Account. The TF bundle has been mounted into the winding station and coil winding equipment issues
are being addressed. Brazing of the first coil lead will occur on December 16, 2013. Once successfully completed, the coil winding operation can begin.
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Report: NSTXU CPR5-Cost Performance Report Format 5 - Explanations Project: NSTXU-NSTX Upgrade Project

and Problem Analysis Status Date: 11/30/2013
CONTRACT PERFORMANCE REPORT FORM APPROVED
FORMAT 5 - Explanations and Problem Analysis OMB No. 0704-0188
1. CONTRACTOR 2. CONTRACT 3. PROGRAM 4. REPORT PERIOD
a. NAME a. NAME a. NAME a. FROM (YYYYMMDD)
Princeton University-Plasma Physics Lab DOE-SC-OFES-NSTX Upgrade NSTX Upgrade Project
b. LOCATION (Address and ZIP Code) |b. NUMBER b. PHASE 2013/11/01
Princeton, New Jersey DE-AC02-09CH11466 CD-3 b. TO (YYYYMMDD)
c. TYPE d. SHARE RATIO |c. EVMS ACCEPTANCE
M&O No X Yes (YYYYMMDI 2011/12/20 2013/11/30
5. Evaluation
1306 Inner PF Coils (Chrzanowski)
Budget Earned Actuals SVin$ SVin % CVin$ CVin% SPI CPI
Current: 0 108 64 108 - 44 41% - 1.69
Cumulative: 824 695 806 -129 -16% -112 -16% 0.84 0.86
BAC EAC VACin $ VAC in % TCPI to BAC TCPI to EAC
At Complete: 824 950 -126 -15% 0.13 45.12

Explanation of Variance/Description of Problem:

Past Cost and schedule over runs are due to significant redesign of all (3) PF coil structures based on the latest analyais reports. This required additional CAD Design time and additional Analysis time. Addtional costs for
copper conductor were also accrued because it was determined that more conductor than budgeted would be required for the job. Recent schedule variances are a result of Everson Tesla (the Vendor fabricating the Inner PF
coils) who is having delays due to problems at their fabrication Subcontractor (Val-Fab). The schedule will be impacted by several months.

Impact:
Increased project costs from the design phase. The delivery of the first Inner PF coil (and possibly the remaining inner PF coils) will be delayed by several months due to the Vendor delays. There is sufficient schedule float in
the overall CS assembly to accommodate this delay.

Corrective Action:
The cost variance cannot be corrected. Everson-Tesla has since cancelled the contract with their suc-contractor Val-Fab and has placed the contract with Precision Boring to complete the coil winding structures. Revised
delivery schedule for the first pair of PF coils is November 2013.

Monthly Summary (to include technical causes of VARs, Impacts) and Corrective Action(s):
Re-design of all 3 PF coil structures and additional copper costs have led to a cost variance in this Control Account. The designs have been completed, and the coils and structures are in fabrication. Issues with the sub-
contractor have resulted in several month delay in delivery. It appears that Everson-Tesla's selection of a replacement vendor for the structures has gotten the project back on forward motion. The first coil, the PF-1B Lower

has been wound and is bein prepared for resin impregnation. The coil is likely to be completed by the end of the month. Winding copper onto PF-1h Upper will commence shortly.
O n Digitally signed by Ron Strykowsky
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Report: NSTXU CPR5-Cost Performance Report Format 5 - Explanations

and Problem Analysis

Project: NSTXU-NSTX Upgrade Project
Status Date: 11/30/2013

CONTRACT PERFORMANCE REPORT
FORMAT 5 - Explanations and Problem Analysis

FORM APPROVED
OMB No. 0704-0188

1. CONTRACTOR 2. CONTRACT 3. PROGRAM 4. REPORT PERIOD
a. NAME a. NAME a. NAME a. FROM (YYYYMMDD)
Princeton University-Plasma Physics Lab DOE-SC-OFES-NSTX Upgrade NSTX Upgrade Project
b. LOCATION (Address and ZIP Code) |b. NUMBER b. PHASE 2013 /11/01
Princeton, New Jersey DE-AC02-09CH11466 CD-3 b. TO (YYYYMMDD)
c. TYPE d. SHARE RATIO |c. EVMS ACCEPTANCE
M&O No X Yes (YYYYMMDI 2011/12/20 2013/11/30
5. Evaluation
5200 DCPS (Hatcher)
Budget Earned Actuals SVin$ SVin % CVin$ CVin% SPI CPI
Current: 52 71 185 20 38% -113 -159% 1.38 0.39
Cumulative: 2,212 1,836 2,686 -376 -17% -850 -46% 0.83 0.68
BAC EAC VACin $ VAC in % TCPI to BAC TCPI to EAC
At Complete: 2,406 3,489 -1,082 -45% 0.21 -

Explanation of Variance/Description of Problem:
Resources were diverted from the software tasks to verify that the clocking scheme (including data acquisition and I/0) would perform as advertised. Until this was accomplished, progress was not being made on the interface
hardware tasks. Two weeks of intense work were required to show the adequacy of the clocking scheme. This work diverted resources from both the hardware and software tasks.

Impact:

A two week hit on both the hardware and software tasks resulted from this diversion of resources. It is expected that some of the work on the software side will have a postivie impact at a later date (most of the work on I/O

has been completed).

Corrective Action:

All resources have been deployed to their assigned tasks. There should be no more delays in moving forward.

=

Monthly Summary (to include technical causes of VARs, Impacts) and Corrective Action(s):
The acquisition system was never properly verified after we purchased the hardware from Concurrent Computers. Contrary to poplular belief, the system did not work as we thought "out of the box." Two weeks of
concentrated effort was required to properly understand how the system worked and to get Concurrent to address deficiencies resulting from our intended use of the system.
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Sticky Note

Bi-weekly stakeholder meetings now conducted along with more detailed interim milestone which has stabilized schedule performance. Currently on track to support a May 2014 testing milestone.
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Report: NSTXU CPR5-Cost Performance Report Format 5 - Explanations Project: NSTXU-NSTX Upgrade Project

and Problem Analysis Status Date: 11/30/2013
CONTRACT PERFORMANCE REPORT FORM APPROVED
FORMAT 5 - Explanations and Problem Analysis OMB No. 0704-0188
1. CONTRACTOR 2. CONTRACT 3. PROGRAM 4. REPORT PERIOD
a. NAME a. NAME a. NAME a. FROM (YYYYMMDD)
Princeton University-Plasma Physics Lab DOE-SC-OFES-NSTX Upgrade NSTX Upgrade Project
b. LOCATION (Address and ZIP Code) |b. NUMBER b. PHASE 2013/11/01
Princeton, New Jersey DE-AC02-09CH11466 CD-3 b. TO (YYYYMMDD)
c. TYPE d. SHARE RATIO |c. EVMS ACCEPTANCE
M&O No X Yes (YYYYMMDI 2011/12/20 2013/11/30
5. Evaluation
4500 MPTS VV Modification (Labik)
Budget Earned Actuals SVin$ SVin % CVin$ CVin% SPI CPI
Current: 1 1 36 0 -14% -34] -2840% 0.86 0.03
Cumulative: 1,137 1,091 1,552 -45 -4% -460 -42% 0.96 0.70
BAC EAC VACin $ VAC in % TCPI to BAC TCPI to EAC
At Complete: 1,137 1,617 -480 -42% 0.04 -

Explanation of Variance/Description of Problem:

MPTS has been impacted by slow drafting computers, slow conversion of models to drawings, shifts of welding resources to machine work, limited resources for fabrication of tooling, and the Open House. Increases of costs
due to drafting time are unrecoverable. Delays in schedule are unrecoverable. Shifts in priorities delayed testing in the braze shop. Inefficiencies due to computers resulted in large increases in drafting time and therefore
costs. Additional test cell technician time required for fitup, tooling, alignment, and welding. There is a problem with all three tFIDA high temperature vacuum windows in that the cylindrical section has a larger diameter than
specified.

Impact:
Cost increases incurred from added drafting time and in some cases added field work. Schedule delays propogated through job. The tFIDA installation will require additional technican time to hand grind the port ID where
intereferences occur.

Corrective Action:

Shop has made every effort to continue on both Bay F/G, Bay L, and small part fabrication. Therefore the vacuum interface components will likely not delay first pumpdown for leakcheck at the end of the year. Drafting
computer has been improved with faster unit. This will help the EX-vessel job.

The problem will be resolved by increasing the internal diameter of the tFIDA port at Bay L.

Monthly Summary (to include technical causes of VARs, Impacts) and Corrective Action(s):

MPTS VV has made significant progress toward project goals. Ex-VV MPTS work is in progress and is complete enough to ensure that VV work will be acceptable. Inefficiencies and delays increased job cost and delayed
schedule. Of the 11 diagnostic vacuum interfaces at Bays L and FG, requiring alignment and welding, 10 are installed and successfully leak checked. There remains a high temperature vacuum window to be installed. Three
vacum windows have been received PPPL however the cylinder ODs are all out of specification being too large. The vendor could not perform the high temperature differential pressure test therefore PPPL will perform it.
The windows require AR coating for which a specification has been completed and a RFQ issued. A precision and very difficult weld will be performed after the tFIDA port is expanded and the vacuum windows coated. A
shutter plate for tFIDA has been fabricated and requires vacuum preperation. The shutter plate will be aligned and welded onto the shaft of the rotary feedthrough previously installed. The RWM coil external to the vacuum
vessel Bays A&L is estimated and a WAF generated and will be tracked under job #4501. The impact of the remaining work is expected to be less than the current ETC. The vacuum interfaces are expected to be completed in
Jan 2014 and the RWM coil installed and electrically tested in March of 2014. The mockup fitup portion of the job has started however the removal of the local scafolding and the installation of thermal insullation will impead
the installation of the RWM coils for both BAy AL and Bay JK
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Report: NSTXU CPR5-Cost Performance Report Format 5 - Explanations

and Problem Analysis

CLASSIFICATION (When Filled In)

Project: NSTXU-NSTX Upgrade Project
Status Date: 11/30/2013

CONTRACT PERFORMANCE REPORT
FORMAT 5 - Explanations and Problem Analysis

FORM APPROVED
OMB No. 0704-0188

1. CONTRACTOR 2. CONTRACT 3. PROGRAM 4. REPORT PERIOD
a. NAME a. NAME a. NAME a. FROM (YYYYMMDD)
Princeton University-Plasma Physics Lab DOE-SC-OFES-NSTX Upgrade NSTX Upgrade Project
b. LOCATION (Address and ZIP Code) |b. NUMBER b. PHASE 2013 /11/01
Princeton, New Jersey DE-AC02-09CH11466 CD-3 b. TO (YYYYMMDD)
c. TYPE d. SHARE RATIO |c. EVMS ACCEPTANCE
M&O No X Yes (YYYYMMDI 2011/12/20 2013 /11/30
5. Evaluation
5000 CSU Power Systems (Raki)
Budget Earned Actuals SVin$ SVin % CVin$ CVin% SPI CPI
Current: 560 91 90 -469 -84% 1 1% 0.16 1.01
Cumulative: 4,246 3,606 2,923 -640 -15% 684 19% 0.85 1.23
BAC EAC VACin$ VAC in% TCPI to BAC TCPI to EAC
At Complete: 5,735 5,117 619 11% 0.38 1.74

Explanation of Variance/Description of Problem:
Some of the tasks have not yet been started. But there will be NO impact on schedule or cost. There have been considerable savings on some of the tasks. This will be reflected in the next update.

Impact:

No impact on schedule. There will be some cost savings.

Corrective Action:

The jobs moving forward will be listed and addressed

Monthly Summary (to include technical causes of VARs, Impacts) and Corrective Action(s):
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Report: NSTXU CPR5-Cost Performance Report Format 5 - Explanations Project: NSTXU-NSTX Upgrade Project

and Problem Analysis Status Date: 11/30/2013
CONTRACT PERFORMANCE REPORT FORM APPROVED
FORMAT 5 - Explanations and Problem Analysis OMB No. 0704-0188
1. CONTRACTOR 2. CONTRACT 3. PROGRAM 4. REPORT PERIOD
a. NAME a. NAME a. NAME a. FROM (YYYYMMDD)
Princeton University-Plasma Physics Lab DOE-SC-OFES-NSTX Upgrade NSTX Upgrade Project
b. LOCATION (Address and ZIP Code) |b. NUMBER b. PHASE 2013/11/01
Princeton, New Jersey DE-AC02-09CH11466 CD-3 b. TO (YYYYMMDD)
c. TYPE d. SHARE RATIO |c. EVMS ACCEPTANCE
M&O No X Yes (YYYYMMDI 2011/12/20 2013/11/30
5. Evaluation
1200 Structures & Supports (Smith)
Budget Earned Actuals SVin$ SVin % CVin$ CVin% SPI CPI
Current: 9 10 -52 1 11% 63 598% 1.11 -
Cumulative: 3,789 3,773 4,407 -16 0% -633 -17% 1.00 0.86
BAC EAC VACin $ VAC in % TCPI to BAC TCPI to EAC
At Complete: 3,791 4,424 -633 -17% 0.00 -

Explanation of Variance/Description of Problem:

(1) Analysis, design validation, and documentation efforts were underestimated. Additional man-hours for analysis and design finalization were needed.

(2) Some analyses and documentation was incomplete or lacking detail. When resolved these produced design changes requiring significant increased M&S.

(3) Man-hour crossover with title 3 engineering has occurred: (a) due to machine access field data/measurements, (b) Feedback received from vendors/fabrication. These produced design modifications.
(4) CAD models and detailed drawings required rework - (a) per PPPL procedures (b) due to model functionality: These required additional designer man-hours.

(5) Individuals working on multiple, simultaneous, and unrelated tasks produced rework and efficiency. These required additional engineering and designer man-hours.

(6) Some components were fabricated on-site vs external vendors. On-site labor rates are often higher resulting in higher M&S.

(7) Unplanned in-house labor needed for reworking of components.

Impact:

Cost variance is not recoverable.

Corrective Action:
All analysis efforts are concluded. The design effort is completed. However, the cumulative variance reflects the increased costs due to higher than budgeted M&S and in-house unplanned labor needed for rework. Since this
CA is almost concluded, little can be done to recovery the cost. The ETC reflects these variances.

Monthly Summary (to include technical causes of VARs, Impacts) and Corrective Action(s):
This CA is almost completed and little can be done to recovery the cost. The ETC reflects the variances. Additional cost associated with using in-house labor to complete the fabrication is expected. No negative schedule
impact.
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