Measures to Improve NCSX Schedule Performance

July 28, 2005

(Update Aug. 6, 2005)

Assessment
Schedule performance has been inadequate. Schedule delays are driving cost overruns in many instances. Improving schedule performance is a priority. Goals for the Nov. 2-3 Lehman Review:

· Be able to show a three-month trend of improving schedule performance index.

· Be able to report completion of three major final design jobs: Type C modular coils, TF coils, and vacuum vessel by the end of August.

Solution strategy
Plan the work better so that we are not surprised by problems that could have been foreseen.

Control the work better, that is, eliminate and avoid adding non-essential work. There are few possibilities left for canceling entire hardware scope items as we have done in the past, so we need to exercise control at the task level, e.g. can we reduce the number of drawings, number of analysis cases, number of iterations, etc.?

Progress (Aug. 6, 2005)
Highlights of progress in improving targeted jobs. Refer to Plan, next section.

· Job 1403, Modular Coil Final Design
Large team is making progress in getting Type C fabrication drawings finished, checked and released. ORNL and Tom Brown giving it priority.

Preliminary re-estimate for Type A and B drawings indicates a factor 2.5 increase over baseline. Opportunities for work reduction not obvious but will be investigated.

· Job 1409, Modular Coil Test Stand.
Completed planar racetrack testing.  Moving on to TRC.
· Job 1301, TF Design. 

TF Comprehensive FDR is schedule for August 12. Preparations are on track.
· Job 1203, VV Design.
VV Comprehensive FDR is planned for Sept. 16.  (Does this mean Paul has a commitment for need design staff?)
· Job 1411, MCWF Fabrication 
Further delays in delivery forecasts from EIO: 9/16 for #1, 10/7 for #2.  Need to assess reliability of new dates and worst-case schedules.
· Job 1250, VVSA Fabrication
First 60-degree sector completed, second nearly complete.  Panel production improving.
Plan and Some Updates
To get started, target a few jobs that are driving schedule or cost variances, and have high risk of continuing to do so in the future.  For each targeted job, a member of the SIT will work closely with the job manager (JM) on a plan to achieve the stated improvement goals. Progress will be reviewed at SIT meetings.

· Job 1403, Modular Coil Final Design (JM: Dave Williamson, SIT: Jim Lyon)
Goal #1: issue all the Type C fabrication drawings by the end of August, whereupon the Type C Title II design will be complete and Job 1403 will be closed.

Plan: assign a large ORNL team to push the work through. Status: Gary McGinnis has just been brought on board to help Dave, as well as Tom Hargrove, Gary Lovett, and Mike Cole to finish this up. They see “light at the end of the tunnel” now, but not necessarily by the end of August. Keep working it.

Plan: Make checking and release of the MC drawings Tom Brown’s highest priority. Status: Tom agrees, Hutch to keep following up.

Goal #2: Identify work reductions (target: 20% reduction) in the remaining modular coil design work (e.g., Type A and B drawings) to reduce the risk of further delays and overruns. The Type C design had large cost and schedule overruns, so work plans must change to avoid more of the same.

Plan: Dave now has a method to trick Pro-E into cooperating and he can replace all the cladding drawings for one mod coil with 4 assembly drawings that will serve as flat patterns and location templates.  This reduces the number of drawings from about 160 to 4.  Same for chill plates. May help fabrication, since all the parts will appear on 4 flat sheets that the guy puts in his water jet cutter. Status: Preliminary re-estimate for Type A and B drawings is 30 man-months, a factor 2.5 increase over baseline. Opportunities for work reduction not obvious but will be investigated.
· Job 1409, Modular Coil Test Stand. (JM: Geoff Gettelfinger, SIT: Wayne Reiersen)
Goal #1: complete the planar racetrack testing and close the job by August 31.

Plan: Tech shop personnel worked over the weekend to get the cryostat built and a lifting arrangement finalized for the TRC.  This second generation cryostat will implement significant lessons learned from the first generation cryostat used on the PRC.  Significant improvements include: use of closed cell foam instead of fiber board (not hydroscopic), use of a cold trap to ensure a positive pressure inside cryostat and prevent influx of moisture, controlled collection of moisture away from cryostat (where air mixes with GN2 outflow), taller pan with liquid level sensors to prevent overflow of cryogens, and electrical isolation of cryostat from concrete floor.  Present plan is to have the TRC loaded in the cryostat, bussed, and ready for cooldown by COB on Wednesday, August 10.  TRC qualification testing should be done by August 18, magnetic measurements by August 23, kickless cable testing (using the PRC) by August 26, and dimensional inspections by August 31 which should allow the job to close.  If kickless cable testing is not done by August 26 (the end of the current NSTX run period), then we could use the power supply being used for the magnetic measurements.
Goal #2: Implement changes to reduce the risk that the overruns and delays that have occurred in getting this facility built will repeat themselves with the testing of each MC and TF coil.

Plan: analyze delays, determine root causes, lessons learned, and what to do differently in the future. Status: initial meeting with Gettelfinger was held. Geoff is committed to this goal, but Goal #1 is first priority. Additional discussions are planned. Gettelfinger encouraged to avail himself of outside resources (Garzotta, Thomas Jefferson lab) as appropriate, especially for design reviews.
· Job 1301, TF Design.  (JM: Mike Kalish, SIT: Wayne Reiersen) 

Goal #1: Finish the job with a successful comprehensive FDR by August 12, issue all deliverables, close the job in August.
Plan: Clear expectations set fro remaining deliverables.  Comprehensive FDR planned for Friday, August 12.  Expected deliverables include:

· Develop TF Coil Assembly Specification – provides basis for fabricating completed coil, identifies required analyses, inspections, and tests.  (Status -WIP)

· Analyses documented and checked.  Spec will reference analyses where relevant.  (Status - Analyses being formally checked.)

· All relevant chits from prior design reviews have been closed. (Status - WIP)

· Results of R&D activities documented (Status - WIP by ORNL)

· Comprehensive Bill of Materials generated.  Provides a basis for initiating and tracking procurements. (Status - WIP)

· Key functional interfaces documented – Structures (15) and LN2 Supply (62 identified as two interfaces needing separate documentation).  Physical interfaces addressed in integrated model of stellarator core. (Status – ICDs drafted)

The FDR is being scheduled with the expectation that all deliverables will be complete although not necessarily final.
Goal #2: Implement changes to reduce the risk that the overruns and delays that have occurred in TF Design will repeat themselves in PF, trim coil, and structures design.
Plan: Initial discussion  held with Kalish to review root causes of overruns and delays in TF job and implications for future work.
· Job 1203, VV Design. (JM: Paul Goranson, SIT: Jim Lyon)
Goal: Finish the job with a successful comprehensive FDR in early August, issue all deliverables, close the job in August.

Status:  lost design support (Greg Jones) to another project and have not yet been successful in retrieving him to make the final header drawing back-check corrections. Still trying.  The tube drawings are complete, but Goranson advocates change to accommodate the flexible tube concept. This would add a task to convert the design to the flexible tubes. This needs a prompt decision. The “sock:” parts (the things that hold in all the nano-gel insulation) are in progress, and flat patterns have been made, but the designer on this one, Martin Brown, is on vacation for the next week and a half.

· Job 1411, MCWF Fabrication  (JM: Phil Heitzenroeder, SIT: Hutch Neilson)
Goal #1: Get the first MCWF delivered ASAP.

Plan: Started early (i.e. several weeks ago) to assemble the C-1 documentation package and resolve issues. Weekly QA meetings and issues tracking list were implemented Status: large progress in clarifying expectations, foundry portion of documentation package submitted and reviewed, down to a handful of issues.

Plan: Provide project staff support of final inspection, test, and release activities to expedite issue resolution and ensure no hold-ups. Status: names identified.

Plan: Work closely with the vendors (daily communication, priority response from the design team) to ensure prompt resolution of technical issues that could further delay schedule. Status: issues are getting resolved quickly.
Goal #2:  Get back on schedule with the balance of the production program.

Plan: Value engineering: wherever possible, relax or eliminate requirements that add little or no value but take time. Work closely with the vendors to identify and implement changes that help them reduce risks to their costs and schedule while satisfying essential quality requirements.  Status: Numerous spec changes have been made and at least one major revision was issued as a result of this thrust.

· Job 1250, VVSA Fabrication  (JM: Mike Viola, SIT: Hutch Neilson)
Goal: Get the 3 VVSA sectors delivered on schedule.

Plan: Frequent contact from the tech. rep., featuring day-to-day monitoring of schedule progress and constant feedback, to help focus the vendor’s attention on schedule risks. Also frequent visits to permit better assessments of their status and issues. Status: panel production rate beginning to improve as a result of this thrust.  Site visit (Viola, Neilson) being planned for Aug. 9. Until then, daily contact.

Other measures
· Project provide input on cost and schedule performance via the evaluation process? 
Plan:  Neilson discussed with Williams and will follow up with Reiersen, Heitzenroeder, and Dudek.
