To: Hutch Neilson and Ron Strykowsky
From: Wayne Reiersen

Subject: CPI/SPI Issues
Browsing through Strykowsky’s report and summary, there certainly are areas where we need to implement well measures because of a failing CPI and/or SPI.  Overall, our cumulative CPI and SPI are at  0.93 and 0.92 respectively, but our monthly values have been running substantially lower than that, so the cumulative values are continuing to drop.  Table 2 provides the data from Strykowsky’s report.  I would like to go through the jobs on this list and identify possible get well action.
1301 – Conventional Coils Preliminary Design

This job is highlighted because the SPI is 0.86 and dropping.  The CPI is around unity but it is dropping precipitously.  This month we were scheduled to complete $56K of work, we spent $47K, but got zero credit for it.  The basic problem here we do not have a plan that we are working.  The performance measurement baseline is woefully out of date.  People (primarily Myatt as of late) have been doing work that is not in the baseline.  It is imperative that [1] we develop a plan that identifies all and only those activities required to provide us with coils when we need them (without encroaching on the critical path) with minimum incremental cost and [2] that we incorporate that plan in the performance measurement baseline. (Action: Kalish)
1403 – Modular Coil Final Design

This job is highlighted because the CPI and SPI are both below 0.9, at 0.66 and 0.86 respectively.  The cost variance is the highest on the project and the schedule variance is the second highest.  Prior to the June status meeting, we added $378K to the performance measurement baseline for this job.  The bar chart shows that 2172 hours ($300k unloaded) were added to Task 1403-42.  This is a 3-month (June through August) omnibus analysis task.  To spend the money would require 4.5 analysts working full-time for 12 weeks.  This seems aggressive, both in terms the number of analysts working (too many) and the time over which the work would be accomplished (too short).  In June, we only got credit for 13% of this budget ($39K), which supports the conjecture that we might have put too much money in for too short a time.  This might also explains in part why we did not see a big rebound in the CPI (the CPI for June was 0.79). Even though we added a bunch of money, we apparently did not put it where we spent it.  The ideal thing to do would be to re-plan the design work remaining in a way that supports beginning to wind the first production coil in mid-January 2005 and optimally reprogram the balance of the $300K.  Drawings seem to be an area where we tend to underestimate the resources required.  We need to get this done and incorporated into ECP11 in time for the next status meeting. (Action: Williamson)
1404 – Winding Form R&D

This job is highlighted because it has far and away the highest schedule variance ($572K) on the project, with a steadily declining cumulative SPI of 0.75 (0.41 in June).  We are running behind schedule and do not even plan on completing all the work that is laid out in the baseline.  Of the tasks not yet completed, the bulk of the budget is tied up in EIO Task 1404-75 Perform Machining ($73K) and JPP Task 1404-89 Perform Machining ($228K).  These are expensive tasks that were scheduled to be completed by June 21 and June 23 respectively.  We appear to have been covering the anticipated cost growth well (the CPI is 0.97), but the schedule delays in the prototype MCWF has been haunting us.  I know folks do not want to hear this, but I will bring it up anyway.  We should [1] ask for the prototypes to be shipped to us so they arrive along with their proposals or [2] allow them to continue the work on the prototypes as they see fit on their dime, not ours.  The EIO article has only had the poloidal break cut in it, so we stand to save a substantial fraction of the $73K.  The JPP article should still be in the foundry, so we should be able to save all of the $228K.  Why would we do this?  Here are some reasons:

1. Once the proposals are sent in, there is basically no benefit to us for them to keep working on them.  We will have their price proposals.  If the prices are inflated because the suppliers built in a lot of contingency, then we should re-think our procurement strategy, perhaps extending the cost-plus arrangement into the production of the first few modular coils.  The EIO team has already cut the poloidal break and should have learned most of what remained to be learned by machining the twisted racetrack coil. (Remember, machining the TRC took several months, not just a couple of weeks.)  The JPP team has not machined anything, but Remmele indicated early on that machining the prototype was for our benefit, not theirs.  Remmele’s concern about the poloidal break should be tempered somewhat by the positive experience that the EIO team had when they cut the poloidal break.
2. Having the prototypes here at PPPL will give us a first-hand, objective basis to gauge their quality.  Our evaluation criteria are structured around these prototypes, but we have precious little data to discriminate between them.  I spoke with Phil about preparing an evaluation report for the SPEB and he agreed that it was needed, but indicated that there would be a lot of blanks in it.  Having both of the PVVS articles here to view was a real eye opener, much better than reading a couple of travelers and NCRs.  Having both of the prototype winding forms might provide a similar, unexpected benefit.
3. Early termination of the prototype activity will set our SPI to unity in the remaining tasks and preserve budget that can be reprogrammed to critical activities that are underbudgeted.  There is no free lunch when it comes to improving our cost and schedule performance.  We have to stay on top of cost and schedule issues and start making forward-looking decisions or our CPI and SPI will continue to plummet.  Both look like they could drop below the dreaded 0.9 level for the July cumulative if we just maintain the status quo.
4. Stopping the prototypes will put the suppliers’ focus on the first production article, where it belongs.  We have given up on the prototypes being completed.  Our schedule logic no longer requires anything more from them.  Not so with the first production articles (and approval of the MIT/QA Plans).  We need to get them fast-tracked to keep our schedule on track.  Furthermore, we should lay the groundwork to allow moving the casting inspection and upgrades into the scope of the Manufacturing Development and Prototype Fabrication contract in the event that the award of CD-3 and the signing of the production contract slip.

1406 – Modular Coil Winding R&D
The reason this job is highlighted is because it has the second largest cost variance ($342K) with a cumulative CPI of 0.81.  The CPI for June only is 0.31.  Why is the cost performance so poor?  Here are some observations in going through the activities in the order in which they are listed.  (Bear with me - some of these may have no bearing on the CPI issue.)
1. 1406-012 Repeat Keystone Test for New Conductor.  Keystone tests were performed on the new conductor in February.  It is not clear why this activity exists.  If it is not needed, we should declare victory and move on.
2. 1406-097 – 1406-110 Twisted Racetrack Design
a. 1406 -101 Clamp and Chill Plate Detail Drawings ECP9.  We increased the budget in this activity from $21K (ECP6) to $71K (ECP9), an increase of $50K.  The % complete went from 90% to C, whatever C means.  The Earned Value (BCWP) went from $19K to $54K, an increase of $35K. It appears that we put money here just in time.  It is not clear that this is enough.  There is considerable work going on designing the lead block, but perhaps that is being charged against the production coil design.
b. 1406-103 This work should be moved into the Twisted Racetrack Fabrication & Winding group of tasks.

c. 1406-105 – 1406-100.  This work entails analysis of the TRC performance and development of a test plan.  Fabrication of the TRC will likely not be completed until the end of November.  (Table 1 is my top-down schedule for completing the TRC.)  The work in these activities that is not yet complete should be rescheduled to begin after we get through analysis of the production coils.  I believe our schedule analysis of the production coils requires this and our schedule for testing the TRC permits it. 
d. General.  This is just a general comment -  it is more difficult to ferret out the cause of cost and schedule problems in ORNL tasks because the ORNL Job Cost Reports are posted much less frequently.  The last Job Cost Report we posted for ORNL was in February.  We should post these on a monthly basis, just the same as the PPPL Job Cost Reports.  If we are not studying the Job Cost Reports, shame on us.
3. 1406-014 – 1406-023 Twisted Racetrack Fabrication and Winding.  This is a big problem area from the standpoint of cost and schedule performance.  The performance measurement baseline (PMB from here on, for short) does not identify what the techs and engineers have been working on.  The PMB says that we should have been fabricating components for the TRC and winding it.  Instead, we have been investigating design improvements for the cladding and chill plates.  These are needed activities.  The problem is that we get no earned value if these activities are not in the PMB.  The solution here is clear.  Reconcile Chrzanowski’s and ORNL’s “look forward” schedules for the TRC, which have already provided to Strykowsky, with the top-down schedule provided in Table 1.  Then, incorporate the changes in the PMB and add this new scope to ECP11.  There is an important (but not new) lesson to be learned here – when we identify new scope, we have to identify it in the PMB and get budget for it (through reprogramming or processing an ECP) right away or we are going to get hammered on our CPI and SPI.  To continue statusing jobs in the baseline that are out of synch with what people are doing is a recipe for CPI/SPI disaster.
4. 1406-029 – 1406-034 Conductor Property Testing.  The lesson is the same here as in the previous group of activities.  We added test specimens to the list that took far more calendar time and man-hours than was generally appreciated.  We sit in meetings, identify problems, come up with solutions, and we go off and implement those solutions without ever putting those activities in the PMB or getting budget for them.  In the original plan, the test samples were supposed to be prepared in the 6-week period from January 26 through March 6.  The budget was 480 hours, which covered two techs full-time for six weeks.  We kept suggesting more and more test samples be built and tested.  We still have not completed fabricating or testing these samples.  We are way over budget and way behind schedule because of these scope increases.  It is easier to quantify the overrun on the testing side because that has been done exclusively by Jurzynski, Kozub, and Pappas.  Jurzynski and Kozub were budgeted for 400 hours each.  As of the end of June, they had charged 900 and 800 hours respectively (plus another 100 hours by Pappas) and there are still at least a month’s worth of tests to be done here.  The fatigue testing is still going on.  Pull tests are scheduled for casting alloy coupons.  In addition, there is testing that is to be done at ORNL on the full winding cross-section that does not appear in our PMB.  The immediate solution is to scrub the list in the Chrzanowski and ORNL inputs to the minimum required and get budget for them before the next status cycle.  To address the root cause of the problem, we need for the job managers and RLMs to exercise discipline in updating the PMB expeditiously when new scope is added.
1407 – Modular Coil Winding Facility
This is the last of the major offender, having the third highest cost variance ($337K) with a CPI of 0.83.  The SPI and CPI are dropping steadily because the monthly values are much lower.  The CPI was 0.59 and the SPI was 0.42in June.
It is not clear to me why the CPI and SPI are dropping here.  I am not aware of any new scope being added.  I will close the loop with Chrzanowski to figure out why.  Meanwhile, a good strategy might be to expedite completion of the facility so we can close the job.
Balance of Jobs
The remaining jobs in Table 2 are lesser contributors to the overall CPI/SPI problem, but I suspect share the same problems.  I will issue a memo to all job managers to address these problems, by adhering to the following practices:

1. If new scope is added, identify the required changes to the performance measurement baseline (PMB) in time for them to be incorporated for the next monthly status meeting.  This might require processing an ECP to get budget for the new scope if reprogramming options are not found.
2. If new scope impacts the schedule for already planned activities, then an updated schedule for the planned activities should be developed in time to be incorporated into the PMB for the next status meeting.
3. Start dates for activities not yet started should always be current.  If we know an activity will not start until September even though it is scheduled to start in July, then we need to make sure the PMB is updated to reflect our current plan.  

4. If we no longer plan to do something or now view it as unnecessary (or of low value), then take it out of the PMB.  There is no end in sight of places we can use reprogrammed funds.
5. Be objective in reporting % complete.  It always amazing me how quickly we get the first 90% of each activity done and how long it takes to get the last 10% done.

cc:
Nelson, Williamson, Goranson, Cole, Heitzenroeder, Dudek, Chrzanowski, Kalish, Gettelfinger, Raftopoulos, Ramakrishnan, Simmons, Brown, Zarnstorff
Table 1 - Proposed Twisted Racetrack Coil Schedule
[image: image1.emf]Activity description Early start Early finish Original duration Free float

Resolve FDR Issues 9-Jun-04 22-Jun-04 10 33

Release spec and dwgs for the prod MCWF 16JUL04* 0 0

Develop TRC product spec 19-Jul-04 23-Jul-04 5 11

Define instrumentation for TRC 19-Jul-04 23-Jul-04 5 0

Finalize shim design 19-Jul-04 23-Jul-04 5 1

Finalize lead block design 06JUL04* 26-Jul-04 15 0

Develop and promote TRC winding drawings 27-Jul-04 9-Aug-04 10 0

TRC Design FDR 9-Aug-04 0 0

Define monuments 19-Jul-04 23-Jul-04 5 6

Design modification to accommodate lead block 27-Jul-04 2-Aug-04 5 0

Design mods for instrumentation 26-Jul-04 30-Jul-04 5 1

****  Receive TRC from EIO  **** 30JUL04* 0 1

Prep TRCWF (machine, instr, monuments) 3-Aug-04 9-Aug-04 5 0

Repair Romer arm 09JUL04* 22-Jul-04 10 0

Complete training with laser scanner 23-Jul-04 5-Aug-04 10 2

Measure TRCWF 10-Aug-04 16-Aug-04 5 9

Develop measurement techniques, identify equip 19JUL04* 13-Aug-04 20 0

Winding Measurement Peer Review 13-Aug-04 0 10

Complete MIT/QA Plan, supporting procedures 19JUL04* 27-Aug-04 30 0

TRC Fabrication FDR 27-Aug-04 0 0

Fabricate TRC Cladding 10-Aug-04 7-Sep-04 20 4

Fabricate TRC winding clamps 02JUL04* 27-Aug-04 40 10

Prep TRC Casting & Instl Cladding (station 2) 30-Aug-04 13-Sep-04 10 0

Install grnd wrap & lay in conductor (station 2) 14-Sep-04 11-Oct-04 20 0

Fabricate TRC Chill Plates 10-Aug-04 5-Oct-04 40 4

Fabricate TRC Tubing 10-Aug-04 5-Oct-04 40 4

Install chill plates & tubing (station 4) 12-Oct-04 25-Oct-04 10 0

Apply Bag mold (station 4) 26-Oct-04 8-Nov-04 10 0

VPI in autoclave 9-Nov-04 22-Nov-04 10 0

Order TRC permanent clamps 02JUL04* 13-Sep-04 50 50

Instl permanent clamps 23-Nov-04 1-Dec-04 5 0

TRC Fabrication Complete 1-Dec-04 0 0

Develop TRC test procedure 10-Aug-04 16-Aug-04 5 0

Predict TRC behavior 17-Aug-04 7-Sep-04 15 59

Test TRC 2-Dec-04 8-Dec-04 5 0

Document test results, compare with predictions 9-Dec-04 15-Dec-04 5 0

Coil design qualified 15-Dec-04 0 97

Develop techniques for locating current center 19JUL04* 13-Sep-04 40 0

Fabricate test stand for magnetic measurements 14-Sep-04 8-Nov-04 40 20

Perform magnetic measurements 9-Dec-04 15-Dec-04 5 0

Infer current center location 16-Dec-04 22-Dec-04 5 92

Develop plan, arrange for coil dissection 19JUL04* 13-Aug-04 20 182

Dissect coil, locate actual current center 16-Dec-04 7-Jan-05 10 0

Document dissection, comparison with predictions 10-Jan-05 14-Jan-05 5 0

Coil fabrication qualified 14-Jan-05 0 82


Table 2 - CPI/SPI Worst Offenders
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1301 - Conventional Coils Preliminary Design -93 0.86 462 462 0 56 0 47 0.00

1403 - Mod Coil Final Design -156 0.86 -464 0.66 1445 1067 378 168 160 203 0.95 0.79

1404 - MC Winding Form R&D -572 0.75 2334 2256 78 512 212 163 0.41 1.30

1406 - MC Winding R&D -115 0.93 -342 0.81 1660 1612 48 49 35 114 0.71 0.31

1407 - MC Winding Facilities -337 0.83 1981 1981 0 256 108 183 0.42 0.59

1408 - Modular Coil Winding Supplies -42 0.41 216 216 0 23 0 0 0.00

1409 - Mod Coil Test Stand -74 0.83 481 481 0 47 20 20 0.43

1804 - FP Assy Measurement Systems -57 0.79 299 299 0 19 8 8 0.42

4301 - DC Systems -54 0.65 -23 0.81 343 343 0 34 8 29 0.24 0.28

4401 - Control & Protection -50 0.15 89 89 0 15 4 0.27

4501 - Pwr Systems Design & Integration -49 0.74 216 216 0 9 5 0 0.56

4601 - FCPC Building Mods -24 0.05 25 25 0 8 0.00

8101 - Project Management and Control -138 0.87 1117 1117 0 59 59 74 0.80

8203 - Design Integration -117 0.76 436 436 0 22 22 36 0.61

8204 - Project Physics MIE ORNL -44 0.66 103 103 0 5 5 9 0.56

List Total -1286 0.81 -1465 0.79 11207 10703 504

Project Total -1339 0.92 -1136 0.93
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