Comments on DOE CD-0 and CD-1

C. Fong 8/08/00

Mike Lampton has repeatedly brought up the question of what a Dan Lehman review will consist of. What follows are my comments on what to expect working backward from the Critical Decision Review (CD-1) scheduled for 2/02 or thereabouts. So I will attempt to add fact and perception on what these reviews are in a concurrent attempt initiate dialogue among the pundits of the DOE funding cycle method and those from substantial NASA/NSF aerospace backgrounds. 

Critical Decision – Zero (CD-0), on or about 2/01, is a formal review to see if we have our collective act together to proceed to a full conceptual design (report). For reference on what happened at the Next Linear Collider (NLC) CD-0, look at the O’Fallon to Richter memo of 3/30/99 at:

www-project.slc.stanford.edu/lc/local/Review/Lehman99/Lehman1999htm/-
“The purpose of the review is to examine the technical activities, the development of cost estimating and scheduling processes, and the management structure in place to carry out the technical R&D and preparation of a Conceptual Design Report (CDR) for the NLC. Formal approval to proceed with the CDR is pending. A more detailed description of the questions to be addressed by the review committee in making these assessments is provided in the enclosed charge. “

And the charge:

“The present review (CD-0) is an essential prerequisite to these two important actions.

The review is to address (1) the continuing R&D program that has established the technical basis for future construction of an NLC, (2) the cost estimating and scheduling processes now being developed for use in the CDR preparation and beyond, and (3) the organizational structure that is in place to manage both the R&D program and the activities to be accomplished in preparing the CDR. The R&D program has developed the initial concept of the facility, its technical scope and a “rough cut” at cost and schedule. Recently, considerable effort has been directed at planning how to carry out a detailed conceptual design, staffing to manage the activity, and developing the tools and methods needed to do the costing and scheduling. The NLC management structure that has directed the R&D program as it has progressed from the generic toward the facility-specific is evolving toward more structured, project-oriented activities and procedures.”

Also, 

“The review committee is asked to examine the status and progress of the NLC activities

described above and to provide comments on their effectiveness in moving the project to and through the conceptual design phase. In addition, the Committee is asked to address the following questions.

1. Evaluate the readiness of the NLC collaboration to carry out the conceptual design

phase of the project taking into consideration the technical status, planning, and

management tools.

2. Are the cost and schedule proposed for carrying out the accelerator R&D,

engineering design, planning and management of the conceptual design phase

adequate to meet the stated goals of the NLC collaboration?

3. Is the management organization proposed for guiding the NLC through the conceptual

design phase appropriate for accomplishing this more structured task and at the same time continuing to oversee an effective R&D program that is to be the foundation of both the conceptual design and the eventual construction of the facility?

4. The technical, cost and schedule studies for the NLC are based on a reference model of the project that extends from R&D through completion, called by SLAC the NLC Conceptual Design-l, or NLC CD-l. Is this description of the project complete in its content? Do the preliminary costs and schedules appear to be appropriate starting points from which to begin a detailed conceptual design that will precisely define the technical scope, cost, schedule and management of the NLC as a proposed construction project?”

Th overarching theme in this review is not so much scientific justification and benefit to God and country, but rather, do we have our act together to do the job ? And in a way that complies with a moving target of regulation called DOE Order 413.X? 

Note again, this is not a rigorous scientific review. They want to see:

1.
Do we have the tools and people to conduct a full-blown CDR? Do we have the DOE endorsed management and execution tools?

2.
Is the cost and schedule (that is bucks, milestones and deliverables) “adequate” for the evolving CDR? Is it well resolved and optimized enough to convince Lehman it is doable? Reporting the budget number is still being discussed. A range approach looks best.

3.
Are the same guys doing the preconstruction R&D and CDR, the same ones planned for actual construction? 

4.
Based on the technical, cost. Schedule studies (all of our informal T/C/S stuff) adequate to form the foundations for the full CDR?  This means, do we have all of our scientific requirements solidified so we can spell out system requirements? And from that, WBS functional requirements, key interfaces, major, major subcontracts, etc. ? These WBS categories become “work packages” that we will likely live with for the duration of the project.

Notice again, that there is not a lot on mission justification. Lehman is interested in being told that SNAP is taking the right steps and bringing on the right people and tools for a real construction start. For the CD-0 review, it is a preliminary examination with constructive course correction for a successful CD-1 review. 

Going back to the NLC, the CD-0 review agenda looked like this :

Monday:

DOE Executive Session & Remarks (90 min)

Physical Goals and Requirements (30 min)

Project Overview (50 min)

Physics and Design (40 min)

Collaborations and Agreements (30 min)

Project Planning (30 min)

Working Lunch (60 min)

Technical. Cost and Schedule Overviews (25 min per system)

Activities at SSL, LBNL (R&D) (50 min)

Engineering and Cost Methodologies (30 min)

DOE Exec Session (Closed)

Tuesday: (some plenary, some breakout)

Subcommittee Presentations/Discussions (1:45)

Theoretical Overview

Summary of Current Results


Probe Physics and Design Performance

Alternatives and Other Scientific Objectives

Technical Systems Engineering & Design  (1:45)



Optical Imager

Telescope Systems

Spacecraft Systems

Launch Vehicle

Operations

Integration, Test & Qualification

DOE Working Lunch (Closed)


Subcommittee Presentations/Discussions



Project Management & Administration (2:00)




Progress on the CDR – Phase Management & Plans (each one)




SNAP CD-1 Proposed model WBS/Cost/Schedule




Collaborations and Agreements




ES&H issues

SNAP Physics and Design (seems redundant – but it could address R&D plans and/or a closer look a scientific requirements) (2:00 concurrent)

Technical Systems Engineering & Design (2:00) 

Optical Imager R&D

Telescope Systems R&D

Spacecraft Systems R&D

Launch Vehicle R&D

Operations R&D

Interagency Cooperation

Integration, Test & Qualification Plan

DOE Subcommittee Executive Sessions 

DOE Full Committee Executive Session ) (close at 6pm)

Wednesday:

Subcommittee Break-Out Sessions (all day)

SNAP Staff (on call as necessary)

Thursday:

DOE Working Sessions

DOE and guests only (SNAP exec staff on standby) (5 PM)

Friday:

DOE Close Out, debrief and final report sections submitted before departure

Our CD-0 Audience:

Daniel R. Lehman, Director, Construction Management Support Division; Office of Laboratory Operations and Environment, Safety, and Health, Office of Science will chair the review. He will solicit and no doubt recruit some of the best science and project managers with the DOE community as well as NASA, Air Force or others. He brings an additional five to ten junior and some senior staffers (such as Ed Temple) for the large projects to manage the breakout sessions. Expect some surprises on who’s on the review committees. Something to watch closely.

We wait a few weeks and get the committee report. Later, if all goes well, we get the approval to proceed for preparations for CD-1 (the big one).

Lehman Critical Decision I Review:

Again, from the O‘Fallon memo - I paraphrased for SNAP: 

“In particular, the recent subpanel of the some advisory panel  has recommended that SNAP and its collaborators proceed to develop a conceptual design and prepare a Conceptual Design Report (CDR). To do this requires that two formalities be accomplished. The approval by the Department of Energy (DOE) of a Critical Decision One (CD-l), the first step in the Energy System Acquisition Advisory Board (ESAAB) process that is used to control all phases of large construction projects within DOE, and inclusion of an item for the funding of conceptual design work in the President’s Congressional Budget Request for FY 2003. “

Based on the ground work of material for CD-0 we now address in greater detail, CD-1. 

Besides the update on the scientific overview, competing technologies, other politics, etc. Dan Lehman considers this CD-1 review to be a “validation” review. Based on the evolving requirements, cost and schedule set forth and embraced in CD-0, does SNAP have a highly credible, rigorous and defensible case to justify spending the $400 million we are asking for. Specifically:

1.
Is the technical description well described, stable and meets requirements? Based on the established baseline (point design), do we have a plan in place to conduct the design and construction phase? Have we completed all outstanding technical issues (R&D) prior to the commencement of preliminary deign? Are the technical and scientific requirements firm (at least to Level 1 or better)? Do we have all elements within each subsystem well identified in terms of accurate cost and timeliness of execution? What are the technical and financial risks as expressed in a lingering R&D plan and contingency assessment?  To me, this means a mature work breakdown structure for major systems with detail down to perhaps the fifth or sixth level along with a terse narrative of what the WBS (work package) consists of and what its function is (does it throw rocks or provide voltage). Some of you have maintained that the major subcontractors need to review and respond to Level 1 requirements and describe the WBS, not us. Either way, some level of WBS description needs to be in place, even for the subcontracted systems. 

2.
Schedule. We will produce an overall and detailed schedule for each major WBS element for both the now historic R&D plan as well as the Preliminary design through construction phase. Schedule detail will follow to nearly the same level as subsystem cost detail. Major subcontractors must submit such info and are invited to participate (as this, in the past, has been encouraged). We will select meaningful and driving milestones and deliverables from this planning tool.  Options exist to manpower load the schedule program, but later reporting requirements dictate we separate them for now. 

3.
Costs. Costs need to be detailed either with engineer’s (not physicists) estimates preferable conducted in a “bottom-up” basis – that is from nuts and bolts up to major assemblies or components, whether subcontracted or build to print. The costs are tabulated and submitted in spreadsheet form and in hardcopy as a “CDR” binder that goes to Dan Lehman early. His staff divides it and prepares they’re questions for the review. Costs are reported in a standard spreadsheet format we all must abide by. For the project execution phase, the spreadsheet is categorized by major hardware system, minor system, technician effort to fab, assemble, test, ship and test and ship again, engineering design and inspection or integration within the subsystem are reported as a separate item per major WBS.  We have SNS validation review examples we will distribute when the time comes. Physics support is treated within the scientific support WBS and is required to be separate. The cost spreadsheet matches the various levels of the WBS and adds up very much like a parts list. Backup material such as vendor correspondence, catalog sheets, quotations, specifications, engineering calculations, scaling assumptions, letters of intent, firm quotes, commitments from other institutions for donated materials, ledger sheets from technical staff for effort and materials, and so on are correlated and archived in a supplemental binder that is presented at the formal CD-1 review. I call this the “black book”. This is a lot of stuff but will substantially increase the project’s credibility and it does tend to reduce questions from the validators. Lehman’s staff does cross-checks on accuracy, does parametric cost comparisons, scales from other projects, and so on. Done properly, the review is almost a pleasurable experience. 

4. 
Contingency and its justification. In the cost  subsection, a treatment of contingence allowance, is also applied to each major subsystem or part, if necessary. Contingency is added to the basic system cost and is related to risk and resolution of the estimate.  Usually, if it’s poorly resolved and additional 40% is added to the cost estimate.  Even in the case of very well resolved cost estimates, such as a firm quotation letter for 20M$ worth of production tubes made in Japan carried a DOE ordered contingency of 15%.  Acceptable to Lehman is something like 25% overall, 40% on some items we are still working on, 15% for the sure stuff.  A terse description of the contingency value will be provided. 

5. 
Escalation Analysis. Our estimate will be in FY2001 dollars. Work and parts will be bought and obtained for another six years. We are allowed to carry forward the 2 to 3% increase in the cost of doing business up to mission operations. DOE dictates the rates. We apply them and make sure it gets applied to the right items. Figuring out where progress payments get costed can help or kill. Cumulatively, this is a lot of money. 

6.
Budget Authorized (BA) versus Budget Obligated (BO).  After we have WBS, cost, schedule, escalation, characterized, we develop a cash flow plan of BA/BO. Again, a lot of work goes into estimating how much is going to hit us when. This is a spending plan that DOE will likely implement through quarterly (ugh) additions to the FIN plan. Contingency will be held by DOE and only released through the Level X change control process per DOE Order 413.X. 

7. 
All the other stuff:

7.1
We also have to generate something called the Acquisition Plan. Much of this used to be included in the Project Management Plan (for older warriors). The Acquisition Plan will spell out, beside motherhood, cost, budget, funding considerations, including life cycle cost, procurement plans for major subcons, performance based management techniques and so on, alternatives, trade-offs, risk analysis, schedules and milestones again, business roles (who does what), who we will do value engineering, test & evaluation, safety, configuration management, migration of R&D into preliminary design, a signature page (esp. in collaborations), and much more. 

7.2  
The Project Execution Plan that addresses mission need, description, organization, roles and responsibilities, accountability, compliance with NEPA?CEQA, safety analysis reporting, baseline change control thresholds, project controls and so on. Unfortunately, though structurally similar to other past major system acquisitions in DOE, it’s all changing. Much of it will be from scratch. 

7.3
The Project Data Sheet goes to Congress, Verification of Mission Need .  I’m still investigating. 

Prior to the review, we will have submitted an average of 25 pounds of written materials per reviewer. Hopefully, we can work from web based and CD rom formats. 

The CD-1 Review itself is a larger and more formal version of the CD-0 review. Expect it to last one week, with three days of presentation and two days of on-call meetings and DOE report writing with a close out de-brief on Friday. Generally, there are twice the people. Lehman will bring outsiders and his own staff of ten to twenty. The format of plenary and break-out sessions will be similar to CD-0 except in more detail.  

There will be other reviews such as SAGENAP II besides the in-house reviews to get us to a construction start. But CD-1 is the biggest one. 

I have several examples of past LBNL CDR’s, Project Management Reports, recent cost validation spreadsheets, presentation materials and so on, much of which predates the web. In the coming weeks, we will condense some of the exemplary stuff for CD-0. 
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