GUIDELINES FOR ASSEMBLING THE COST ESTIMATE, SCHEDULE, and RISKS FOR AN EXTERNAL REVIEW OF US TEST BLANKET MODULE (TBM) PROGRAM 

Objective:  By January 2006 in support of pre CD-0 decision planned for March-April 2006, it is necessary to develop and assemble in a sustainable, reviewable format, and validate as ready for external review, a cost estimate, range, and a preliminary schedule along with the associated risks for the U.S. TBM Program. Your input to support this objective is needed no later than December 5, 2005.
Planning Guidance: 

A detailed TBM Planning and Costing Activity for the US TBM Program has been requested by DOE.

The TBM Plan will be for the US Reference Scenarios:

DCLL TBM with Pb Li exit temperature of 470 0 C and a series of TBM that 
occupy half a port.


HCCB submodule that has a size of 1/3 of one=half port in cooperation 
with the EU and Japan

Detailed planning and costs will be developed for a 10 year period between now and the shipment of the TBM deliverables in 2015 for DAY ONE ITER operation.

The cost estimate is for the TBM Total Project Cost (TPC) including R&D, design, 

engineering, fabrication, assembly, testing, qualification, installation and integration with ITER and other parties.

R&D costs include all costs necessary to support the Reference Scenarios that occur within the next 10 year period whether they are related to first (DAY ONE 

ITER) Test Articles or subsequent test articles.

Cost of the deliverables include only the cost of the First Test Article and associated equipment.


Project Deliverables:


DCLL


Test Module


Helium Flow Loop (primary)


PbLi Flow Loop


Tritium Processing Systems


Secondary Helium Flow Loop and Heat Exchanger for PbLi Flow Loop

HCCL

Test Submodule

Ancillary Equipment including primary helium flow conditioners, measuring systems for helium, tritium and test submodule)

Approach:  

Develop the WBS and WBS Dictionary 

The US TBM Work Breakdown Structure (Attachment 1) is based on the next logical element to extend the US ITER WBS.  WBS Element 1.8 has been designated the Test Blanket.  WBS 1.8.1 is for the DCL activity and 1.8.2 is assigned to HCCB.
The WBS will capture and integrate all work products and services within approved U.S. scope.  It should provide clear responsibilities for assigned work and be the basis for account structures to assign costs, rollup, track, and report progress to DOE-HQ and the US VTL.  The WBS dictionary will be used to describe the work scope and document the requirements basis of that scope.

Actions:

1) Review the attached WBS structure (Attachment 1) and provide any suggested changes before proceeding with the following actions.  Create lower level WBS elements to the point where costs will be collected.  The plan is to collect costs at level 5, e.g., integration, design, procure/fab, install, test, commission for each system.  However, it some cases, it may make sense to collect costs at level 6.

2) Prepare a brief description of the work scope content for each level 3 through level 6 WBS element for which you are responsible utilizing the format provided in Attachment 2.  These descriptions should clearly reflect what is included or excluded from the associated estimate and the basis for the scope and requirements.
Refine the on going FY 2005 Cost Estimate and establish a cost range 

The project’s cost estimate needs to be structured in a consistent manner for efficient reviews and subsequent revisions and updates.  A cost estimate “book” will be developed by assembling and formatting existing information into a template; missing information will be identified and provided as required by the appropriate fusion community sources. 

Actions:

3)
Fill in the detailed cost sheet (Attachment 3), one for each WBS level 5 and 6 at the level of detail that exists.  Attachment 3 is also the format that will be used when updating/detailing the estimate for CD-0 and subsequent reviews.  For the current pre CD-0 cost activity, it is not necessary to have every element on the form completed, but where the detail is available, please provide it.  Table 1 provides guidance on the cost codes for this detailed cost sheet.  The R&D and Design costs should reflect all US TBM direct work/tasks (funded and unfunded) starting in FY06.  The base cost estimate is the expected cost of doing an activity.  Contingency is not included in the base cost.  

4)  Complete Attachment 4 by summarizing the detailed cost sheets completed in action 3.
Establish cost contingency needs based on risks

During the pre-CD-0 phase of the US TBM Program, a cost range which includes a contingency must be established.  Contingency is defined as the “portion of the project budget that the government holds in reserve to accommodate unknowns regarding requirements and uncertainty that is outside the scope of the contract, but is within the scope of the project.”  The overall project contingency is calculated by summing the need for each WBS element at level 5 or lower.  Each contingency estimate is based on an assessment of the technical, cost, and schedule risk combined with a weighting factor that reflects the type of cost (labor or material).  The steps used to estimate the required cost contingency begin with a comparison of the conceptual state (technical, cost, or schedule) of the element being considered with the descriptions shown in Table 2.  Then the risk weighting factor is determined utilizing Table 3.  An additional space is provided to provide an allowance (% contingency) for “unknown unknowns.” The final contingency % and $$ for each WBS element will be calculated by the project office.

Actions:

5)  Using Tables 2 and 3, fill in the assessment of the technical, cost, and schedule risks and the weighting factors on the bottom section of the detailed cost sheets generated in step 4 (Attachment 3) (one for each WBS level 5 and 6).

Develop a preliminary integrated schedule

A preliminary schedule network will be established and used to derive initial project funding profiles.  Major and interim milestones will be identified that will support the overall schedule.  When developing milestone dates, assure the following:
· Once the procurement package is received by procurement, it will take procurement 30 days to issue the RFP.

· It will take 30 days after the RFP to receive bids.

· For complicated procurements, it will take 30 days after bids are received to award.
Actions:

6)
Using the format in Attachment 4, provide a schedule network (list of activities and durations) for all of your Level 5 and 6 WBS elements, with at least 3 activities listed for each WBS element.  When designating predecessors or successor activities, please be sure to consider activities that must be done by other participants and the Planning Milestones (see attachment 5).  List key assumptions.
7)
Review the milestones provided in Attachment 5; suggest others to show start or finish of significant project tasks.  Provide the expected completion dates.

Document cost and schedule risks

The methodology used for the risk assessment is as follows: 

· All elements of the project are examined to identify potential areas of risk uncertainty.  Examples of the areas to be considered are project scope; acquisition management; cost estimating; schedule control; technical design; performance; manufacturing; number of suppliers and capabilities; and environment, safety, and health (ES&H) risk.

· For each item identified as a potential risk, an assessment is conducted by determining (a) the potential consequence of the occurrence of the identified event/issue and (b) the likelihood of occurrence of the event/issue.  Definitions of the categories for consequence and likelihood are given in Tables 4 and 5. Consequence is assessed as marginal, significant and critical, and likelihood of occurrence is assessed as Unlikely, Likely, and Very Likely.  Using the consequence and likelihood assessments, risks are categorized as shown in Table 6. 

· Mitigation management strategies are considered, evaluated, and selected on a graded approach, based on risk assessment results. 

Actions:

8) 
For each WBS level 5 (or below) list and describe the major risks utilizing Attachment 6 and the guidelines in Tables 4 – 6.
Your support in these actions is necessary for a successful completion of the US TBM Cost Activity.  Please continue to submit your cost input to Neil Morley and 

Clement Wong. 
Tables:
1.  Cost codes



2.  Technical, cost, and schedule risk factors



3.  Technical and cost risk weights



4.  Risk likelihood categories



5.  Risk consequence categories



6.  Risk categorization matrix

Attachments:
1.  WBS Structure 
2.  WBS dictionary format 

3.  Detailed Cost estimate and risk based contingency format 
4.  Format for providing schedule activities
5.  Planning Milestones 
6.  Format for risk assessments
Table 1.  Cost Codes

Basis of Cost Code: Codes indicating how the cost estimate was determined.  These codes serve two purposes:

(1) To provide an overview of the maturity of the estimate.  This overview will be used to aid in communicating with reviewers and in assessing contingency needs.  (These codes will also enable aggregating cost estimates into various sorts for statistical information).

(2) To provide an indication of the backup material that supports the estimate.

The codes to be used and corresponding backup material to be provided are as follows:

AC – Actual Cost

Definition – the work has been performed and the estimate is now the actual cost of the item.

Backup Material – None needed.

PC – Placed Contacts

Definition – The cost is based on subcontracts that have been awarded.

Backup Material – An indication of the contract purchase order number (such as a copy of the subcontract cover page).

CP – Catalog Price

Definition – Cost is based on vendor catalog prices

Backup material – Catalog cut indicting the equipment or service to be supplied and the associated cost.

VQ – Vendor Budgetary Quote

Definition – A budgetary estimate from an equipment supplier, service (design, consulting, project management, testing, etc.) supplier, or other industrial (non-laboratory) source of equipment and/or services.  Material, labor, or service costs based on prices from vendor catalogs are considered vendor estimates.

Backup material – Provide a Fax, catalog “cut”, memorandum of a telephone conversation or other indication of the source of the quote, items included, and the projected cost.

HC – Prior Historical Costs

Definition – Cost based on actual costs from previous projects.

Backup material – An indication of the previous project and the actual cost.

EJ – Engineering Judgment

Definition – Cost based on engineering judgment techniques such as rules of thumb (taking a percentage of the material, material plus installation, or other cost listed in the cost estimate), recognized cost estimating standards, etc.

Backup material – Identify the rule of thumb and its source, actual cost and its source, what was taken a percentage of, and the percentage used; the standard or code being used; or other engineering judgment basis.

Acquisition Code (Acq. Code):  A code indicating the procurement planning for the cost item.  Item can be fabricated in-house (IH), or procured from a vendor:

FP – fixed price contract

CP – cost reimbursable contract

UP – unit price contract

CPIF – cost plus incentive fee contract


Resource Code (Res. Code): A code used for resource loading the project schedule and indicating the type of resources (R&D, materials, equipment, project management, design, etc.) to be used.  

	Resource Code
	Resource Name
	Definition

	RD
	R&D
	All labor (technician, crafts, engineering, physics, etc.) cost. 

Note: Material and equipment funded for R&D should use code MA or EQ as appropriate.

	PM
	Project Management
	The cost of personnel performing project management and support activities including  procurement, QA and ES&H personnel

Note: Travel is code T; computers, materials and supplies for these personnel are code MA.

	IG*
	Integration
	These activities include physics management support, WBS managers and systems engineering

activities to integrate the cost element with other

project activities

	MA
	Materials
	The cost of procured materials.  This includes computers, supplies and raw materials for equipment fabrication

	LA
	Labor
	Other than R&D, the cost of technician and craft labor used by laboratories for shop labor, inspection, testing, etc., at the labs.  The cost for technician and craft labor to perform installation activities at the US ITER site is code IN.

	EQ
	Equipment
	The cost of procured equipment.  

Note: The cost of equipment fabricated in-house will be included as the material (MA) and labor (LA) used to fabricate the equipment.

	T2
	Title I and II Design
	The cost of personnel performing Title I preliminary design or Title II detailed design

	T3
	Title III Support
	The cost of personnel providing technical support to procurement, installation, fabrication, inspection, testing, as-built drawings and other technical activities.

	SW
	Software Development
	The cost of custom software application development, including the cost of subcontractors used for software development services.  This includes custom PLC software but not software provided by equipment suppliers.

Note: The cost or travel (T), computer hardware, workstations, office supplies (MA) is not to be included in software.

	IN
	Installation
	The cost of technicians and/or crafts labor to perform installation of components and equipment at the US ITER site.

Note: Materials and equipment needed to support installation are resources MA and EQ respectively.

	TX
	Sales and Tax
	The cost of sales and use tax on materials and equipment.

	SP
	Spares
	The cost of spare equipment.

	T
	Travel
	The cost of travel, domestic and foreign.


* Note: Installation Resource Code replaces Administration Resource Code used

in early FY05 development of the US TBM Cost Estimate
Labor Code:   A code or cost/service center code that corresponds to the labor rate used to indicate craft (c), technician (t), professional (p), clerical (cl), or other labor needed to perform the cost item task listed.
Participant Code (Part. Code): The participant providing the cost item (e.g., UCLA, ORNL, SAN, INEL etc).
	Table 2.  Technical, cost, and schedule risk factors

	Technical
	Cost
	Schedule
	Risk factor

	Existing design and off-the-shelf hardware
	Off-the-shelf or catalog item
	
	1

	Minor modifications to an existing design
	Vendor quote from established drawings
	No schedule impact on any other item
	2

	Extensive modifications to an existing design
	Vendor quote with some design sketches
	
	3

	New design, nothing exotic
	In-house estimate based on previous similar experience
	Delays completion of non critical path subsystem item
	4

	New design, different from established designs or existing technology
	In-house estimate for item with minimal experience but related to existing capabilities
	
	6

	New design, requires some R&D, but does not advance the state of the art
	In-house estimate for item with minimal experience and minimal in-house capability
	Delays completion of critical path subsystem item
	8

	New design, development of new technology that advances the state of the art
	Top-down estimate from analogous programs
	
	10

	New design, way beyond the current state of the art
	Engineering judgment
	
	15


	Table 3.  Technical and cost risk weights

	Technical
	Cost
	
	Risk weight

	
	Material cost OR labor 
	
	1

	Design OR manufacturing
	Material cost AND labor
	
	2

	Design AND manufacturing
	
	
	4


	Table 4.  Risk likelihood categories


	Likelihood category

	Definition


	Very likely

	Risk is likely to occur with a probability greater than or equal to 90%.


	Likely

	Risk is likely to occur with a probability greater than or equal to 50%.


	Unlikely

	There is less than 50% chance that this event will occur.



	


	Table 5.  Risk consequence categories

	Type of risk
	Marginal
	Significant
	Critical

	Cost: Impact on project contingency
	<$0.1
	$0.1M - $0.5M
	>$0.5M

	Schedule: Impact on project schedule
	None
	Impacts Level 0-2 milestones defined in PEP
	Impacts early finish date

	Technical: Impact on performance
	Minor degradation;

performance falls below upper end of goal; CD-4 can still be met 
	Moderate performance shortfall, but workarounds available; Performance falls below mid-range goal
	CD-4 will not be met (essential performance parameter not met)


	Table 6.  Risk categorization matrix

	Likelihood of occurrence
	Consequence

	
	Marginal
	Significant
	Critical

	Very likely
	Medium
	High
	High

	Likely
	Low
	Medium
	High

	Unlikely
	Low
	Low
	Medium
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