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Discussion of HFT WBS Structure 

The goal of the following is to present a standard by which the HFT project will produce a WBS.  The hope is to standardize on at least the top 2/3 levels perhaps deeper, but stipulate a requirement on the bottom most break outs.  Each institute can maintain arbitrary granularity so long as thay can roll up to the granularity useful to report and track project progress from the top down.

The schedule will be based on this WBS.  It can include finer granularity than is required for reporting, but this should be minimized.  Milestones will be reported at the top level, and may be linked to tasks at finer granularity, but hopefully these tasks can be brought up to within one level under the nominal reporting granularity as to minimize our impact on the Project Manager.

Rollups will be used to generate a resource loaded schedule, by Name of employee, including their escalated rate by year

Costing of lowest level tasks will be broken down by Fiscal Year in which they occurr.  Should they span fiscal years, lines for each year will be included in the estimates provided—note this is not a WBS granularity, rather a funding profile.

The WBS is to also roughly ordered by cascading schedule.  This is not entirely possible, but is a goal

1 Management

1.1 Project Management

1.2 Reviews / Meetings
1.3 Milestones

2 Pixel

2.1 Mechanics

2.1.1 Module Support (Sector)

2.1.2 Global Support (D-Tube/Kinematic Mount)

2.1.3 Insertion Mechanism

2.2 Electronics

2.2.1 Sensors

2.2.2 Module Integration (Ladder)

2.2.3 Read-Out Electronics
2.2.4 Power supplies

2.3 Assembly

2.3.1 Module Mounting (Sector Assembly)

2.3.2 Global Survey (likely buried elsewhere?)

2.4 Infrastructure

2.4.1 Cables

2.4.2 Cooling

2.4.3 Rack

2.4.4 Slow Controls

3 IST

3.1 Mechanics

3.1.1 Module Support (Stave)

3.1.2 Global Support (Mount to MSC)

3.2 Electronics

3.2.1 Sensors (differentiate APV vs. Pads?)

3.2.2 Module Integration (Mount on Hybrid/wire bond)

3.2.3 Read-Out Electronics

3.2.4 Power Supplies

3.3 Assembly

3.4 Infrastructure

3.4.1 Cables

3.4.2 Cooling

3.4.3 Rack

3.4.4 Slow Controls

4 SSD

4.1 Mechanics

4.2 Electronics

4.3 Assembly

4.4 Infrastructure 
4.4.1 Cables

4.4.2 Cooling

4.4.3 Rack

4.4.4 Slow Controls

5 Integration

5.1 Mechanics

5.1.1 Global Support (Cone Structure)

5.1.2 Beam Pipe

5.1.3 Installation (Cone?)

5.2 Electronics

5.3 Assembly

5.4 Infrastructure

6 Installation

7 Software

7.1 Simulation

7.2 Alignment

7.3 Offline

7.4 Online
PIXEL

IST

SSD
8 Commission

8.1 Pixel

8.2 IST

8.3 SSD
8.4 Integrated system
Numbering at the Bottom end

The four categories presented below are ‘Mechanics’ oriented, though I assume that analogs exist for ‘Electronics’ project Life Cycle.  The intention is to break each WBS item at the lowest level into chunks representative of transitions between Critical Decision Levels.  The idea is to map the WBS at the lowest levels to both a cascading schedule and colors of money which I believe roughly coincide.

There will obviously be overlaps across each in schedule and costing, but the hope is to start now in thinking about what those transitions look like for each deliverable and attempt to split them decisively.  We should assign costing based on our best understanding of each transition.

This structure represents a project oriented tracking system.

Accounting for non-contemporary advancement

HFT is a large project with major deliverables at various stages of advancement.  It is clear even now that release of ‘Production’ funding (CD3) will be requested earlier for some stages of the project than others.

I don’t know how this will look to DoE, but I think it’s important to capture in our schedule, which I hope to tie closely to the WBS to ease reporting.

1. Prototype

Prototype will include the transition from R&D to PED in an ill defined way.  Date of ‘Project’ funding and its onset factor into what is ‘R&D’ and what gets tracked ‘on Project’.  

The goal of the ‘Prototype’ phase is to reduce project risk, thus cost.  Significant amounts of ‘Tooling’ will hopefully be developed during the ‘Prototype’ phase, to understand and mitigate risks during production. This paradigm tends to advance the funding profile—rather expensive tooling, and/or, ‘production equivalent’ processes are advanced and developed in this stage to understand risks of scale.

2. Tooling

This is intended as an intermediate stage—mostly as a cost/contingency bin.  Nominally, fabrication of ‘Tooling’ for ‘Production’ is included in ‘Production’ i.e. cannot be launched (funded) until onset of ‘Production’ (post CD3), however, ‘Design’ of the ‘Tooling’ is considered complete and approved by issuance of CD3.

The intention behind this break is to pre-load the cost of ‘tooling’ in the ‘Prototype’ phase rather than in ‘Production’.  Production may require either additional ‘Tools’ (test units, etc.), or final modification or re-manufacture of the ‘Prototype’ tooling (costed here) in entirety.  The goal of this artifact is to provide a structure for contingency in the ‘Fabrication/Production’ phase (post CD3).  If pre-production tooling/test fixtures/et-al prove adequate for production during the ‘Prototype’ phase, pre-CD3, and that is the stated goal of ‘Prototyping’ then the cost to produce them for ‘Production’ should rightfully be placed in Contingency for ‘Production’ representing either a failure during prototype, or that prototyping lead to a required change in the tooling/test apparatus.

3. Fabrication (Production)

This is obviously the sum of the tasks and costs of what it takes to produce the intended deliverable.  The goals of the previous two WBS tasks was to reduce the project risk for this.  I would imagine that progression to this phase would also include release or engagement of contingency based on the prior success or failure of the previous hierarchical WBS tasks

Inclusion of the cost of additional tooling (replicates) to meet production rate/schedule might be included here

4. Commission

Not every item in the WBS will require this.  The intention as described above is to capture the transition between CD3 and CD4.  That transition may, perhaps should, be entirely captured in a higher WBS, e.g. something like 8.x above?  

There will be fuzzy lines between completion and operation.  Operation seems clearly in the STAR rather than HFT domain, however, this was problematic during the initial STAR TPC project.  We do need to include some project responsibility, i.e. funding, for this transition.

The only reason to push this down to the line item level is, as mentioned above, different chunks of this project will ‘finish’ at different times.  Again, we could capture that at a higher level, but it’s always awkward following a subsystem of a project to ‘completion’ when the ‘completion’ jumps to a different WBS without a distinct satisfaction of say CD4 for that deliverable.

There is no need to included operation, but certainly some commissioning as you indicate.
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