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1. reason for update

The EE project is moving out of the definition phase and into the final design and procurement phase. The are still substantial areas to resolve, but it is nonetheless timely to review the project to ensure that the definition is complete and that responsibilities are assigned and agreed in all areas. In this note we cover only technical and design responsibility; payment for items is a separate matter. The principal motive for updating was the list was to be clear in what areas RAL is responsible, to clarify responsibility in adjacent areas with which RAL needs to interact, and to identify any areas in which responsibility is as yet unclear.

2. basis and structure for update

We have taken as our starting point the earlier WBS document of June 1998, and we have added considerable extra detail. We have also introduced a nested numbering system although this should be taken as meaning that this is a PBS document. 

3. content and purpose

We have modified the headings of the columns to reflect the fact that we are no longer looking merely for the principle contact for an area. Rather, we are establishing which is the group and who is the individual responsible. By "responsible" we mean the group and the person who undertake to ensure that the work gets done in a way that meets the scientific and scheduling requirements. Any delays or absence of the required deliverables may impact on other areas of the project and so this responsibility is not a thing to be taken lightly. We have tried to assign reponsibilities at all levels in the nested structure. Thus, for example, in item 2.2 we see Brian Smith as being responsible overall for the design of the supercystals, and we also see that at the next level of detail in item 2.2.6, J Greenhalgh will be contributing the thermal design. 

4. Scope of this document

The tasks we have attempted to cover are essentially those in the earlier document with a few additions, the rationale for inclusion being mainly those areas in which RAL is heavily involved, plus major areas required to complete the project.

5. notes on list items

There is no right way to make such a subdivision and there will be items which others would have put in a different place. We have tried to be as rational as possible whilst respecting the structure of the original and familiar document. An obvious example which you will come across near the start of the list is the interfaces, some of which we have left under item 1 because they form part of the specification, but some of which more naturally fit in item 3 under the design of the Dee. The meaning of the major headings is:

1. Specification

This essentially covers the physics requirements, and also has a few interface items where the physics was, at least in the early days, a strong driver.

2. Hardware design - SC

Design of the supercrystals and production of test models up to and including the pre-production models referred to in the Regional Centre Planning document. The HV electronics in the SC is covered in item 4.

3. Hardware design - Dee

Essentially all of the mechanical items outside the supercrystal. The backplate (Dee) itself, the environmental shield, cooling (except for details of electronics cooling), support of the whole end cap from the HCAL, interface with the SE.

4. Hardware design - electronics

All of the electronics, including the VPTs, HV cards, umbilicals, front-end readout boxes, HV and LV supplies.

5. Hardware design - Fibre Optic monitoring

The Saclay group’s FO monitoring system.

6. Hardware design - services

All of the external and internal services.

7. Slow controls

The (currently ill-defined) system which will allow the ECAL to be controlled by CMS, including feedback of critical conditions etc.

8. Manufacture parts

The manufacturing phase for all of the parts including shipping to CERN ready for assembly - arbitrarily anything we do outside CERN will be counted as manufacture, andything at CERN will be counted as assembly.

9. Surface assembly, test

The assenbly of all of the parts into complete Dees and tests both in the Dee lab (light into crystal gives output from electronics, cooling doesn’t leak, etc) and in the test beam (callibration). Transfer from Dee lab to beam.

10. Install and commission in pit

Transfer from test beam to pit, lower into pit, install, commission, check, handover ready to start physics

11.  Maintenance

Any activities required to keep the EE working including routine maintenance, breakdown maintenance, etc. Most of the items are documents which need to be written; we have not yet defined who should actually DO the maintenance.

12. Project management issues

Project management is of course an integral part of all the activities. However, there are certain activities which are most usefully gathered in one place and in this category we have included overall planning, financial control  of the RAL parts, and, because it seemed best to put it here, the logistics associated with a presence at CERN during the surface assembly, test, installation and commissioning phases.

6. changes since version 3

There have been a few minor changes in repsonse to requests made for corrections and clarifications to version 3. In all cases the people concerned should already be aware of the changes.
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