Services for the CMS Forward RPC Phase I Up scope project

Sercvices 
1. HV System
2. LV System

3. Signal & DCS

4. Gas 

5. Cooling

New RE2 Low Eta
· HV System

The present system is installed and has been tested to 15kV from the USC HV racks. All connections at the Patch Panel (PP) from the Main cable chains are installed. The HV cabling from the USC to the PP and on to the chamber positions will be left in place ready for the New RE2.The Cables to RE2/2 type chambers will have to rolled up back off the RE2/3 and held in position on the peripheral regions while the present RE2 is removed and replaced with the New RE2. Great care must be exercised during this operation as the 3 pole HV connectors are delicate and in some cases already damaged.

 The fan out system for the USC HV racks is being built at present and will cover the entire phase I.

· LV System

The presently installed system will cover the needs of the chamber loads assuming that the Coincidence board does not require more than 25 watts. Again the cables from the RE2/2 type will have to be wound back out of the way to permit the removal and installation activities. It will be almost  impossible to use them for RE4 as their removal will be very difficult in the peripheral region. Additional “jumper cables may be needed so that both sides of the chamber can be powered.
· Signal Readout and DCS

The system up to the Link Board crates will remain as is and will only require to be rolled back as for the other services previously mentioned. The connector quality is poor and numerous failures have been reported so again great care will be needed during the removal and installation phase. The label convention should be kept to avoid a very big activity in relabeling both ends of the cables which would amount to some 1k labels. The shield connections will need to be secured on the LB ends to avoid shorts with crates below.
· Gas System

The installed system should handle the extra load in terms of impedance if we retain the present serial mode. However given that we already have 6 chambers in series and the New RE2 will have 12 chambers (24 gaps in the worst case) in series then we must study the option of going for parallel flow modes to extend the gap life expectancy. The gas distribution may have to supply a greater flow to the distribution racks. If a different scenario is decided upon and worked out then it will require, at the very least, modifications to the pipe work. To give more flexibility to the system valves should be considered to allow switching from parallel to serial modes and even isolating chambers that present problems so down stream chambers are not jeopardised. 
It can be expected that the necessary removal of the long flexible piping from the Gas Bulkheads around the periphery of the yoke to the RE2/2 chambers will result in the need to repipe this area especially since the routing and chamber end are different.
· Cooling circuits

The cooling system will be drained independently of all other subdectors. The flexibles may have to be replaced or modified but once the chamber patch panels are reached only the inter chamber connexions will have to be done. Given the poor results obtained in terms of leaks during the commissioning phase then we should go for Sagana double ferrule unions that are metric, cheap in the brass proposition and European tooling can be used.
RE4 Low eta
· HV System

Power supply modules (6 x CAEN A3512s) will be required in the USC. All cabling has been done to the installed Easy crates that cover this phase I. The fan out crates are planned and will be available this year. The large diameter multi conductor cables are in place in the Main cable chains and into the HV USC racks but have not been connectorised in the USC. They are assembled and connectorised into the PP in UXC. However from the PP the cabling up to level 4 to go through the Mini cable chains to YE3 is not available. Both procurement, connectorising, testing, installation and commissioning will be required. Space has been planned into the mini-cable chains.
· LV System

No more ACDC convertors will be needed however 6 more A3009s on each endcap are required and will require space to be shared in the adjacent Trigger Easy crate.
Cables from the CAEN A3009 power supplies to the chambers will have to be procured, connectorised, tested, and installed. Using the LV cables from RE2 position is not realistic.

· Signal Readout and DCS

The 504 signal and DCS cables between the Link Board crates and the chambers will have to be procured, connectorised, labelled, tested ,installed and the system commissioned.
· Gas System

At present no work has been done for this system besides the necessary piping for the control of the intended gas rack. The supply and return piping to RE3 has been sized to allow RE4 to be tagged on. It will be necessary to find the space for the RE4 gas rack. Space is available next to the RE3 gas rack but space above is slightly obstructed with RE3 piping. 
· Cooling circuits

The cooling loads on the present system have been characterised for the addition of RE4. However since the plan was to build a cooling manifold onto the YE4 there are no take-offs for the RE4 cooling on the YE3 manifold. Adding them insitu is not feasible. A number of scenarios are possible here ; connexions to the RE3 could be made in series or adding additional flow restrictors to the RE3 cooling and obtain cooling in parallel for RE4. Given the low heat loads of 700 Watts for the entire RE4 over a vertical surface and the adjacent cooled CSCs there should be no problem for either party.
Adjacent sub detectors CSCs, HE, EE 
We are obliged to make all precautions that are reasonably possible to be sure that we do not impede activities, that these neighbours will also undoubtedly be doing at the same time during the shut down period. These activities will certainly impede on our schedule. Fortunately most of our work is on the face of YE1 and not on the periphery although we will need access in this region.
The ME4/2 chambers must be in place before we can install RE4 and therefore also before RE2 is removed as storing the 72 chambers in uncertain conditions is not a good idea.

Phase II provisions 

The services that must go behind RE2/2 and RE2/3 should be installed during the removal and before the installation phase to be sure we do not have to remove yet again 50% of the chambers when we come to Phase II. The tendency would be in install the services that are low cost , such as gas and cooling piping, so having a minimal increase on the project cost however these are the low cross section components and would in fact be easier to install later over the RE2/2and RE3/3 chambers. If possible a commitment to build RE2/1 should be made so that all necessary services can be installed before the New RE2 goes up.  
Data Base update 

The DB will have to updated for as built services and specifically cable labels for both the New RE2 and RE4

.  

Schedule comments
Cabling will take 4 people 2 weeks once all preparation is complete. Cooling and gas is similar. Cabling on the chamber end should be given priority, so that closing can be initiated earlier, as the rack ends can be done later at the expense of a poorer quality job that may take a longer overall time. 
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