A. Hervé/CMS-N/MUON_EDR/2-3709 	CMS-CG-RN-0005


28 June 1999 revised 5 July 1999








Engineering Design Review of 


MB, RB, ME and ME1/1


MUON_EDR/2


Committee Report











Introduction


At the request of Fabrizio Gasparini, the MUON Project Manager and Guenak Mitselmakher the ME Project manager, an Engineering Design Review (EDR) of the Muon Barrel (MB), RPC Barrel (RP), Muon Endcap (ME) and ME1/1, the MUON_EDR/2, has been held at CERN on 21, 22 & 23 June 1999. 


These reviews are part of the guidelines for the management of the CMS experiment. Before launching the construction of major parts of any sub-detector or sub-system, or engaging in major related expenditures, reviews must be organized to confirm the soundness and completeness of the retained design including the coherence of all interfaces with respect to neighboring sub-detectors or other parts of CMS, the aim being to minimize risks in cost and schedule.


The MUON Project Manager has nominated Umberto Dosselli as the Linkperson for MB (MB_LPEDR), Giuseppe Iaselli as the Linkperson for RB (RB_LPEDR) and Anatoli Zarubin as the Linkperson for ME1/1 (ME1/1_LPEDR). The ME Project Manager has nominated Dick Loveless as the Linkperson for ME (ME_LPEDR). These Linkpersons are in charge of the organization, of the timely distribution of documents, and of collecting and distributing the proceedings. 


Committee


The Committee chaired by the Technical Coordinator, A. Hervé, was composed of the following persons:


Members of CMS:


A. Ball, Deputy Technical Coordinator, CERN


P. Cannarsa, Quality Assurance Coordinator, ETHZ


U. Dosselli, MB_LPEDR, Padova


G. Iaselli, RB_LPEDR, INFN Bari


R. Loveless, ME_LPEDR, University of Wisconsin


R. Pintus, Detector Services Coordinator, CERN


H. Postema, Tracker Project Engineer, CERN


T. Rodrigo, Link Alignment System, Santander


R. Schmidt, CMS GLIMOS, CERN


A. Zarubin, ME1/1_LPEDR, Dubna


Non members of CMS:


J. Burger, L3-MUONS, MIT


M. Livan, ATLAS-MUONS, Pavia


R. von Boehn-Buchholz, ATLAS Integration, CERN


W. Weingarten, Liaison with LHC experiments, TIS/CERN


Charge to the Committee


The scope and goal of the MUON_EDR/2 have been defined as fourfold: 


after the MUON_EDR1 and the subsequent visits, approve the general mechanical design of the MB chambers, the manufacturing drawings and computation notes, to allow the continuation of placement of contracts, and authorize the manufacture of MB’s.


endorse the general scenario comprising: design, manufacture, assembly, mounting and maintenance for the Barrel RPC project. Have a first review of the Barrel RPC’s with a view to authorizing the placement of contracts for the bakelite panels.


endorse the general scenario comprising: design, manufacture, assembly, mounting and maintenance for the ME1/1 chamber (CSC like chamber covering eta range 1.6 to 2.4). Have a full review of the ME1/1 chamber with a view to authorizing the manufacture.


MB and ME groups shall report on how the main recommendations of MUON_EDR/1 [1] have been implemented.


As usual, project organization, planning, integration and safety questions shall be addressed.


In particular it shall be demonstrated that the integration schemes of the MB, ME, ME1/1 and RPC chambers are compatible with the parameter book, the alignment project, and that enough space is reserved for electronics cables and services. The outcome of the EDR will be summarized in a report written by the reviewers and signed by the Technical Coordinator. This report will be distributed to members of the Steering Committee (SC), Management Board (MB), Collaboration Board (CB) and LHCC Referees for CMS. 


The report will summarize the findings of the MUON_EDR/2 and in particular it will stress if some items have to be revisited, by whom, and in which time span, before the final green light is given. 


�
Agenda


The rearranged agenda has been as follows:


21 June in 40-5-A01


10:00	Introduction to MUON_EDR/2	A. Hervé


10:15	Report on visits to Padova and Bologna	A. Ball


10:30	Situation of MUON Project &	F. Gasparini


	Update on MB Status


11:15	Update on ME Status 	G. Mitselmakher 


12:30	End morning session





14:00	Follow-up of action list of ME_EDR	R. Loveless


15:45	General presentation on Barrel RPC �organization  & planning	G. Iaselli


16:15	Bakelite production and quality control	P. Vitulo 


16:30	Chamber integration and service  layout	A.  Ranieri  


16:45	Introduction to ME1/1 Project	I. Golutvin


17:30	End afternoon session





22 June in 40-S2-D01


  9:00	Follow-up of action list of MB_EDR	U. Dosselli


10:20	ME1/1 CSC overview and integration 	S. Movchan


	w.r.t. to moderator and RPC


11:00	ME1/1 radiation environment and shielding 	M. Huhtinen


11:30	CSC design 	Y. Erchov


12:00	ME1/1 RPC	I. Crotty


12:45	End morning session





14:00	CSC production scenario and quality assurance	Y. Kiryushin


14:45	CSC installation 	V. Lysiakov


15:45	ME1/1 Project organization and schedule	A. Zarubin


16:15	Discussion if needed





23 June: closing up sessions in 40-S2-B01


  9:00	Closed session of EDR Committee 	Committee


11:30	Close-out session of EDR	All


12:30	End MUON_EDR/2


General comments


The Committee was impressed with the work done since MUON_EDR /1 most of the points raised previously have now been covered. Considerable progress has also been made with the barrel RPC design and integration.


As the various MUON sub-projects are rather separate entities, this report has been separated in four stand-alone sections for MB, ME, RB and ME1/1. Inevitably, this creates some repetition in the recommendations.


A clearly defined technical project for the endcap RPC’s is still lacking and this will hamper the ME project if no decision is taken soon.


It would be advisable to have a more coherent and integrated overview of the complete Muon system including alignment. Separate SPO’s have been created for each sub-system, but apart from the Muon Technical Board, there is no technical office overseeing total system coherence.


References


[1]	Engineering Design Review of Muon Chambers, MUON_EDR/1, Committee Report, CMS-N/MUON_EDR/1-3594 (EDMS document: CMS-CG-RN-0002).


�
MB_EDR/2


Committee findings for MB


Follow-up from previous EDR


Most recommendations and action items stemming from MUON_EDR/1 have been correctly followed up. Final reports are still awaited on gas system, radiation tests, and risks from water leaks.


Organization 


The organizational structure and responsibilities within the MB group have been defined and all major sub-systems are covered. Engineering has been completed, the design is finished and is ready for final production. 


CDD


CDD is used correctly by the MB group. Final parameters and integration drawings have been submitted through CDD and approved.


EDMS


The Engineering Database Management System (EDMS) shall be the central database for all important CMS technical documentation, which will then be available to all Collaboration institutes. This system covers not only the storage of technical documentation, but allows approval procedures of the various items and documents.


The MB Collaboration has started to adopt the EDMS system and has trained two persons in its use. This will also ease communication within the full MUON community.


Integration


It is commendable to have introduced a parameter book. 


Space and infrastructure needs for storage at CERN (particularly active storage) should be considered now and appropriate provision made in consultation with the TCG. A person responsible for each storage area should be nominated.


Alignment system components may need to be tested at an irradiation facility to check for radiation tolerance.


To reduce the risks of water leaks, plumbing in cooling systems should be designed to ‘hydraulic’ standards.


Design


All design issues raised during the first EDR are considered to have been resolved satisfactorily. 


The risk of electrical breakdown of taped I-beam cathodes has been investigated at length. Observations that provoked discharges are eventually self extinguishing is encouraging. However, it should be noted that risks remain because the safety margin between operational and breakdown voltage is lower than advisable for (non-amplifying) HV electrodes. This low margin also reduces flexibility to change the field configuration. There are still some concerns about ageing of tape glues, but tests which could be done have been done.


Tests of the Madrid production prototype are eagerly awaited, as it is entirely built according to the final design.


Creep effects in the mechanical model under long-term load test (at twice the nominal load) are still not fully understood but elastic return to initial conditions is re-assuring.


Studies on RPC attachment are progressing well, but the final choice of system should be clarified in a short written report.


Electrical issues


The need for an electrical break in supply/return water pipes between detector electronics and ground was mentioned, to decouple electrically the RPC’s from the MB’s and the ground. Doubt was expressed that such a scheme, having the RB’s and the MB’s completely floating, was manageable for such a dispersed detector. The ME scheme in which the electronics is grounded locally to the nearby iron appears easier. The grounding choices should be reviewed with the Electronic Systems Coordinator in the context of an overall review of CMS strategy on grounding.


Safety considerations


The procedure for the submission of documents to TIS was decided some months ago.  They must pass via the GLIMOS to the TIS Linkperson to LHC experiments. This must be implemented.


Mechanical safety


The analysis, according to the French code and taking into account the classification of the CMS experimental area as class I, has been performed with the agreed conventional vertical static loading of 1.25g (thus exceeding the code requirement of 1.15g) together with a 0.15g static loading in the horizontal plane. These results have been confirmed by convincing load tests.


There are no special concerns.


Materials and fire safety


It is recognized that the CERN safety instruction (IS41) on low smoke zero halogen flame-retardant (LSF) materials cannot in all cases be complied with, because the project is in such an advanced state and the CERN safety instruction is relatively recent.


As stated in a letter from the Technical Coordinator and GLIMOS to all project leaders (dated 3 May 99), the quantity of previously approved plastic laminates and PCB material, for which retroactive changes cannot easily be made, should be transmitted to the GLIMOS. TIS asks to be informed as well via a material safety data sheet quoting the quantity of non complying material and the compensatory measures.


The clear identification of the materials used has been started. The availability of a material safety data sheet, and its compliance with IS 23 and IS 41, must be summarized in a table to be transmitted to the GLIMOS and maintained up-to-date by the Safety Linkman of the subdetector.


QA/QC procedures 


A large effort has been made by the MB community to identify and understand Quality Assurance issues.


The use of Travelers or CRISTAL, as appropriate, as a production data-base is encouraged, if one or the other can be suitably adapted. Any other system must have guaranteed long-term stability and maintenance and be compatible with ultimately extracting some manufacturing data to a calibration data-base.


QC record keeping is still under development. This will be clarified during the pre-production period before the end of 1999, and a sub-Committee will be formed to visit the first pre-production site to obtain first hand understanding of the manufacturing and QC process.


In addition to production logs, quality control procedures and documents etc., assembly manuals detailing procedure (with photos) are a recommended way of ensuring uniform practice between the various production sites.


Installation tooling


The installation scenario and tooling need to be further developed soon, since SX installation could start in 2001.


The handling/installation tooling for the MB’s has not yet been studied. This may have implications for the chamber detail design, as supplementary attachment points may need to be incorporated into the chamber structural members. It is therefore recommended that the chamber interface for handling/installation tooling be clearly defined before chamber production begins.


The installation tooling for MB’s will be presented at a subsequent EDR.


Action items for MB’s


Important items for which the Committee expects action to be taken are summarized here for convenience.


	The gas system piping distribution from the chambers to USC5 must be designed in detail with the Integration  group and the Gas group.


	Report on the outcome of the radiation tests, especially the ageing studies of the gas cell after the cathodes have been irradiated with neutrons.


	Introduce the use of the EDMS system to make documents accessible to the MUON community.


	Finalize the attachment scheme for the barrel RPC’s.


	Organize a visit of a sub-Committee to the first production site in activity. Report to this sub-Committee on the results obtained with the first production prototype to be built.


	Produce detailed QA/QC Procedures and an Assembly-Manual for the manufacture. Translate these QA/QC Procedures and the Assembly-Manual into the working languages of the production sites.


	Space and infrastructure needs for storage at CERN (particularly active storage) should be considered now and appropriate provision made in consultation with the TCG.


	To avoid leaks, plumbing in cooling systems should be designed to ‘hydraulic’ standards, and the consequences of leaks must be studied.


	Alignment system components may need to be tested at an irradiation facility to check for radiation tolerance. 


	The production schedule must be revised, once the real production rate has been understood.


	Review the scheme of having the MB system electrically floating w.r.t. the RB system and the iron.


	Follow the scheme retained by CMS for transmission of official documents to TIS and transmit them via the GLIMOS.


	The materials used must be identified and the availability of a material safety data sheet, and its compliance with IS 23 and IS 41, must be summarized in a table to be transmitted to the GLIMOS and maintained up to date by the Safety Linkman of the subdetector.


Conclusions and recommendations of Committee for MB


All important action items previously identified have been satisfactorily studied and answered. All design issues raised during MUON_EDR/1 have been considered and resolved satisfactorily.


The organization has been strengthened. The Quality Assurance issues have been tackled and detailed Quality Control procedures are in preparation.


Thus the Committee recommends:


-	the placement of all contracts to procure necessary MB components,


-	the start of the manufacture of the MB chambers.


Follow-up review for MB


To maintain the schedule, the next EDR for the MUON project must be held towards the end of 1999. On this occasion, the way the major recommendations laid down above have been implemented shall be reported to the Committee by the MB management and engineering teams. 


�
ME_EDR/2


Committee findings for ME


Follow-up from previous EDR


Most recommendations and action items resulting from MUON_EDR/1 have been correctly followed up. Reports are still awaited on gas system, distribution of electronics components, and risks from water leaks.


Organization 


The organizational structure and responsibilities within the ME group are correctly defined and all major sub-systems are covered. A full organigram has been shown and a full SPO is operational. 


The ME organization scheme is commendable.


CDD


CDD is used by the ME group to submit ‘parameters and integration’ drawings. Other drawings pertaining to the CSC’s proper will be entered into EDMS, in *.dwg format, to ease access by the ME community. 


Until the approval process for drawings is available in the EDMS system, means must be found to make sure that there is only one master repository for drawings.


PBS and EDMS


The PBS shown by the ME group is confusing. The PBS (Product Breakdown Structure) has to contain only information related to the product. Information related to drawings, activities or documents must appear in a WBS (Work Breakdown Structure) which may be easily coupled to the PBS. The ME group is encouraged to work in close contact with the Integration group and the EDMS group to define a PBS/WBS structure consistent with the general CMS scheme.


The Engineering Database Management System (EDMS) shall be the central database for all important CMS technical documentation, which will then be available to all Collaboration institutes. This system covers not only the storage of technical documentation, but allows approval procedures of the various items and documents.


The ME Collaboration has started to adopt the EDMS system and has trained two persons in its use. Specifications and Travelers could already be entered. This would be useful for the full MUON community.


Integration


Space and infrastructure needs for storage at CERN (particularly active storage) should be considered now and appropriate provision made in consultation with the TCG. A person responsible for each storage area should be nominated.


The request from the Trigger group to have the endcap RPC’s in a single plane, rather than using the solution favored by the Integration group of mounting them on CSC's and having them staggered in ‘z’, must be studied.


As a more general issue, the Committee felt some unease with the fact that the design of the endcap RPC’s is late and this may create risks for the ME project. This situation exists because a group responsible for the design has not yet been formally identified, although hopefully this will change soon. 


Components of the alignment system may need to be tested at an irradiation facility to check for radiation tolerance.


To reduce the risks of water leaks, plumbing in cooling systems should be designed to ‘hydraulic’ standards. It was noted with satisfaction that the ME group was planning to test all water circuits to 20 bars. Nevertheless, consequences of water leaks must be studied.


As a reminder, care should be taken with ‘mirror image’ effects for +z and –z in the endcap regions.


Space and infrastructure needs for storage at CERN (particularly active storage) should be considered now and appropriate provision made in consultation with the TCG. A person responsible for each storage area needs to be assigned.


Design


No design issues were left pending at the conclusion of MUON_EDR/1. 


Some risk could be associated with the change to 200 micron guard wires, (e.g.  increased local stress, pulling out of attachment points etc.) although previous experience with thick wires has been taken into consideration.


Similar concerns may exist about the changed shape of the buttons, although justified by a hypothesis about the likely evolution of the surface charge/conductivity. 


Practical tests with first production prototypes are needed.


Safety considerations


Mechanical safety


All safety topics have been addressed, the relevant drawings have been sent to TIS and a complete stress analysis has been performed. The component with the lowest safety factor (of 1.5) is a mount pin made of alloy steel. Nevertheless, this component complies with safety requirements.


There are no special concerns.


Materials and fire safety


It is recognized that the CERN safety instruction (IS41) on low smoke zero halogen flame-retardant (LSF) materials cannot in all cases be complied with, because the project is in such an advanced state and the CERN safety instruction is relatively recent.


As stated in a letter from the Technical Coordinator and GLIMOS to all project leaders (dated 3 May 99), the quantity of previously approved plastic laminates and PCB material, for which retroactive changes cannot easily be made, should be transmitted to the GLIMOS. TIS asks to be informed as well via a material safety data sheet quoting the quantity of non complying material and the compensatory measures.


The clear identification of the materials used has been started. The availability of a material safety data sheet, and its compliance with IS 23 and IS 41, must be summarized in a table to be transmitted to the GLIMOS and maintained up-to-date by the Safety Linkman of the subdetector.


QA/QC procedures 


The Quality Assurance issues are well understood by the ME community. Using the support of Fermilab, the ME community introduced SQIP (Specific Quality Insurance Plan) as part of the Quality Assurance and Travelers as part of the Quality Control. This is commendable.


In addition to production logs, quality control procedures and documents etc., assembly manuals, based on travelers, detailing procedures (with photos) are a recommended way of ensuring uniform practice between the various production sites.


Installation tooling


The installation scenario and tooling need to be further developed soon, since SX installation could start in 2001.


The installation tooling for ME’s will be presented at a subsequent EDR.


Action items for ME’s


Important items for which the Committee expects action to be taken are summarized here for convenience.


	The gas system piping distribution from the chambers to USC5 must be designed in detail with the Integration  group and the Gas group.


	Parameters and integration drawings must be entered in CDD and go through the approval process.


	If the manufacturing drawings are entered in EDMS (and not in CDD), then, until the approval process for drawings is available in the EDMS system, means must be found to make sure that there is only one master repository for drawings.


	Introduce the use of the EDMS system to make important documents accessible to the MUON community.


	The PBS must be reviewed and certainly associated to a WBS.


	The distribution and housing of electronic components must be agreed with the Electronic System Coordinator and the Integration group.


	Report on results concerning the change to 200 micron guard wires.


	Study the request from the Trigger group to have the endcap RPC’s in a single plane. It was suggested to create a working group to study the implications of this problem.


	Produce an Assembly-Manual (based on the travelers) for the manufacture. Translate QA/QC Procedures and the Assembly-Manual into the working languages of the production sites.


	Space and infrastructure needs for storage at CERN (particularly active storage) should be considered now and appropriate provision made in consultation with the TCG.


	The consequences of water leaks must be studied.


	Alignment system components may need to be tested at an irradiation facility to check for radiation tolerance. 


	The materials used must be identified and the availability of a material safety data sheet, and its compliance with IS 23 and IS 41, must be summarized in a table to be transmitted to the GLIMOS and maintained up to date by the Safety Linkman of the subdetector.


Conclusions and recommendations of Committee for ME


All important action items previously identified have been satisfactorily studied and answered.


The organization is well established and the Quality Assurance issues are well understood and are effectively applied.


Thus the Committee recommends:


- the manufacture of the CSC’s must continue.


Follow-up review for ME


To maintain the schedule, the next EDR for the MUON project must be held towards the end of 1999. On this occasion, the way the major recommendations laid down above have been implemented shall be reported to the Committee by the ME management and engineering teams. 


�
RB_EDR


Committee findings for barrel RPC’s


The barrel RPC’s (RB) were submitted for the first time to an EDR.


Organization 


The organizational structure and responsibilities within the RB group are correctly defined and all major sub-systems are covered. An adequate SPO must be nominated.


CDD


Final parameters and integration drawings must be submitted through CDD for approval.


The RB group should request the help of the MB group to use CDD correctly.


PBS and EDMS


A PBS must be defined. It is recognized that the PBS (Product Breakdown Structure) has to contain only information related to the product. Information related to drawings, activities or documents must appear in a WBS (Work Breakdown Structure) which may be easily coupled to the PBS. 


The RB group should request the help of the MB group to define their PBS and use EDMS correctly. This would be useful for the full MUON community.


Integration


A specific abbreviation which conforms to the CMS standard numbering scheme should be used for all RPC’s, to distinguish them from Muon DT’s and CSC’s. RB and RE are suggested as the abbreviations, and a consistent numbering scheme must be discussed with the Integration group.


Space and infrastructure needs for storage at CERN (particularly active storage) should be considered now and appropriate provision made in consultation with the TCG. A person responsible for each storage area needs to be assigned.


Studies on attaching the system to the MB’s are progressing well, but the final choice of system should be clarified in a short written report.


The general integration scheme of the RB’s looks promising and must be completed.  In particular the respective position of gas and water connections w.r.t. the HV connector must be detailed.


The cooling circuit must be in series with the one for the MB’s. To reduce the risks of water leaks, plumbing in cooling systems should be designed to ‘hydraulic’ standards.


Design


The proposal of pre-loading a certain number of cross bars (depending on the chamber angular position) to limit the sag seems a sound one. However, if the pre-loading could be applied just prior to installation, this would simplify logistics.


In general the design looks mature, but the final integration inside the C profiles must be completed.


Electrical issues


The need for an electrical break in supply/return water pipes between detector electronics and ground was mentioned, to decouple electrically the RB’s from the MB’s and the ground. Doubt was expressed that such a scheme, having the RB’s and the MB’s completely floating, was manageable for such a dispersed detector. The ME scheme in which the electronics is grounded locally to the nearby iron appears easier. The grounding choices should be reviewed with the Electronic Systems Coordinator in the context of an overall review of CMS strategy on grounding.


Safety considerations


Mechanical safety


There are no special concerns.


Electrical safety


Unease was expressed about using a newly developed, unknown connector with voltages up to 12kV. In general the HV system must be reviewed by the Electronic System Coordinator and TIS.


Materials and fire safety


It was noticed that the RB flat cable contains a small amount of PVC. It is reminded that all cables must strictly conform to CERN Safety Instruction IS 23, unless a derogation has been granted.


It is recognized that the CERN safety instruction (IS41) on low smoke zero halogen flame-retardant (LSF) materials cannot in all cases be complied with, because the project is in such an advanced state and the CERN safety instruction is relatively recent.


As stated in a letter from the Technical Coordinator and GLIMOS to all project leaders (dated 3 May 99), the quantity of previously approved plastic laminates and PCB material, for which retroactive changes cannot easily be made, should be transmitted to the GLIMOS. TIS asks to be informed as well via a material safety data sheet quoting the quantity of non complying material and the compensatory measures.


The clear identification of the materials used has been started. The availability of a material safety data sheet, and its compliance with IS 23 and IS 41, must be summarized in a table to be transmitted to the GLIMOS and maintained up-to-date by the Safety Linkman of the subdetector.


QA/QC procedures 


The Quality Assurance issues are well understood. The control of key parameters of the bakelite panels (resistivity and flatness), which are of paramount importance, is well documented.


In addition to production logs, quality control procedures and documents etc., assembly manuals detailing procedure (with photos) are a recommended way of ensuring uniform practice between the various production sites.


Installation tooling


The installation scenario and tooling need to be further developed soon, since SX installation could start in 2001.


The installation tooling for RB’s will be presented at a subsequent EDR.


Action items for RB’s


Important items for which the Committee expects action to be taken are summarized here for convenience.


	An adequate SPO must be nominated and work in conjunction with the SPO for MB’s.


	A PBS/WBS must be defined.


	Final ‘parameters and integration drawings’ must be submitted through CDD for approval before starting the manufacture of the single gap RPC’s. 


	Introduce the use of the EDMS system to make important documents accessible to the MUON community.


	A specific abbreviation which conforms to the CMS standard numbering scheme should be used for all RPC’s, to distinguish them from Muon DT’s and CSC’s.


	The gas system piping distribution from the chambers to USC5 must be designed in detail with the Integration  group and the Gas group.


	Finalize the attachment scheme on the MB’s.


	The general integration scheme of the RB’s must be completed soon, with particular attention to the respective position of gas and water connections w.r.t. the HV connector.


	Try to apply the pre-load of the supporting cross bars just prior to installation.


	Produce an Assembly-Manual for the manufacture. Translate QA/QC Procedures and the Assembly-Manual into the working languages of the production sites.


	Space and infrastructure needs for storage at CERN (particularly active storage) should be considered now and appropriate provision made in consultation with the TCG.


	Review the scheme of having the RB system electrically floating w.r.t. the MB system and the iron.


	Review the HV system, supply, cables and connector, together with the Electronic System Coordinator and TIS.


	To avoid leaks, plumbing in cooling systems should be designed to ‘hydraulic’ standards, and the consequences of leaks must be studied.


	The materials used must be identified and the availability of a material safety data sheet, and its compliance with IS 23 and IS 41, must be summarized in a table to be transmitted to the GLIMOS and maintained up to date by the Safety Linkman of the subdetector.


Conclusions and recommendations of Committee for ME


The general design has been judged sound, and preparation for manufacture well advanced.


The organization is established and the QA/QC issues for the bakelite panels are well understood and ready to be applied.


The final integration of the single gap RPC’s into the RB’s must be finalized.


Thus the Committee recommends:


- the start of the procurement of the bakelite panels,


- the placement of the contract for the production the single gap RPC’s. 


Follow-up review for RB


To maintain the schedule, the next EDR for the MUON project must be held towards the end of 1999. On this occasion, the way the major recommendations laid down above have been implemented shall be reported to the Committee by the RB management and engineering teams. 





�
ME1/1_EDR 


Committee findings for ME1/1


Organization and planning


The organizational structure and responsibilities within the ME1/1 group have been presented and all major sub-systems are covered. A good engineering team has been formed, the detailed organization to handle the manufacture is well understood. The design is finished and is ready for final production. 


The production planning has been presented, however, the TCG requests that the manufacturing and shipping schedule should be developed to permit at least one endcap to have ME 1/1 chambers installed in SX5.


CDD


It is essential that all integration and parameter drawings be submitted for approval through CDD. The ME1/1 group has already entered the manufacturing drawings in CDD, and the parameter drawings have been approved by the Integration group.


EDMS


The Engineering Database Management System (EDMS) shall be the central database for all important CMS technical documentation, which will then be available to all Collaboration institutes. This system covers not only the storage of technical documentation, but allows approval procedures of the various items and documents.


The ME1/1 Collaboration is adopting the EDMS system and several persons have been trained in its use. This will also ease communication within the full MUON community.


Design


The general mechanical design of the ME1/1 chambers looks sound, and no reservations were expressed. 


Aligning ME1/1 to within ±1 mm in x and y appears optimistic, considering the 5 m diameter support disk, which is fabricated in 3 sections.


Confusion about whether the mounting points of ME1/1 are kinematic has been resolved during the EDR. The ME 1/1 supports are not perfectly isostatic. After discussion it was agreed that the effect is small enough that a more perfect, and probably more complex, design is not necessary.


Integration


The space left for a standard thickness ME1/1 RPC system seems adequate, although the installation scheme of these RPC’s must be developed and checked on a mock-up.


The space attributed to the moderator seems adequate, as shown by the simulation of background.


The possibility of optically aligning the CSC’s should be retained. This could involve an option for channels through the moderator. It may be of value to have the possibility of temporarily installing radial pillar target mounts on the outer edges of CSC’s, in order that a photogrammetric survey can be performed once all the chambers are installed.


Modeling of the endcap region and its services must proceed with high priority. This will address many integration issues, but particularly the service pathways across the ME1/1 zone. The TCG must establish a priority for the allocation of services to various pathways such that only durable, easily (dis-)connectable services take routes which interfere with the maintenance of other sub-systems.


A patch-panel near the CSC’s is justified to allow easy insertion and removal for maintenance. The exact location should be kept flexible until proven by mock-up studies.


Pipes for the injection of N2 inside the ME1/1 recess must be foreseen, in connection with the inertion system.


Alignment system components may need to be tested at an irradiation facility to check for radiation tolerance.


Cathode strip electronics is packed as a two layer arrangement with an intermediate cooling plate. Worries were expressed as to whether sufficient axial space was reserved.


Space and infrastructure needs for storage at CERN (particularly active storage) should be considered now and appropriate provision made in consultation with the TCG. A person responsible for each storage area should be nominated.


As a reminder, care should be taken with ‘mirror image’ effects for +z and –z in the endcap regions.


Safety considerations


Mechanical safety


There are no special concerns. The definitive computations must take into account the seismic rule adopted by CMS (1.25g vertical and 0.15g horizontal loading). 


The possible effect of eddy currents when fast dumping the magnet must be considered for the support disk.


Materials and fire safety


The radiation resistance of the rubber material used as a gasket was looked up in the literature and found to be sufficient.


It is recognized that the CERN safety instruction (IS41) on low smoke zero halogen flame-retardant (LSF) materials cannot in all cases be complied with, because the project is in such an advanced state and the CERN safety instruction is relatively recent.


As stated in a letter from the Technical Coordinator and GLIMOS to all project leaders (dated 3 May 99), the quantity of previously approved plastic laminates and PCB material, for which retroactive changes cannot easily be made, should be transmitted to the GLIMOS. TIS asks to be informed as well via a material safety data sheet quoting the quantity of non complying material and the compensatory measures.


Although many of the materials do not comply with IS 41, it is recognized that the safety hazard is in most cases reduced, because the material is located inside the inerted space. Those items which are still exposed to air shall be identified, and compensatory measures against fire hazard shall be discussed with TIS.


The clear identification of the materials used has been started. The availability of a material safety data sheet, and its compliance with IS 23 and IS 41, must be summarized in a table to be transmitted to the GLIMOS and maintained up-to-date by the Safety Linkman of the subdetector.


QA/QC procedures


Use of Travelers or CRISTAL, as appropriate, as a production data-base is encouraged, if one or the other can be suitably adapted. Any other system must have guaranteed long-term stability and maintenance and be compatible with ultimately extracting some manufacturing data to a calibration data-base.


In addition to production logs, quality control procedures and documents etc., assembly manuals detailing procedure (with photos) are a recommended way of ensuring uniform practice.


Installation tooling


No problems are foreseen.


Action items for ME1/1


Important items for which the Committee expects action to be taken are summarized here for convenience.


	The manufacturing and shipping schedule should be developed to permit at least one endcap to have ME 1/1 chambers installed in the surface hall SX5.


	The support disk must be machined as an integral piece using locating pins.


	The installation scheme of the ME1/1 RPC’s must be developed and verified using a mock-up.


	The possibility of optically aligning the ME1/1 chambers should be retained.


	The possibility of temporarily installing radial pillar target mounts on the outer edges of ME1/1, in order that a photogrammetric survey can be performed once all the chambers are installed, must be studied.


	Modeling of the endcap region and its services must proceed with high priority, in collaboration with the Integration group.


	A patch-panel must be installed near the CSC’s to allow their easy insertion and removal for maintenance.


	Pipes for N2 injection inside the ME1/1 recess must be foreseen.


	The packaging of the cathode strip electronic read-out must be reviewed by experts to confirm that enough axial space has been reserved. The possible influence on CSC design must be assessed quickly.


	Space and infrastructure needs for storage at CERN (particularly active storage) should be considered now and appropriate provision made in consultation with the TCG.


	The definitive computations must take into account the seismic rule adopted by CMS (1.25g vertical and 0.15g horizontal loading).


	The possible effect of eddy currents when fast dumping the magnet must be considered for the support disk.


	To avoid leaks, plumbing in cooling systems should designed to ‘hydraulic’ standards. Consequences of water leaks must be studied.


	The gas system piping distribution from the chambers to USC5 must be designed in detail with the Integration  group and the Gas group.


	Alignment system components may need to be tested at an irradiation facility to check for radiation tolerance. 


	The production schedule must be revised, once the real production rate has been understood.


	The materials used must be identified and the availability of a material safety data sheet, and its compliance with IS 23 and IS 41, must be summarized in a table to be transmitted to the GLIMOS and maintained up to date by the Safety Linkman of the subdetector.


Conclusions and recommendations of Committee for ME1/1


The Committee has been impressed by the thorough preparation of the ME1/1 project in all its aspects. The general design, the assembly and mounting scenario of the ME1/1 has been reviewed and judged sound. 


Thus:


The Committee recommends:


- the start of the procurement of material for ME1/1,


- the start of the manufacture of the panels,


- the start of machining of the cathode strip panels once the detailed layout of the strip readout electronics cards and their cooling is confirmed, and shown to be compatible with the available space.


Follow-up review


At the occasion of a forthcoming MUON_EDR the advancement of the ME1/1 project and the way the major recommendations laid down above have been implemented shall be reported to the Committee by the ME1/1 management and engineering teams.
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