CMS Safety Working Group.  








1. Invitation to the 16th SWG during CMS Week in Lyon 





Please note changed time : 14:30 on Sept 16, see item 9, below


Important for the preparation is also item 3








2. Combined Minutes of the 14th and 15-th. meetings held at:


 


Places: 40-5-A01 and 40-R-B10


Times: 19 June 19989; 10:00 to 11:50 and 22 July 1998:10:00 to 11:20 





Present in the meetings:





Maurizio BONA, Andrea CATINACCIO, Gerard FABER, Wolfgang FUNK, George GINTHER, Jean-Paul  GRILLET, Mika HUHTINEN, Paul LECOQ,  Joseph NEBOUT,   Bill NUTTALL,   Dave  PEACH,   Fabien PERRIOLLAT,   Jean POTHIER,  Reiner  SCHMIDT (Chairman),   Patrice  SIEGRIST,  Marc TAVLET,  Andro  TSIROU, Wolfgang WEINGARTEN,  Tore WIKBERG 





Distribution: Boris BALDIN, Gyorgy BENCE, Domenico CAMPI, Michel DELLA NEGRA, David EARTLY, John ELIAS, Alain HERVE, Francois KIRCHNER, Thomas MEYER, Ernst RADERMACHER, Mark REICHANADTER,  Helmut  SCHONBACHER,  Jim  SULLIVAN, Bob TRENDLER, Tejinder VIRDEE








Reiner opened the meetings and showed  transparencies of the agendas. (see enclosures 1 and 2 for the complete overheads of each meeting). The subjects of the two meetings and those for preparation of the Lyon meeting are combined below:





1).	Minutes.	He apologised for not having written the minutes of the last meeting and promised to have them ready to be distributed together with the minutes of this meeting. The alarm level-3 working group, the group on internal fires and recently the completion of the first draft of the CMS Safety Requirements Document had taken an unexpectedly large share of Reiner’s time. There were no major corrections for the combined meeting-minutes of the 12th and 13th SWGs.








2).        Safety Report.	Because of the reorganisation of the CMS project-management the scope, priority and possibly form of the report have to be reviewed. Reiner felt that he could not request the safety linkmen to put any efforts into the tasks discussed in March. However, he mentioned that ATLAS is now engaging on the compilation of a summary TDR with a summary safety chapter; he also thought, that such a compilation of all safety texts in one chapter and structured by safety issues would provide an excellent overview and a check-list for harmonization of safety measures. A very good start would be using summer-student or other volunteer help to put together a computer-generated first draft of a consolidated safety chapter. Reiner has tried three times already to engage such help into CMS safety and still hopes that he may succeed this fall with the offer of manpower from the Prefecture.











3).	The requirements document.  (see draft introduction/table of contents, enclosure 3)





3.1	In the 14th meeting Reiner mentioned, that according to contacts with a number of designers in the US CMS group during the June CMS Week, there appeared to be uncertainties as to the procedures for submitting documents to TIS and also an incomplete knowledge about TIS requirements. He said that therefore, he was considering a crash-effort to release a working draft of the planned CMS Safety Requirements Document, as had been discussed in several SWGs (see enclosure 1 for previously discussed version with hand-written entries). In a meeting with Alain Herve, Maurizio Bona and Dave Temple that same afternoon, draft documents on submission procedures and requirements were committed to help the US community prepare an HCAL review meeting in November. The procedures document was issued about one week later, the Requirement Document  three weeks later. 





3.2	Reiner showed a large folder at the 15th SWG, which at the time was the only one of three identical volumes of the documents mentioned concerning Safety for CMS (two more were shipped to the US). He recommended that as many people as possible should read it and give their comments a.s.a.p. sothat – at the latest – the 16th SWG can discuss, modify and approve it. Meanwhile, additional (fourth and fifth identical) volumes have been made available and a final two are planned before the Lyon discussion how to proceed with this document; they can be requested from Reiner and it would be important to borrow them to have a fruitful discussion.





         For participants from the US in the SWG, the two volumes sent to Dan Green and Ed Temple should be consulted whenever possible.








3.3	The thickness of the folder is determined by the TIS source document, i.e. the officially valid volume of all numbered TIS documents. All of these (without exception) were incorporated into the CMS Requirements Document, and no differentiation was made between binding documents and advisory ones( like the Notes). However, efforts were made to leave out parallel French versions (where this was simple) to keep this draft compact.  Reiner felt that the more compact draft is easier to carry, handle and read, in particular since it is now classified by technical discipline rather than by publishing date or document number. However, some important TIS documents reach across disciplinary boundaries; this will always be the case for some, no matter what break-down is chosen. In such cases abstracts are listed generously in several disciplines (sub-chapters), but the documents will be listed only in the most prevalent discipline and cross-referenced in the others. But the cross-referencing has been and will be kept to a minimum. Because of the legal status of TIS documents they should always remain in the form as presently published by TIS. Therefore comments have been added on separate pages ( sofar only about 50 pages or 10 percent of total), where required for general clarity and/or CMS specifics. 





3.4	The Requirements Document, if recommended by the SWG, may become a practical, modern safety management tool. Although requirements have always been used in CERN and in projects around the world, presently a cult for requirements has developed in industry, research, and management schools. Requirements Engineering is a frequently used term referring to the establishment of comprehensive requirements, their maintenance and application. In the early phases of many complex projects, requirements are the only measuring stick against which progress in design and safety can be checked. Only later, specifications and drawings will be available to control manufacturing, but the requirements remain a useful base even then. The present CMS draft also shows clearly where specific requirements have sofar not been spelled out and thus  more information from TIS and CMS should be provided and/or specific memoranda of understanding (see point 4) drafted. Reiner mentioned that simply putting together and commenting the first draft of the Requirements Document already facilitated his controlling work as a GLIMOS so much, that he would retain one valid volume for himself, even if – ultimately – nobody else wanted the document.








3.5	The first discussion of the draft was a little difficult, because only few colleagues had had a chance to look at the single volume at disposal at that time; at first count comments appeared more positive than negative. Bill Nuttall said that he had examined the folder and found it difficult to read, he also considers that it is similar to the Safety Guide for Experiments at CERN. Wolfgang also considers that the Safety Guide for Experiments at CERN should cover all the safety aspects of CMS without needing a new document. Bill suggested that any document of this nature should have a loose page where names of contact people in safety could be included, this page could be updated on a regular basis without having to replace the document itself.





3.6	Alternatives which came up sofar can be summarized as follows:





TIS sorts its own documents by disciplines (similar to the draft) and edits and distributes them in this sequence with a new table of contents; present numbering may be adapted or retained; the experiments could use this version ( as they can the present sorting by TIS) and only add their specifics, where needed.





The source documents, including their colored pages, are made available on the WEB and the tailored Experiment Versions are assembled and distributed on the WEB.





The EP guide, still existing in the form of the PPE SAFETY GUIDE FOR EXPERIMENTS AT CERN of 1994 could be updated. 


	


	Reiner remarked that in his opinion all these options are viable and interesting. His only concern with the first one is time, since he wants to communicate safety requirements to the CMS community as completely and as quickly as possible. The paperless option (second suggestion) is definitely planned; see below. Reiner apparently also studied the SAFETY GUIDES of the EP, ECP and SL Divisions, before starting the CMS draft. He thought that these documents are also organized in a rather similar  way by disciplines and gave him a lot of encouragement. He also felt that they were very well written and edited, but for a different purpose, namely to help our staff and collaborators procedurely; i.e. to identify who is responsible and what to do when and where. 





          For the time being Reiner recommended  the parallel use of the EP guide. On the other hand, for planning and design  he didn’t agree with the incomplete quoting of TIS documents in these guides, either by providing summaries of some of them and not quoting (referencing) others at all. This and/or the lack of an update could present risks for the planner and even legal problems, if ever an incident happened.





3.7   There seemed to be agreement now, that software used in safety functions should also undergo some type of review against defined criteria and requirements. More information will be collected on applicable standards from outside sources. CENELEC, for example, has issued such a standard which is in use on high speed trains, among others. The American Nuclear Society has such a standard and Airbus mentioned one in use in the aircraft-industry, which we could obtain. Fabien added that EDF have a lot of specialized information on the subject and that it might be worthwhile contacting them.





3.8	  Near-term plans include the completion of a mini-series of identical paper-copies of this draft folder (about 10) which will be prepared for distribution to selected people.   The two copies  given to the US-CMS community will be used in the preparation for the HCAL review and could be the basis for special MoUs on safety, to allow the use of specific US codes (see item 4 and  sample in enclosure 1). 





         	Separate procedures  for the submission of documents to TIS have also been drafted, according to the agreements of 19 June and is included under “Tab.1” of the Requirements Document. A request was reiterated that after some recent new appointments and assignments in TIS an organigramme would be useful; it could be added to the procedures.





	


3.9	It was recommended that before making any larger number of copies of this folder it should be circulated among the SWG members so that they can give their opinion on it.  However, in view of the quantity, importance and configuration-control of the material on requirements it was generally felt that it would  be  good  to have it on the WEB where it could be distributed, updated and searched as needed. 











4).  Memoranda of Understanding on Safety





This item is subject of discussion with the US community concerning exceptional deviations from TIS recommendations and use of qualified alternatives of standards. A copy of an example from ATLAS, which was discussed at the 14th SWG, is provided in enclosure 1.


  








5).	Overview of Risk Analyses. 





    Reiner brought up several different issues in both meetings( without prioritizing at this stage), because of the different composition of the two meetings ( see enclosures 1 and 2). He said that CERN not only has the habit and experience to do risk analysis as a preventive step for safety improvements but that the CMS community is – in his opinion – formally obliged by the TIS A5 Code to perform such analyses. Therefore it would be important that all subdetectors identify such safety risks and preferably communicate them to the GLIMOS and/or the SWG, so that synergies within CMS or LHC can be examined; TIS routinely convenes safety co-ordination meetings for the LHC experiments, which the GLIMOSs attend.





    Basically there have been no major additions by the participants to the safety-risks  already listed earlier, but the results from the analyses outsourced to EQE (see item 6, below ) would suggest some additions, which will be entered in a consolidated list for the Lyon meeting. As of now( i.e. at the 14th and 15th SWG) the following points can be highlighted: 


		


5.1	The working group on protection against internal fires has met several times and is preparing a resolution  for the Lyon meeting in September, favoring an inertion system with Nitrogen for all of CMS.





5.2	The mechanical design methodology (see details under item 6, below) is to be budgeted and prepared for inquiries in September.





5.3	The magnet-quench design and safety ( risk ) review is being envisaged for December 1998.





5.4	The HCAL safety and design review will be conducted at FERMI in November 1998; joint preparation with FERMI starting in August.





5.5		The ECAL group is interested in performing shielding and activation reviews as presented by Reiner and Mika (see enclosure 1 and earlier records). Reiner made clear that the purpose of such reviews was not only to make a final examination of material choices and composition (where this is still possible) in order to ascertain, that everything was done to avoid or reduce isotopes which contribute most to activation, but also to look ahead at personnel doses during maintenance. In spite of budget problems, the maintenance considerations should be taken into consideration now; often an extra attachment (i.e. hook or noose) factored into the design now, can do wonders in dose reduction later.  Mika and Reiner will work with Dave Cockerill to review some ECAL situations and make the results available to the 17th SWG.








5.6	Fabien mentioned that the operating procedures should also be reviewed in detail and that more work is needed on both the operating and the maintenance procedures, and that this should be done before the design stage is too far advanced. Reiner felt that this would be more a design and operation problem than safety (i.e. an issue for the SC) but that he would routinely bring up the operability and maintainability issues in upcoming design and safety reviews, in which he would participate.








5.7	Reiner informed that a new working group on electrical fires is under discussion. CMS was asked if the working group on internal fires could assume this issue. It was felt that a small dedicated group of electrical engineers and fire experts would be better. Since the issue is similar in all LHC projects, Wolfgang will investigate setting this group up under TIS coordination.





5.8	According to the EQE study (see below) there remain some questions concerning the ventilation and de-smoking systems. Safety of pressure differentials, of rescue areas of building penetrations and of integrity of channels and their closures under fire-loads may need more study.




















6).  Risks in Mechanical Design





    The mechanical design is a particularly important and prevalent area where goals of functionality and safety come together. TIS has issued many instructions in this area and routinely reviews documents as to the soundness and traceability of mechanical design and also performs inspections in this area. Often documents are submitted very late and a proper review, with possible feedback to design is not possible or very expensive. Understanding of document submission procedures (requested by the US community) is therefore important. Andrea presented some of these procedures and also safety standards; these have already been incorporated in the drafts of the procedures and requirements documents.





    The subject of a prioritary risk-issue in the area of mechanical design methodology was introduced by Reiner (see enclosure 1) and discussed. It is to focus more narrowly on the interaction between subdetectors, i.e. tolerance stack-up, mutual support and mechanical loads as well as other boundary conditions under transportantion, mounting, cold operation, hot operation and magnetic-field-on conditions. In addition questions on methodology used, codes observed, qualified personnel used and documentation would be asked . From such a study, which might very well be outsourced, it is expected to identify the piority areas in which analyses would have to be examined more closely by TIS and/or earlier. 





7).  EQE  Recommendations (preliminary results of ATLAS/CMS risk analyses)





Evaluation of preliminary reports indicate (in the opinion of all concerned) that EQE, the chosen consultant did a quite commendable job on analysing five risk areas within a limited lumped-sum contract. The results show a few short-comings but in general quite a good independent review of our facilities, designs and procedures and the useful addition of some of their own knowledge from other projects 





7.1	The EQE recommendations on evacuation 





7.1.1	The EQE recommendations suggest that Swipe-cards with bar codes should be used rather than magnetic strip cards due to the high magnetic field in the cavern.





7.1.2	Safety interlocks must be installed to prevent people from entering the caverns in the event of a fire occurring.   Only people who need to enter, such as firemen should be allowed to go in.





7.1.3	Evacuation training is important and must be kept up to date if people are to be evacuated from the underground area safely.





7.1.4	Posters and direction arrows should be placed at all strategic points to inform people where they can exit from the different areas. 





7.1.5	Loud speaker systems broadcasting warning messages in several languages should be installed both underground and in the counting rooms.





7.1.6	Closed circuit television (CCTV) should be used throughout the caverns with monitors installed in the control room and counting houses.   If monitors are to be installed in the UX then Plasma displays should be used rather than conventional monitors on account of the high magnetic field.





7.1.7	Beacons or flashing lamps should be present to warn people when the magnet is energised.





7.1.8	Underground safety areas should be available where injured people could be placed while waiting for evacuation to take place.


Jean remarked that safety areas should be pressurised to avoid smoke entering them.





7.2	EQE recommendations on fire protection. 





7.2.1	Cables going through lift shafts should have a fire retardant coating on them.





A reliability study for the lifts is being done and this should show what problems could occur regarding evacuation of personnel from the caverns.





7.2.2	A back up plan informing people what to do in the event that one of the lifts is out of action must be prepared.





7.2.3	Fire detection inside the experiment must be improved.





7.2.4	Portable fire extinguishers should be made from non-magnetic materials.





7.2.5	If a fire occurs in the cavern can it be extinguished by flooding the cavern with foam?








7.2.6	There remain some questions concerning the ventilation in the caverns.   Are the smoke extractors safe and can they be individually switched off?





            7.2.7  Seismic shocks must be taken into consideration regarding the installation of equipment underground.  Components should be fixed to supports rather than just placed on top of a shelf, as even a minor shock could be sufficient to topple the components onto other delicate equipment situated under it.   This might start a fire in the equipment, which could spread, to other areas around it.








8).	The scope of the SWG.





  Reiner asked about the future of the Safety Working Group and what should it do?   Should it continue to discuss general safety issues for CMS or go into more detail on specific points of interest?





Wolfgang would like to see a general discussion of safety issues connected with the test beam areas.   It was felt that this should be extended to all test beam areas at CERN not only the CMS test beams.   A discussion of this nature should be organised by TIS and include the DSOís, FGSOís, TSOís, TIS and people working on the test beams.





Reiner said that the sub-detector groups and the GLIMOS must follow up all open items regarding safety issues.





Fabien informed the group that Wolfgang FUNK will replace him in the Safety Working Group.


























9).	Preparation for the Lyon meeting.





The next safety Working Group meeting will take place in Lyon on the 16-th September at 14:30. The place of the meeting will be sent out later.





Proposed agenda :





     9.1. brief information on developments since June CMS week (Reiner – 10 min):





special CMS working group on internal fires (see also item 2)


LHC Alarm-level-3 working group


TIS safety coordination for LHC, major issues


EQE risk analysis highlights


Visit to Allianz and TUV Bavaria





9.2. Comments and questions on the Status and the combined meeting minutes of the 14th and 15th SWGs. (all – 10 min)





9.3. recommendations to the Steering Committee (all – 20 min):





inertion system (proposal to be distributed by e-mail a few days before)


Safety Requirements Documentation ( based on your comments on the volume, labelled “CERN/CMS SAFETY”)


List of persons with responsibility in CMS safety, including TSOs, GLIMOSs, SLIMOSs and safety linkmen  (incomplete draft to be made available by Reiner early Sept)








     9.4. current safety issues (25 min) :





test beam safety (Reiner and Andro Tsirou)


radiation sources


introducing and controlling safety documents via EDMS to the WEB (Gerard Faber)








9.5. future plans for discussion (all – 20 min):





mission of the SWG


consolidated open-items and risk list


next priorities for risk analyses(mech. design, cable fires, DCS and DSS)


space allotment for safety systems


design and safety reviews


safety report


frequency of meetings


 





9.6 AOB and  Next Meeting (5 min)





 We can only manage such a charged agenda, if Reiner has the power to cut short interventions and everyone makes an effort to inform himself ahead of time via the distributed documents.





Minutes taken by Dave  Peach, Patrice Siegrist and Reiner Schmidt, 


Distributed  on 28 August, 1998
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