Memorandum

To:
L.Walckiers AT-MTM 

CC:


From:
V. Chohan and the SM18 Operation IR-SSS Team

Date:
10/18/2005
Re:
IR-SSS Testing at SM18  
114 Insertion Region – Short Straight Sections (IR-SSS) have to be tested for their overall performance under warm and cold test conditions at SM18 before installation in the tunnel. Out of these, 82 are individually powered and have special test requirements arising out of their magnet configurations, position in the ring, magnet powering regimes and magnet geometry. Based on these requirements these 82 magnets have been further categorized into different groups with magnets in each group sharing common tests characteristics.

Currently these IR-SSS magnets are being tested on two benches at SM18 – one on the D cluster (D2) and another on the B cluster (B1). The tests are being carried out on week days during daytime hours by a small team of persons comprising of two people from the Equipment Experts Team (Salem/Mathias) and one person from the Magnet Test Operation (Op) Team. Because of the experts’ restricted working hours (operating only on weekdays and not on nights or weekends) progress on IR-SSS testing has been rather slow, and, with the magnets sharing common resources, testing on other magnets has been affected as well.
In order to be able to complete the testing of all IR-SSS within the scheduled time and in view of the longer time required to complete some of the special tests it is imperative that testing be taken up on a production basis, like it is done for Dipoles and ARC-SSS. The operation team, which is currently handling all tests on Dipoles and ARC-SSS at SM-18 on a round-the-clock (24/7) basis, should perform all tests(except Chaconsa magnetic m’ments) on IR-SSS so as to optimize bench utilization and complete the testing on all magnets in the given time remaining for LHC installation/commissioning. If Chaconsa magnetic measurements still need to be continued, the experts team should work as well on 24 hr basis to optimize efficiency. 
For these reasons it is proposed that immediate steps be taken to facilitate the Op team to take up the testing of IR-SSS magnets and to sort out all organizational, technical, hardware and software issues which may hinder smooth and efficient test execution by the Op team. The various issues which need to be sorted out or streamlined, prior to the Op team taking up the IR-SSS testing, are categorized and enumerated below.
I) Organizational Issues
1. It is strongly felt by the Op team that the two IR-SSS test benches should be operational on the same cluster (either on cluster B or cluster D). The issues related to enabling this arrangement (mechanical problems, space for Chaconsa equipment, crane related issues, etc) should be sorted out at the earliest. The cohabitation of IR-SSS magnets with ARC-SSS on the same cluster leads to the following operational problems affecting magnet test turnover.
· A lot of time is lost during conversion of the electronic rack configuration from IR-SSS to ARC-SSS (and vice-versa) as this conversion involves connection and disconnection of a number of cables and connectors.

· Due to the large number of connections there is a very real possibility of human error leading to inadequate magnet safety during tests (could lead to burning of magnet) and compromised safety of personnel.
· Due to the long term nature of certain tests on IR-SSS, the production test run on the other bench (ARC-SSS) is affected leading to overall poorer magnet test rate.

2. Some of the IR-SSS magnets to be tested have special test requirements like Chaconsa, SSW, etc. A list was earlier prepared outlining the tests required for each type of IR-SSS. The Op team has prepared a detailed list with information on the various tests required on each type of magnet. However certain information related to the currents required for each test on each type of magnet (eg current value for SPA test, current value for QH testing for protection system validity, current value for warm up quench, corrector currents at 1.9O K and 4.4O K, etc) are missing and should be provided at the earliest in order to update the list. The Op team is preparing test procedure documents for all tests required on each type of IR-SSS. This will ensure continuity of information between members of the Op team.
3. Some of the IR-SSS magnets have been undergoing various tests both at 1.9O K and 4.4O K. It is emphasized that repeating certain tests at both these cryo temperatures is time and resource intensive. So a rethink has to be made to gauge the actual advantages accrued by carrying out tests at two different cryo temperatures keeping in mind the time and resource constraints.

4. As is pointed out earlier, for completing the testing of all magnets by the end of 2006, the testing of IR-SSS needs to be taken up on a production scale by the Op team so that testing can continue on a round-the-clock basis. For the same reasons, the installation and removal of IR-SSS on SM18 benches should become part of the standard activity of ICS and Transport groups which are operational 24 hours a day on all 7 days.
5. All members of the Equipment Support team should be made aware of the special test requirements (powering currents, adaptors, configuration, etc) on each type of IR-SSS magnet so that the on-call service can respond to problems and queries from the Op team on a round-the-clock basis.
6. It would be beneficial if the latest information related to the state of magnet readiness (and possible arrival date at SM18) is made available to help in more efficient test scheduling.
II) Technical Issues
1. To have an accurate and up-to-date record of tests on IR-SSS magnets, the data of each test performed on IR-SSS (by Experts team or Op team) should be updated on all systems i.e. SMTMS, TTS and MTF. It should become mandatory to follow the established method of sequencing the test results on to test data report templates (known as MTR) which are specific for each magnet. This method not only guides the testing teams through the proper test sequences but also ensures an accurate test data record of all tests on each magnet. The Experts team has not been fully made aware or obliged to fulfill this requirement. The MTRs for each type of IR-SSS is being prepared by the Op team based on the data from the configuration list of all magnets. As pointed out earlier, the information missing from this list should be provided at the earliest and the MTRs prepared from the revised list should be verified by the experts. It is also important for the ICS and Cryo teams to update TTS as well, for logistics reasons.
2. Continuity checks are performed on each magnet to check that magnet coil connections are in their proper configuration. These checks should be properly conducted at Bldg 904 itself and the results communicated to the testing teams at SM18 before commencement of the tests. This is to avoid the possibility (and subsequent time loss) of connecting the magnet on the test bench and removing it later because of discontinuity in coil connections. Similarly, all continuity checks after the tests should be performed in out-of-bench condition (at SM18 and later at 904) thereby saving on bench time of magnet. Checking of resistances of Quench heaters before testing should also be done properly at 904 for the same reasons.

3. The Insulation test on IR-SSS magnets at warm before connection (WP24) is now being done at SM18 after the magnet has arrived on the bench. This test can be done at 904 or in out-of-bench condition like it is done for ARC-SSS. This will ensure saving on magnet on-bench time as well as communication time between the ICS and Op teams.

4. It was pointed out that due to absence of any reference data such as tolerance values, alarm limits, etc. some of the results of SSW on IR-SSS could not be analyzed by the team performing the tests. It is emphasized that such reference data as well as required configuration files should be made available to the test operating teams and experts on SSW for IR-SSS should be identified whom the test team can refer in case of doubt. It is proposed that a special team to work on SSW be set up and an on-call Mr X ‘expert service’ be made available for SSW on IR-SSS on a 24-hour basis.
III) Hardware Issues
1. For performing HV test on various types of IR-SSS, a number of cables with special adaptors have to be used in order to have compatibility with the existing HV rack. A list of HV adaptors required for each type of IR-SSS magnet was earlier made available. It is suggested that this list be revised and the labels on each adaptor be re-checked. (Note: It is learnt that a revised list has been prepared by Richard; this list needs to be released for integrating it with Op team procedure documents).

2. In order to ensure safety of personnel during the change-over of the bench electronics from ARC-SS to IR-SSS and vice versa, a provision should be made to discharge the Quench Heaters on door opening (interlock) of the Electronics rack.

3. It should be ensured that measurement systems for special tests (like SSW) are working and in proper condition. This would avoid the possibility of faulty sensor/equipment in the system causing delays in the test execution (eg. faulty tension sensor leading to wire breakages in SSW).

4. For tests on some of the IR-SSS magnets requiring 100 Amps of corrector current, the 600 A Power Converter needs to be reconfigured through change of settings on some cards. It is proposed that instead of changing settings on the cards (to avoid likelihood of errors), a different set of cards with correct settings be provided which can be plugged in when required. (This configuration change would not be required if a separate 120 A Power Converter is installed exclusively for IR-SSS).

5. Lack of sufficient HV Mobile racks have been a serious problem in recent weeks. Dedicated or additional mobile HV racks for B & D clusters would alleviate this problem.

IV Software Issues
1. Currently the results of the test – IAP at warm for SSS needs to be checked manually by launching two different applications. This IAP software needs to be modified (as requested in many emails since March/April ’05 and a recent memo) to provide automated results in an integrated manner (like it is for dipoles) and also to cater to the special requirements of IR-SSS magnets like 4 QH graphs, etc. (Note: we have been informed recently (Fri 14 Oct evening) that a new version of IAP i.e., Version 6.33, catering to ARC-SSS/IR-SSS as mentioned above, has been released.)
2. Many of the tests on IR-SSS magnets are required to be launched from local WorkStation (SUN) because of special test requirements and differing current values and ramp rates for the varying types of magnets. These tests need to be consolidated and streamlined so that a proper sequence of tests can be drawn up and provision to launch them from SM18 Control Room (Test Master) can be made. 

3. In view of the time constraints and consequent high priority for IR-SSS testing, the revising of relevant software applications to cater to IR-SSS test requirements demand urgent attention. In general, Op team require a suite of test applications which they can use (not necessarily experts use) for launching the IR-SSS tests (from to-do-list for IR-SSS tests and test sequences on TEMA). The Op team can help in formulating the to-do-list for the various types of IR-SSS. Some of the Op team members have expertise in programming and can offer to help in revising the Labview applications (if required) for IR-SSS. They can also assist in the manual generation of configuration files required for the 60 or so remaining IR-SSS magnets which would be useful to reduce HWREC efforts.
