HEC WHEEL ASSEMBLY AND INSTALLATIONCABLING AND ELECTRICAL TESTSMPI—HEC˚Team —— 1 of 11 —— 31.03.2000 Draft 1ActionPositionMeansTeamTimeLoop 1:Preparation of individual modulesWork outside cleanroom:1 d totalModule N moved from LOST to SHUNLOST /SHUNCraneHall TinclusiveVisual inspection of boxIf box is damaged, move module to be repaired.Take next equivalent module.SHUNHEC MTinclusiveOpen boxSHUNHEC MTinclusiveVisual inspection of module covers (plastic)If cover is damaged, move module to be repaired.Take next equivalent module.SHUNHEC MTinclusiveRemove outer coverSHUNHEC MTinclusiveMechanical work inside single module cleanroom:0.5 dMove module into SMCA, place onto stones, backsideaccessibleSHUN / SMCACraneHall TinclusiveRemove inner plastic coverSMCAHEC MTinclusiveVisual inspection of moduleIf module is damaged, move module to be repaired.Take next equivalent module.SMCAHEC MTinclusiveFasten tie rods with proper torqueSMCAHEC MTinclusivePlace HV shortening boards on module flat sideSMCAHEC ET0.5 dHV Test 1.5 kVIf HV test fails, move module to be repaired.Take next equivalent module.SMCAHV test systemHEC ETinclusiveInstall PSB boards on module outer sideSMCAHEC ET0.5 d

HEC WHEEL ASSEMBLY AND INSTALLATIONCABLING AND ELECTRICAL TESTSMPI—HEC˚Team —— 2 of 11 —— 31.03.2000 Draft 1ActionPositionMeansTeamTimeConnect signal cables to PSB output connectors,place rolled cables on backside of moduleSMCAHEC ETinclusiveConnect LV cables to PSB LV connectorsSMCAHEC ETinclusivePlace rolled cables on backside of moduleSMCAHEC ETinclusiveFix LV connectors near outside of moduleSMCAHEC ETinclusiveMount fixation cover over signal and LV cables onbackside of module NSMCAHEC ETinclusiveConnect calibration test cables to calibration distributionboard.SMCA1 dSignal read-out test with calib.pulsingIf test fails, remove module for repair.Take next equivalent module.SMCASignal test systemHEC ETinclusiveMount fixation cover over signal and LV cables onbackside of module NSMCAHEC ETinclusiveMount PSB protection cover (not modules close to rails)SMCAHEC ETinclusiveIf N is module with difficult access, connect HV testcable to HV distribution boardSMCAinclusiveDeclare module N ready for assemblyHEC ET ChiefMilestoneMove module N from SMCA to WHASSMCA / WHASHEC MT?If module N not.last, continue Loop 1

HEC WHEEL ASSEMBLY AND INSTALLATIONCABLING AND ELECTRICAL TESTSMPI—HEC˚Team —— 3 of 11 —— 31.03.2000 Draft 1ActionPositionMeansTeamTimeLoop 2:Wheel assemblyMount module N in wheelWHASHEC MT?Connect LV to module N-1WHASHEC ET0.25 dConnect HV to HV distribution board of module N-1WHASHEC ETinclusiveHV Test 1.5 kVIf HV test fails, remove module for repair.WHASHV Test systemHEC ETinclusiveDeclare wheel ready to accept next moduleWHASHEC ET ChiefMilestoneIf module.N not.last, continue Loop 2WHASFinalize wheel assemblyWHASHEC MT?Remove PSB protection coversWHASHEC ET0.5 dDeclare wheel ready for installationWHASHEC MT ChiefMilestoneMove wheel with shipping frames and assembly frame torotatorWHAS / ROTARotatorHEC MT?Loosen centering dowels and screws between shippingframes and modulesROTARotatorHEC MT?Rotate wheel to vertical positionROTARotatorHEC MT?Move T6 to rotatorT6Air cushionLARG IT?Position wheel on T6T6T6LARG IT?Mount scaffolding for access to backside of wheel on T6T6ScaffoldingLARG IT1 d

HEC WHEEL ASSEMBLY AND INSTALLATIONCABLING AND ELECTRICAL TESTSMPI—HEC˚Team —— 4 of 11 —— 31.03.2000 Draft 1ActionPositionMeansTeamTimeWheel HEC1Loop 3:HEC1 HV test of vertical wheel5 d totalConnect LV test cables to LV connectors of module NT6HEC ETinclusiveConnect HV test cables to HV distribution board ofmodule NT6HEC ETinclusiveHV Test 1.5 kVIf HV test fails, check accessible HV connections.T6HV test systemHEC ETinclusiveIf module.group N not last, continue Loop 3Declare wheel electrically ready for insertion into cryostatHEC ET ChiefMilestoneFinalize wheel for insertion into cryostatT6HEC MT?Declare wheel ready for insertion into cryostatHEC MT ChiefMilestoneRemove scaffolding for access to backside of wheelT6ScaffoldingLARG IT1 dInsert wheel HEC1 into cryostatT6 / CRH1LARG IT?Mount scaffolding for access to backside of wheel HEC1inside cryostatCRH1LARG IT1 dMount scaffolding for access to HEC1 quad cablesCRYBLARG IT1 d

HEC WHEEL ASSEMBLY AND INSTALLATIONCABLING AND ELECTRICAL TESTSMPI—HEC˚Team —— 5 of 11 —— 31.03.2000 Draft 1ActionPositionMeansTeamTimeLoop 4:HEC1 Quadrant cabling10 d totalRoute signal cables from module N to quad positionCRH1HEC ETinclusiveRoute cables through cable trayCRH1 / CRH2HEC ETinclusiveFix cables temporarily at front of cryostatCRH2HEC ETinclusiveRoute LV cables from module to quad positionCRH1HEC ETinclusiveRoute cables through cable trayCRH1 / CRH2HEC ETinclusiveFix cables temporarily at front of cryostatCRH2HEC ETinclusiveConnect calibration quad cables to calibrationdistribution board on backside of module NCRH1HEC ETinclusiveRoute calibration quad cables from module to quadpositionCRH1HEC ETinclusiveRoute cables through cable trayCRH1 / CRH2HEC ETinclusiveFix cables temporarily at front of cryostatCRH2HEC ETinclusiveConnect HV quad cables to HV distribution board onbackside of module NCRH1HEC ETinclusiveRoute HV cables from module to HV cable tray positionCRH1HEC ETinclusiveRoute cables through HV cable trayCRH1 / CRH2HEC ETinclusiveFix cables temporarily at front of cryostatCRH2HEC ETinclusiveIf module N not last, continue Loop 4

HEC WHEEL ASSEMBLY AND INSTALLATIONCABLING AND ELECTRICAL TESTSMPI—HEC˚Team —— 6 of 11 —— 31.03.2000 Draft 1ActionPositionMeansTeamTimeLoop 5:HEC1 Wheel acceptance tests5 d totalConnect LV, calibration and signal read-out system toHEC1 quadrant cablesSignal test systeminclusiveSignal read-out test with calibration pulsingIf test fails, check quadrant cabling.CRYBHEC ETinclusiveConnect HV test system for module group NCRYBHEC ETinclusiveHV Test 1.5 kVIf HV test fails, check accessible HV connections.CRYBHV test systemHEC ETinclusiveIf module group N is not last, continue Loop 5Mount protecting cover over backside of HEC1CRH1HEC ET1 dMount covers of cable traysCRH1 / CRYBHEC ETinclusiveDeclare HEC1 ready for insertion of HEC2HEC ET ChiefMilestoneRemove scaffolding for access to HEC1 quad cablesCRYBLARG IT1 dRemove cryostat scaffolding for access to backside ofwheelCRH1LARG IT1 d

HEC WHEEL ASSEMBLY AND INSTALLATIONCABLING AND ELECTRICAL TESTSMPI—HEC˚Team —— 7 of 11 —— 31.03.2000 Draft 1ActionPositionMeansTeamTimeWheel HEC2Loop 6:HEC2 Quadrant cabling10 d totalRemove cable protection on backside of modules N andN+1T6HEC ETinclusiveRoute signal cables of modules N and N+1 to azimuthalposition on flat side of modulesT6HEC ETinclusiveRoute LV cables of modules N and N+1 to azimuthalposition on flat side of modulesT6HEC ETinclusiveConnect calibration quad cables to calibrationdistribution board on modules N and N+1T6HEC ETinclusiveRoute calibration quad cables from calibrationdistribution boards to azimuthal position on flat side ofmodulesT6HEC ETinclusiveConnect HV quad cables to HV distribution boards ofmodules N and N+1T6HEC ETinclusiveRoute HV quad cables from HV distribution boards toazimuthal position on flat side of modulesT6HEC ETinclusiveMount protecting covers over backsides of modules Nand N+1T6HEC ETinclusiveMount patch panel support structure of modules N andN+1T6HEC ETinclusiveMount signal patch panels on support structureT6HEC ETinclusiveMount LV patch panels on support structureT6HEC ETinclusiveMount calibration patch panels on support structureT6HEC ETinclusiveRoute signal cables and connect to signal PPsT6HEC ETinclusive

HEC WHEEL ASSEMBLY AND INSTALLATIONCABLING AND ELECTRICAL TESTSMPI—HEC˚Team —— 8 of 11 —— 31.03.2000 Draft 1ActionPositionMeansTeamTimeRoute LV cables and connect to LV PPsT6HEC ETinclusiveRoute calibration cables and connect to calibration PPsT6HEC ETinclusiveMount HVpatch panels on tie rodsT6HEC ETinclusiveRoute HV cables and connect to HV PPsT6HEC ETinclusiveIf module N+1 not last, continue loop 6Loop 7:HEC2 Wheel acceptance tests5 d totalConnect LV, calibration and signal read-out system toHEC1 quadrant cablesSignal test systeminclusiveSignal read-out test with calibration pulsingIf test fails, check quadrant cabling.CRYBHEC ETinclusiveConnect HV test system for module group NCRYBHEC ETinclusiveHV Test 1.5 kVIf HV test fails, check accessible HV connections.CRYBHV test systemHEC ETinclusiveIf module group N is not last, continue Loop 7Declare HEC2 electrically ready for insertion intocryostatHEC ET ChiefMilestoneFinalize HEC2 for insertion into cryostatT6HEC MT?Declare HEC2 ready for insertion into cryostatHEC MT ChiefMilestoneRemove scaffolding for access to backside of wheelT6LARG IT1 dInsert wheel HEC2 into cryostatT6 / CRH2LARG IT?

HEC WHEEL ASSEMBLY AND INSTALLATIONCABLING AND ELECTRICAL TESTSMPI—HEC˚Team —— 9 of 11 —— 31.03.2000 Draft 1ActionPositionMeansTeamTimeMount scaffolding for access to backside of wheel HEC2inside cryostatCRH2LARG IT1 dLoop 8:HEC1 Quadrant cabling, finalization5 d totalRoute signal cables of quad N from signal cable trays tosignal patch panelsCRH2HEC ETinclusiveRoute LV cables of quad N from signal cable trays to LVpatch panelsCRH2HEC ETinclusiveRoute calibration cables of quad N from cable tray tocalibration patch panelsCRH2HEC ETinclusiveRoute HV cables from HV cable tray to HVpatch panels of quadrant NCRH2HEC ETinclusiveIf quadrant N is not last, continue Loop 8Loop 9:Combined acceptance test HEC1 and HEC25 d totalConnect LV, calibration and signal read-out system toHEC1 quadrant cables of module group NCRH2Signal test systemHEC ETinclusiveSignal read-out test with calibration pulsingIf test fails, check quadrant cabling.CRH2HEC ETinclusiveConnect HV test system for module group NCRH2HEC ETinclusiveHV Test 1.5 kVIf HV test fails, check accessible HV connections.CRH2HV test systemHEC ETinclusiveIf module group N is not last, continue Loop 9

HEC WHEEL ASSEMBLY AND INSTALLATIONCABLING AND ELECTRICAL TESTSMPI—HEC˚Team —— 10 of 11 —— 31.03.2000 Draft 1ActionPositionMeansTeamTimeLoop 10:Pigtail connection5 d totalRoute signal pigtails of signal feedthrough N and connectto signal patch panels of quadrant NCRYB / CRH2HEC ETinclusiveRoute LVpigtails of signal feedthrough N and connect toLV patch panels of quadrant NCRYB / CRH2HEC ETinclusiveRoute calibration pigtails of signal feedthrough N andconnect to calibration patch panels of quadrant NCRYB / CRH2HEC ETinclusiveRoute HV pigtails of HV feedthrough and connect to HVpatch panels of quadrant NCRYB / CRH2HEC ETinclusiveIf quadrant N is not last, continue Loop 10Mount protecting cover over patch panels on HEC2 andover pigtailsCRH2HEC ET1 dDeclare HEC1 and HEC2 ready for combined electronicsand HV test through feedthroughsHEC ET ChiefMilestoneOverall read-out test through feedthroughs andpedestalsCryostat circumference???????????????Overall HV test through HV feedthroughCryostat circumference???????????????

HEC WHEEL ASSEMBLY AND INSTALLATIONCABLING AND ELECTRICAL TESTSMPI—HEC˚Team —— 11 of 11 —— 31.03.2000 Draft 1Abbreviations used:TeamsHEC ETHEC Electrical team (Chief + three, typically each task is done by two people)HEC MTHEC Mechanics team (Chief + three)LARG ITLARG Integration teamHALL THall team (crane drivers etc)PositionsLOSTArea for ong term storage of modulesSHUNArea for short term storage and unpacking of modules. Just outside of HEC cleanrooms in B180SMCASingle module check area, cleanroomWHASWheel assembly areaROTARotatorT6Insertion cradle in front of cryostatCRH1Position of wheel HEC1 in cryostatCRH2Position of wheel HEC2 in cryostatCRYBPosition at cryostat circumference near feedthroughs