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1 Introduction

The modeladoptedfor thestructuresfor theU’ detectorfollows themodelusedfor the L3
experimentatLEP. In this modela singlelong collisionhail is constructedwith its major
axisalongthecolliderbeamline. The hail is designedandsizedto allow spacefor
constructionof thedetectorin situ. Suchanapproachwould be indicatedif thedetector
componentsweretoo largeto moveoff line for servicing.The approachwould be viableif
an alternatebeamorbit bypasswereprovidedto allow for movingthebeamline away
fium thedetector,or if theschedulefor completionof detectorconstructionwerematched
to thatoftheacceleratorandadequatedowntime wereprovidedduringtheannualoperating
cycle to maintainandupgradethedetectorin situ. No specialshielding is required in this
modelsincethereis no beam-levelassemblyarearequiringaccessduringoperations.

2 GeneralDescriptionof MagnetAssembly

Themain parametersof theL* detectorarelistedin Annex 1. TheL magnet19 m free
boreand28m freelengthis nowmodelledasahuge20 MWDC conventionalaluminium
coil with full iron shieldingFigs. 1 and2. The main parametersarelistedon Fig. 3 and
comparedto the L3 magnetThe enormousmassof the magnet49000tonsand the large
dimensionsinvolvedup to27mm diameterhave leadtheU’ Collaborationtoproposethe
conceptof manufacturingasfar aspossiblecompleteunitsof largeindividual massof up to
600 tonsFig. 4. This option determines largely the dimensionsand lay-out of the various
halls. The Coil Pancakes,the Iron Crowns,and the Hadron Calorimeterwill be assembled
ascomplete units in near-by assemblyhalls, brought in the horizontal position over the
headof the Construction Shafts by multi-rollers rigging jigs using wide gaugetemporary
railways Fig. 5. Coil Pancakesand Iron Crownswill berotatedin the verticalposition in
the pit head Fig& 6 and7. Tn the Construction Shafts,speciallifting equipmentinstalled
on a temporary basisfor examplefour 200 tons lifting towersFigs. 8 and 9 will allow the
lowering of individualsloads up to 800tons including lifting jig. At the bottomof the
ConstructionShafts,the heavyloadswill be depositedtogetherwith the lifting jig equipped
with proper multi-rollers on siderails runningalong the Collision Hall to allow swift
moving into the assemblyposition Figs. 10-14.The barsfor themagnetiron barrelwill



be loweredin the ConstructionHall by a 300 tonmobilecraneand installed in positionby
one of the overheadbridge cranes.

The samemobile cranewill alsobe usedto lower 50 ton fully pre-equippedcountingrooms
inside theCountingRoomShaftsituateddirectly abovethe magnet.
Other pailsof the L* detectorwill be handled in aconventionalway by the various
overheadbridge cranesinstalledin the AssemblyHalls, the Construction Shaft Headhouses
and the Collision Hall.

It is worth noting that the L* Collaboration is alsolooking, asan option, at a
superconductingsolenoidcoil but this ippearstechnicallydifficult. This superconducting
magnetshouldbe manufacturedftx,m pit-machinedelementsassembledon thesurface.
The samekind ofheavyrigging equipmentmentionedabovecouldbe useto lower
completesectionsof coils downin theCollisionHall. However,it is clearthatbuilding
suchahugesuperconductingcoilon thesurfacewouldhaveimportantimplicationsfor the
assemblyhallsandservicesneededon thesurfacewhich arenotconsideredhere.

3 Collision Hall ComplexDescription

Takinginto accountthepreviousdescriptionkey featuresof theCollision Hall Complex
includeseeFig 15:

- Thebeamlineis 217 ft [66.1 ml belowthesurface.
- The interactionpoint is locatedcentrallyin theCollisionHall, 13.5m

ahovethefloor.
- ACollisionHall40Wx108Lx37.SHm3wherethewidthis

transverseto thebeam.
- Two 20 x 40 in2 construction shaftsfrom the surfaceto the hall roof.

- ACountingRoomShaft20x29msituatedbetweenthetwo

ConstructionShafts.
- Two 30-ft- [9 m] diameterpersonnelandutility shaftswith tunnels.

- Two overheadcranes:10020-toncrane;hook heightis 32.5 in.

3-1 Collision Hall

The widthof theCollision Halt is determinedlargely by thedetector20 MW solenoid
magnetandits assemblyequipmentwheretrackswould belaid outon eachsideto carry
magnetpailsof hundredsof tons.Adding to the overallwidth will bethe spacerequiredto
run hall anddetectorservices.The lengthof the hall is definedasconsistingof zones,the
centerpartoccupiedby the magnetwith adjacentdetectorassemblyareasandcomponent
lowering andunloadingzones.
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The hall 108 in x 40 in x 37.5inh a 40 x 20 in construction shaft at eachend which is
equipped with two 100/20toncranes.In the center thereis the inclined concretecradleto
housethe baseof the magnetyoke. There are connecting tunnels to the utility shafts
situated eachsideof the detectorthatpermit the introduction of light equipmentwithout
openingthe main shaftshieldingplug. In the roof of the hail therearefour chicanesfeeding
the CountingRoomShaftdirectly abovethe magnet

In the model, two top-running bridge cranes are providedin the Coffision Hall. Both cranes
have a hook heightof 32.5m and a span ofapproximately 28 m, andrun on a common set
of rails. The hall cranehook heightis 32.5 in abovethe floor. The cranehook is 5.5 m
abovethe magnetyoke structure. The hall ceiling is 5 in abovethe hook; thus, the overall
heightof the hall is 37.5 in.

The cranes 101120ton are usedfor handlingthe largequantitiesof steelrequiredfor the
magnetyoke assembly,most of which would be lowered down the constructionshaftby a
mobile 300 ton craneon the surface.

3-2 Shafts and Tunnels

Two rectangular construction shafts, one rectangular counting mom shaft, two circular
utility shafts,two hall accesstunnels,andautilities bypasstunnel weremodelled.The
dimensionsandrequirements of eachare asfollows:

3-2-1 Construction Shaft

The 40 x 20 in constructionshafts are sizedto allow the lowering of largepre-assembled
piecesfrom the surfaceduring constructionan example is a coil winding pancake
weighingapproximately400tons, 23 in in diameterby 1.2 m long.. After construction,
the shaftwould be plugged with shieldingblocks and a mobile concretecoverfor coffider
operation.

3-2-2 CountinE RoomsShaft

The countingmomsshaft20 in x 29 in is sizedto suit countingmommoduleshousing
electronicsdissipating to no more than 1.5 MW thatarepit-assembledon the surface
Fig. 16. The shaft situated abovethe magnetpenetratesto within 8 m of the Collision
Hail roof includesan elevator and stairwell complex with vent ducts. In eachcorner of the
shaft there is a chicane5 m x 3 in passingthrough the roof to the main hall creatingdetector
servicespassages.

3-2-3 Utility Shafts

Therearetwo 30-ft-[9-m] internal-diametershaftsthat includesa equipmentelevatorof
3 in x 4 in with a capacityof 4 tons, a stairwell and vent duct. This shaft is 125 ft
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[37 in] from the sideof the hail away from the ring center,at both ends of the Coffision
Hall. The utility shaftextendsto the surfaceandterminatesatoneendof the Construction
ShaftHeadHails.

3-2-4 BvnassTunnel

The bypasstunnel would have a width to matchthe main beamtunnel. The straightsection
of the tunnel is 45 ft [13 in] frun the wall of the Collision Hall this distanceprovides
sufficientclearancefrom the Collision Hall to allow independentconstructionof the hall
and its utility bypass.

3-3 Surface Halls

A largecomplexof surfacehalls is required for the assemblywork of the detector
seeFig. 17.

The mainfeaturesare:

- Two magnetcoil assemblyhalls
- Two muon detectorhalls
- One hadron calorimeter hall
- One vertex/transition radiation hail
- One counting moms hail
- Two construction shaft hails
- One magnetconcreteslab
- Two coil elementstorage area

The main featuresof thesesurfacehalls are listed in Annex 2.

3-3-1 Manet Halls

The Magnet Halls 62 in x 26 in completewith 10W20 tons cranes are for the manufacture
of the coil windings and are foreseento be establishednear the main Construction Shafts at
a very early stagein the surfaceconstructionsin order to meet the schedule.They will be
equipped with a wide gaugerailway, large.turntables and beamelectron welding guns
capableofjoining the large slabsof aluminiumto form the magnetcoil turns.

3-3-2 Muon Chamber Hall

The Muon ChamberHall 124 in x 26 in complete with a 20/5 ton craneis for the assembly
ofchamberparts and tests.There is an estimatedminimum of 64 chambersthatare
assembledfrom manufacturedpartsdeliveredto site. The work of stringing the wires will
be carried out in 8 very largecleanmomsthatcanalsobe accessedby the crane. The
assembledand testedchambersaremountedin framesshippedfrom the adjacenthail and
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mechanicallytested,rotatedandaligned.The units arethentransferredto thevacantfirst
MagnetHall for storage.

3-3-3 MuonFrameHall

The Muon FrameHall 56 in x 26 m completewith a20/5 toncraneis for the assemblyof
theframesthatwill housethemuonchambers.Framecomponentsaredeliveredto site and
thenassembledto createsupportstructuresapproximately5 in wide x 15 in long x 5 in
high thataretransferredto theMuon ChamberHall.

3-3-4 HadronCalorimeterHail

TheHadronCalorimeterHall 40 in x 26 in completewith a40/3 ton craneis for the
assemblyof inodulesdeliveredto site.Eachmodulecanweighup to 5 tonsandmay
contain uraniuinasan absorber.The modulesareformedinto ringson turntableswherethe
completed40 ton 6 m diameterring is stoodvertically andtransferredto theassemblypoint
in thevacantsecondMagnetHall.

3-3-5 Vertex/TransitionRadiionDetectorHall

TheVertex/TransitionRadiaHon DetectorHail 40mx 26 m equippedwith a20/5 ton crane
is for assemblyof thedetectorpartsand to housea light workshopthatwill give supportto
theL * detectorasawhole.

3-3-6 CountingRoomsHail

The CountingRoomHall 40 m x 26 m, coveringtheshafthousingthecontrolmom
modules,is equippedwith a 10 ton cranecapableof handlingfull row of racksandsmaller
componentssuchasair conditioners.

3-3-7 ConstructionShaftHalls

TheConstructionShaftHalls8Omx26mequippedwitha100/2Otoncraneareafunction
of themagnetassemblyschedule.Thesehailscontainthemovableshieldingplugs
Fig. 18.

3-3-8 MaEnetConcreteSlab

A 70 x 40 concreteslab, situatedin the proximity of the Construction Shafts,equipped
with a wide gaugerailway will be usedto assembleby welding and store various iron
crownsin thepole structureof themagnet.A 300 ton mobile cranewill servicetheareaand
amobiletent will be installed when the welding is in progress.
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3-3-9 StorageAreas

The storageof thefinishedcoil pancakesrequiresatotal surfaceof 1400&. Thesefour
areashouldbe recessedin thegroundby 8 m to limit interferencebetweenthestored
pancakesandthemovementof pancakeson thegroundlevel. Another 1300m2 of storage
areawill be neededfor storingthealuminiumslabsbeforewelding.The MagnetConcrete
Slabmustbeadjacentto a 1700m2 of parkinglot usedasstorageareafor theiron barsand
ironpiecesbeforewelding.Otherstorageareasfor variousmaterialswill berequired
throughoutthesite.

4 MaterialHandling

4-1 Introduction

Specialhandlingprovisionswill be requiredfor assemblyof theL* detectorcomponents,
transportingthem to theJR andinstalling them in the Collision HalL Mobile cranes,
forklifts andtrucks will be usedto handlethesub-componentsfloin thereceiving/storage
areasto theassemblybuildingswherefurtherhandlingoperationsfor assemblywill be
doneby overheadbridgecranesormobile cranesin the caseof themagnetironpieces.The
specialheavyrigging equipmentneededfor thelargepiecesduringmagnetassemblyis
describedin Chapter2. The barsfor themagnetironbarrelwill be unloadedon the storage
areausing a300ton mobilecrane.The samecranewill be usedto laterloadthe bars on
flatbedtrucksto movethem neartheheadof theConstructionShaftsandlower thein
through theConstructionShaftson thefloor of theCollisionHall. From therethey will be
movedand installed in position by oneof theoverheadbridgecranes.The samemobile
cranewill alsobe usedto lower50 tonfully pre-equippedcountingroomsinside the
CountingRoomShaft

Completedunitsof Muonchamber10 ton each,will bemovedfrom the Muon Chamber
Hall to oneof theMagnetHallsfor intermediatestorage,andlaterfrom this hall to the
ConstructionShaftHeadhousesfor mounting,usingalow vibration flatbedtrailer specially
equippedwith atentfor temperaturecontrol.

Otherpartsof theL* detectorwill be handledin aconventionalway by thevarious
overheadbridgecranesinstalledin theassemblyhalls,theConstructionShaftHeadhouses
and theCollision Hail.

4-2 Listing of Hall Requirements

In the Receiving/Storagearea,the largestsub-componentto be handled will be 12 meters
long, by 6 meterswide, by 3 meters high and the heaviestsub-componentwill weigh 10
metric tons.
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In bothManetHalls, thelargestsub-componentto be handledby theoverheadcranewill
be 32 meterslong, by25 meterswide, by 3 metershigh andtheheaviestsub-component
will weigh 100 metric tons.

On thehonConstructionSlab. thelargestsub-componentto be handledby themobile
cranewill be 12 meterslong, by 3 meterswide, by 1 metershighandtheheaviestsub-
componentwill weigh 100metric tons.

In theHadronCalorimeterHall. thelargestsub-componentto behandledby theoverhead
cranewill be 6 meterslong, by6 meterswide, by 1 metershigh and theheaviestsub-
componentwill weigh40 metric tons.

In both Muon ChamberHalls, thelargestsub-componentto be handledby the overhead
cranewill be 14 meterslong, by 5 meterswide, by 8 meters high andthe heaviestsub-
componentwill weigh20 metric tons.

In the VertexHall. the largestsub-componentto be handled by the overheadcranewill be
14 meters long, by 3 meters wide, by 3 meters high and the heaviestsub-componentwill
weigh 20 metric tons.

In the ConstructionShaft Headhouses,the largest sub-componentto be handled by the
overheadcranewillbe14ineterslonby5meterswide,by8metershighandtheheaviest
sub-componentwill weigh 100 metric tons. The sameoverheadcranewill handle the
componentsusedto build the fixed partof the radiation shieldingplugs which are required
for thoseshafts.

In the Utility Shaftthe largestsub-componentto be handled by the equipmentelevatorwill
be 3.5 meters long, by 2.5 meters wide, by 2.5 meters high and the heaviestsub-
componentwill weigh 4 metric tons.

In the CountingRoom Shaft, the largestsub-componentto be handledby the equipment
elevatorwill be 3 meters long, by 2 meters wide, by 2.5 metershigh and the heaviestsub-
componentwill weigh 2 metric tons, and in the CountingRoom Shaft Hall the largestsub-
component to be handled by the overheadcranewill be 5 meters long, by 3 meters wide,
by 3 metershigh and the heaviestsub-componentwill weigh 10 metric tons.

In the Collision Hall. the largestsub-componentto be handledby the overheadcranewill
be 14 meterslong, by5 meters wide, 8 meters high and the heaviestsub-component
will weigh 100 metrictons.
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5 ServicesRequestedfor the Running of L

5-1 Water Cooling

L* will require coolingfor

- The magnetand the bus bar systemby a LCW system.
- The power supplyby a LCW system.
- The racks and electronics by an industrial water system.

5-1-1 tslaanetand bus bar system

The magnetand the busbar systemwill be cooledby a dedicatedLow ConductivityWater
LCW systemdesignedto remove the 20 MW DC dissipatedby the magnet and bus bar
system.This closedloop systemwill be cooledvia a water/waterheatexchangerby the
industrialwatergeneralcooling system.As the main part of the magnetcircuitry is in
aluminium,this circuit mustnotbe mixedwith otherLCW systems.For this particular
LCW systemall piping mustbedoneexclusivelyin aluminiumorpreferablyin stainless
steel,copperandcompositeslike bronze,andiron mustbetotally excluded.A secondary
loop will bederivedfrom themain circuit to maintainat aconstanttemperaturethecooling
shieldof themagnetwhichis designedto protectthe volume inside themagnetfrom heat
influx comingfrom thecoil. Therequestedparametersarethefollowinç

-Watertemperatureatinletofmagnet <25 C
-flow 800m3/h
- Pressureat inlet ofmagnet 25 bars
- Waterconductivity <1 m Siemens

For the secondarycircuit the requestedparametersarethe following:

-Watertemperatureatinletofshield 20+0,-1C
-Flow 30m3/h
- Pressureat inlet of shield 15 bars
- Waterconductivity <1 mSiemens

5-1-2 Powersuiply

The power supply electronicswill be cooledby a standardLCW system.The requested
parametersarethefollowinv

-Watertemperatureazinletofpowersupply <2YC
- Flow 20 m3/h
- Pressureat inlet of magnet 7 bars
- Waterconductivity ci mSiemens
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5-1-3 Racks

Electronicrackswill be cooledby forced flow of air through air/waterheatexchanger
situated at various levels inside the racks dependingon how must power is dissipatedin
eachrack. The water used in theseheatexchangerscancome from the normal chilled water
system.The requestedparameters arethe following.

-Watertemperature at inlet of racks 13 * C to 15°C
-Total powerdissipated <1.5MW
- Pressureat inlet of racks 7 bars

The temperature of the coolingwatermust alwaysbe abovethe guaranteeddew point inside
the Collision Hall andthe CountingRooms.

5-2 Ventilation

The ventilationof the L* CollisionHall is designedprimarily to controlair temperatureand
humidity aroundthe detectorand its electronics.However, in caseof fire in the Collision
Hall or in the detectorproper, the ventilation systemis a major partof the safetyequipment.

In L* wecan take advantageof the fact that the magnetiron provides an enclosurewell
separatedfrom the Collision Hall. Its seemsthereforeappropriateto separatethe ventilation
systemin two:

- The DetectorVentilation.
- The Collision Hall Ventilation.

5-2-1 Detectrr Ventilation

Air will be fed and extracted in variouspartsof the volume insidethe magnet,in priority on
the electronicsboxes and flanimable gassystemif any to prevent creation of flammable
gaspockets,to maintain a controlledatmospherearound individual detectors.The
requestedparametersare the following:

- Airtemperatureatoutlet 20C±1C
- Dewpoint <12°C
- flow inlet andoutlet 20,000m3/h

In casesmokeis detectedinside the volumeof the magnetfor exampleby sniffed air
analyzedby a centralstation nitrogen, or halon can be injected throughthe Detector
Ventilation ducts to quenchthe fire by lowering the amount of oxygenfor a suitable time.

The cooling of electronics situated inside the magnet is foreseento be doneby a forced
liquid systemandthusresthcting the influx of power to the air inside the magnet to

-5 kW.
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Cnllisinn Hall Vep$j.ation

Air will be fed at the bottom of the Collision Hall in variousplaces,andwill be extractedat

the top ofthe Collision Hall. In caseof fire detectedin the Collision Hall, the extraction
ventilatorswill be of prime importance to extractsmokeandleaveaclearzoneat thebottom
ofthehallforalongerperiodtoallowinterventionbythefirebrigade.Amnewalofone
hailvolumeperhourseemsadequate.The requestedparametersarethefollowing:

-Airtemperawreatoutlet 18°C±2C
-Dewpoirn 12C
- Flow inlet andoutlet 140,000m3/h

Themagnetwill beinsulatedto preventheatleakinginside thehall, andthevariousracks
installedin theCollision Hall will be forcecooledby waterand thustheinflux of powerto
theS insidetheCollision Hall is notexpectedto exceed30 kW.

5:2,3Air Locksin SaktyStairwellsandLift

Stairwellsandlifts, andtheiraccesszonesat thetop andbottommustbe slightly
pressurizedto keepsmokeout duringtheevacuationof personnelin caseof fire. The
neededflows andpressuresdependhow thesesafety accessesareconstructed.

5-3 HeatingandAir Conditioning

All hallswhich havenot beenmentionedin theChapter5 on ventilationmustbe heatedand
air conditionedto provideareasonableworkingenvironment.Specialcasesaretheair
conditioningfor the CountingRoomswhich in additionto creatingan "office like"
environmentmustbe abletoremovetheheatinputfrom thenon rack-mountedelectronics
equipment computers,monitorsetc.and the heatleakagefrom thewatercooledracksa
few patentof total rackpower.Also theMuon Clamber Hall mustbespeciallytreatedas
thewiring of muon chambersrequiresavery stabletemperaturewith controlledhumidity..

6 Assemblyof Major Components

6-1 Magnet

The assemblyof the magnethasbeendescribedin Chapter2.

6-2 Muon Chambers

The L* muon chamber assemblymodel is basedon the methodthat wasusedin the L3
Detectorat CERN.
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Componentsmanufacturedin industryoutsidearebroughtto an interactionsite surface
hail. The hail is equippedwith alargecleanroomareawherethe pre-assembledchamber
framesareintroducedfor wire stringingandtesting.The individual completedchambers
1.5 tonsarethenplacedinto supportframes,rotated,aligned,fully testedandstoredon
pedestals.

The units 10tonsarethentransportedcarefully in a controlledenvironmentto the shaft
head.Next theyarelifted from thetruck andlowereddownbelowonto an awaiting
insertionframe suitablypositionedunderthe CollisionHall cranehook

The frame is suitablydesignedto matchthe slopeof the beamline and thenadjustedand
placedontotheassemblyandaccesstube readyfor rotationto its final position.The rails of
themagnetandtheframearethencoupledandtheunit is theninsertedinto its position
inside themagnet,alignedandsurveyed.

6-3 HadronCalorimeter

The hadroncalorimeterassemblymodelis basedon themethodthat wasusedin theL3
Detectorat CERN.

Calorimetermodulescontaininguraniumplatesandactivedetectorlayersarebroughtto the
surfaceassemblyhail storageareaand checked.Eachmodule5 tonsis thenlifted and
placedontoa turntablewheretheassemblyof horizontalcalorimeterrings is madeand then
stoodverticallywith a specialtipping device.

The rings are assembledtogether on a cradledesignedto carry the full weight ofthe
calorimeterand stand on rails having a suitable length to allow the completedunit to be
pulledoutside the surfacehall to a convenientposition for handling. However, prior to this
action, the calorimeterbarrel would be equipped with servicesand electronics and tested.

The completedtestedunit would then be movedon rails to the shaft head and lowered
using the sameequipment as usedfor the magnetand positioned on an infrastructure that
would enable the calorimeter to be movedto the interior of the support tube inside the
magnet.

7 Planning of Operations

The assemblyof sucha detector is a complexoperation where successdependson many
other tasks to be finished on time. Parr ku/any important is the beneficial occupancy
dates of the Magnet halls to allow the manufacture of the coil to proceed.

Also locating these Magnet Hallsand the Magnet Concrete Slab required for the
magnet iron work close to the Construction Shafts to avoid costly and tune delaying
complex transport operations is of prime importance.
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Then the beneficial occupancy date for the Collision Hallis the next key date as it
marksthestartof the magnet assembly.A full planningof operation has beenmodelledand
is shownin Annexes3 and 4.
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L* MAIN PARAMETERS

Total Inner Outer
Weight Radius Radius Length Zl Z2

t m m m m m

Inner Vertex Chamber 0.05 0.17 1.00

Transition Radiation Detector 0.17 0.48 2.00

Calorimeter Barrel 1000 0.50 6.0 4.20

Calorimeter End Cap 2 500 0.10 1.54 1.27 4.27

Forward Calorimeter 2 400 0.10 16.75 19.25

Muon Chamber Barrel 2 320 3.50 0.10 13.5

Muon Chamber End Caps 2 192 0.45 7.75 4.85 13.65

Magnet Coils 2 6800 9.50 11.50 0.30 13.50

Magnet Iron 49000 11.36 13.50 16.25

ANNEX 1



PROPOSEDPARAMETERS OF L* SURFACE HALLS AND EXTERIOR STORAGE AREAS

FUNCFION No. DIMENSIONS AREA CRANE HOOK HEIGHT ELEVATORS HVAC* EXT STOR AREA
m m2 t in m2

Magnet coil 2 62x26x14 1612 100/20 8 HAC 2700
constr assy test

Magnet iron 1 300 8 2800
constr. mobile + 1700

Magnet power

Muon 1 124x26x18 3224 20/5 12 HVAC
constr assy test

Muon module 1 56x26x14 1456 20 8 HAC
frames

Calorimeter I 40x26x14 1040 40/3 8 MAC
assy test

VeriexITRD/Shop I 40x26x14 1040 20/5 8. HAC
any test

Cryogenics 1 500 5 8 HVAC
inst.test

Main shaft 2 80x26x14 2080 100120 8 1 HVAC

Control Room shaft I 40x26x8 1040 10 5 1 HVAC

Offices 1 56x26x14 1456x3 2 HVAC

Gas 1

Cooling

Ventilation

EXectrical ANNEX 2
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27 September 1989

Main parameters of
L* magnet compared to

L3 magnet

Parameter L3 L*
Free internal diameter 11.4 m 19 m
Free length 12 m 28 m
Magnetic induction 0.5 T 0.75 T
Width of conductor 90 cm 150 cm
Weight of coil 1000 tons 6800 tons
Electric power DC 4 MW 20 MW
Induction in iron 1.6 T 1.8 T
Thickness of barrel 84 cm 196 cm
External diameter 15.8 m - 27 m
Thickness of crown 100 cm 229 cm
Total weight of iron 6000 tons 49000 tons
Axial coil packing factor 0.9 0.91
Total radial distance for
insulation

31.5 cm 40 cm

Conductor thickness 6 cm 9 cm
Number of turns - 168 273
Current - 30 300 A 66 100 A
Coil inductance 0.3 mH 112 H
Coil resistance 4 mfl 4.6 mfl
Voltage across coil 125 -V 300 V
Ampere-turns factor 1.058 1.08 -
Cooling water flow. 160 m3/H 800 m3/H

FIGURE 3
18
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