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the future CQ cooling systemsfor silicon detectorsat ATLASnd CMS We will ©
undergroundand hasbeenappliedto both experiments Systemswill be equipped

controlsrelated challengedacedduring the prototyping programand solutionsdep
presenthow we planto organisecommissionin@nd systemperformancecheckout.
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In the scopeof the High Luminosityprogramof the LargeHadronColliderat CERNthe ATLA&Nd CMSexperimentsare advancinghe preparationfor the production,commissioningand installation of

evolution of the successfuPPACIltechniqueallowingfor oil-free, stable,low-temperaturecontrol. Thenew systemsare of unprecedentedscaleand largelymore complexfor both mechanicsand controls
than installationsof today. Thispaperwill presenta generalsystemoverviewandthe technicalprogressachievedoy the ERDTgroupat CERMverthe lastfew yearsin the developmentand constructionof
etaill a homogenisedinfrastructure and control systemarchitecture which spreadsbetween surfaceand
evel redundancy(electrical, mechanicaland control) describedin detail herein We will discussnumerous
oreadfrom electricaldesignorganizationto instrumentationselectionand PLQorogramming We will finally
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Final 2PACtooling plants
AATLAS =6 + 1 backup
ACMS = 8 + 1 backup

Fina
AATLAS = 6+1
ACMS = 12+1

R744rimary systems

Liquid

Pressure
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3-head plant

Max power/unit
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Detector
distribution
lines

Pixel End Cap (PEC) -40 57
Pixel Barrel (POB) -40
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Pixel inner system (PXI) -40 29

34
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Strip End Cap (SEC) -38 55
Strip barrel (SBR) -38

69

HGTD -40 o4
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Spare plant

1 3

Enthalpy
A No interruption of CQ flow to detector o oW

Total cooling power requested kW
Temp. at  Heat per cooling Cooling Plant type (Pum
detector exit unit units

heads)
#

309

Max power/unit

kW
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Detector
distribution

_ Outer Tracker (OT) -35 36
acceptablan caseof powercut.

69

87

Inner Tracker (IT) -35
A CQ systems are designed as N+L

87

87

Barrel Timing Layer (BTL) -35 46
redundant, supplied via UPSbackedup

87

Calorimeter Endcap (CE) +z NEAR  -35 62
by diesel, both for 2PACLand part of
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Total cooling power available (30% VIQ)
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552

Calorimeter Endcap (CE) +z FAR -35 62
Calorimeter Endcap (CE) -z NEAR -35 62
Calorimeter Endcap (CE) +z FAR -35 62

R/7441to allow for continuousrunningand

ambient heat pickupremovalevenwhen Normal operation

detectorpoweris off. - L -

Endcap Timing Layer (ETL) +/-z -35 85
Experiment

Spare plant
A FullyCERNUNIOC®asedcontrol system 1

with redundant PLCsarchitecture using > ==

distributed 1/Os spread over long F

distance between surface and i ) N

underground : E E| z
A Very advanced detailed integration

studiesboth in ATLASNdCMS

Spare plant runs cold over the spare manifold
for direct kick -in (IBL method)

Backup operation
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Plant 1

Spare plant replaces any of the other units, whi
be dismounted for maintenance or repair
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CONCLUSIONS

\CI\/ISexperiments

Duringthe lasttwo yearsthe CERNERDTCQ coolingteam consolidatednumerousresultsfrom a large
scaleDEMOprototype commissioningphase Theoutcomeof the DEMOexercisenhasbeenimplemented
In final designsfor all controls,the first 60 control cabinetsare currently under production Thecooling
plantsand accumulatorsare designedand are currently in the tenderingphase Thishasbroughtusvery
closeto the productionof upcomingcoolingplantsandtheir installationand commissioningt ATLASNd
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DEMO facllity at CERN

Ae DEMOfaclility is madeup of one large-capacity3-headcoolingplant (the

Lewa LD@ pump), one smallercapacity one-head plant (the Lewa LD@A
pump),an accumulatorunit, a surfacestoragesimulator,and a R744 primary
systemnic
systemfor

knamedda { & a!i£DEMOis a 1:1 size pre-production and test
noth mechanicsand controls ThisCERNbasedfacility is shownin

Fig 4. All t
operational conditions,and at coolingloadsup to 100kW. Theload on the
coolingplant mimicsthe detectorandis achievedby two DummyLoadskids
Each skid Is equipped with two 25kW heaters, controlled valves and
Instrumentationpiloted by two independentM340 SchneidePLC$asedon
/[ 9 w bKl@O$ramework The SystemA R744 chiller is a prototype for the
final primary chiller,andis the first ever R744 unit built at CERNIt servedas

ne individualcomponentsand instrumentsare tested under real

a prototype and proof-of-concept for future multi-stage R744 primary
systemf ATLAANdCMS

ATLAS integration CMS integration

SCADA Interfaces

Total107 control cabinets for ATLAS and CMS

PLC Interfaces




