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i~ugress in new environmental friendly low temperature detector cooling % ATLAS
systems development for the ATLAS and CMS experiments.

a2 ABSTRACT

In the frame of the progress towards the High Luminosity Program of the Large Hadron Collider at CERN, the ATLAS and CMS experiments are boosting the preparation of their new environmental
friendly low temperature detector cooling systems. This paper will present a general overview of the progress in development and construction of the future CO, cooling systems for silicon detectors at
ATLAS and CMS (trackers, calorimeters and timing layers), due for implementation during the 3™ Long Shut Down of LHC (LS3). We will describe the selected technology for the primary chillers, based on
an innovative transcritical cycle of R744 (CO,) as refrigerant, and the oil-free secondary “on detector” CO, pumped loop, based on the evolution of the successful 2PACL concept. Different detector layers
will profit from an homogenized infrastructure and will share multi-level redundancy that we will describe in details. The technical progresses achieved by the EP-DT group at CERN over the last years will
be discussed in view of the challenges and key solutions developed to cope with the unprecedented scale of the systems. We will finally present how mechanics- and controls-related problems have been

@dressed via a vigorous prototyping programme, aiming at cost- and resource-effective construction of the final systems, which is starting now. j
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. CO, systems are designed as N+1 .1 FuIIy redundant control system archltecture for both R744 and 2PACL
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« Very advanced detailed integration studies
both in ATLAS and CMS.

» Further optimization and redesign study for
2PACL plant and accumulators are ongoing.

e Multiple complex procurement process are
starting this days to fulfill challenging
schedule of CMS and ATLAS.

e On going DEMO commissioning.
\(R744 sys. A & 2PACL: 3H plant + 1H plant +

accumulator + 2s 50kW dummy loads)

/ CONCLUSIONS \

Last years for CO, project, both the R744 primary and the 2PACL, have been used to move from initial design stage
to prototyping and preparatory for serial production. Major step has been achieved resulting in startup of DEMO | | |
system commissioning which brings important feedback form a scale of the 2PACL cooling system that has never | | : B mE
ever been build before. Results are immediately being translated to hardware and software solutions to be g |/ OCOmmlSSlonlﬂgE | 5 SET _BR
applied in final installation dedicated to new generation of HiLumi LHC detectors. T a—— S/ l 1 \emase?” e |
The commissioning of R744 System A at DEMO has been well completed and validated the principle of operation. | N 4l il - M
Collected feedback was used during the design of larger System B, being pre-production slice of final large scale

modular installation for ATLAS and CMS experiments. Today system B is undergoing extensive commissioning in

@_AS shaft. With dummy load installed ~80m in underground, the oil carry-over and maximum capacity is bein}

DEI\/IO master control B
7l --Cablnet o} .p.ru:m ':_ -
B s, :

determined.



http://www.docu-track.com/buy/
http://www.docu-track.com/buy/

