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Cryostat clean room




Cryostat clean room: requirements and main features

Build a suitable environment for the assembly of the DS-20k detector, in terms of spaces, handling of pieces, air purity (dust

and Rn), safety of people and equipment.

* maintain an ISO 7 particulate class (ideally ISO 6)
* maintain Rn level < 100 mBqg/m3

* maintain temperature of 20 °C +- 1 °C

* minimize humidity

* insert large pieces without spoiling the air quality inside
the CR

* |ower the pieces into the CR assembly space

* move the detector inside the CR without damaging the
delicate cryostat floor (and walls) primary membrane

e provide air-lock and infrastructure for people access

e possibility to dismount “easily” part of the CR for big
assemblies insertion/extraction

« provide safety infrastructures/systems to allow for work in
confined space

Assembly volume dimensionsb x I x h

8437 mm x 8437 mm x 7900 mm

Insertion volume dimensions b x| x h

4800 mm x 7300 mm x 4080 mm

CR total main volume 700 m3
Number of HEPA filter units 25
Recirculation air flow 30'000 m3/h
Makeup air flow 250 m3/h
Makeup air Rn level 1-10 mBg/m?
HEPA filters maximum heat load 12.5 kW

Air Treatment Unit capacity 7'500 m3/h
Target Relative Humidity 0 %

Target Temperature 20 °C? +- 1°C

Target 1SO014644-1 particulate class

ISO 7 (ideally ISO 6)

Target Rn level

< 100 mBqg/m3
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Planimetry: Future state of the Hall C




Cryostat clean room: layout
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Cryostat clean room: layout

7,
material airlock (MA) > MAcrane area

MV crane area
removable roof panels (5.5m x 5.9m)

rescue manhole DN700

people airlock to MA

Walkable floor at
gowning room the level of cryostat

roof

sliding door from MA to CR
people airlock to CR
entrance to CR

access manhole DN700

CR main volume



Clean room: layout

Walkable floor at the level of

cryostat roof

material airlock floor (5.5m x 7.1m)

clearance for lowering material into

CR main volume (5.0m x 5.9m)




superstructure

material airlock floor

dome tower

Cryostat clean room: layout

TOTAL  INNER
VOLUME: 700 m3

CR

false floor

n. 15 HEPA filters (top array)

CR crane (4 ton)

cryogenics top cap

n. 10 HEPA filters (bottom)

primary membrane



air return lines shape being optimized to
trade-off between aeraulic constraints and
assembly operation space requirements

Aeraulic system integration

air return lines
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Hall C cranes for ID assembly




Hall C cranes

« Hall C is equipped with 2 overhead cranes:

« an arc crane with 2 independent hooks, each one with 20 t working load limit (WLL)
 a flat crane with 1 hook, with 5t WLL
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l flat crane
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Hall C cranes for ID assembly in clean room

« for ID assembly purposes, only the arc crane is usable due to height limitations wrt the Clean Room envelope
« a complete mapping of the arc crane hooks position is available
 the flat crane will be “parked” on the south side of Hall C (between the cryostat and the cryo support structure)

material main - for the ID assembly, the pieces (i.e. anode, cathode, barrel,
airlock volume grid, BOP, TOP and SS vessel top dome) will be inserted
. first in the material airlock (MA)
59
@@@‘5‘5\5  the limited vertical clearance on top of the MA forces us to
9 <1399381mim use lifting beams instead of slings or chains

it would be good to have one single lifting tool (telescopic
beam?) for all the pieces (whose responsibility is this?)

» for the cathode and SS vessel top dome, dimensions
are such to require the use of an external crane

* a detailed study of insertion of each piece (along with their
exoskeletons) inside the MA has to be carried out (we
would require to get the step files of the exoskeleton being
worked out by UAlberta team)

« if issues arise we still have some (little) margin to reduce
the height of the MA
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External cranes for ID assembly in clean room

» for the cathode and SS vessel top dome, dimensions are such to
require the use of an external crane

 we are in contact with a local company which performed already other
works for DS CretoneRex

135000 ¥ E9

725
L = .I-"-—cg 30000+ 19920 12640 8520 5960 4600
h ‘ Ibs 66138(-) 43916 27866 18783 13140 10141
L kg 25680 15760 10280 7070 5150

lbs 56615 34745 22664 15587 11354


http://www.cretonerex.it/

Backup slides




CR technical ificati . .
inworky Cryostat clean room: current status of the design
( @ * apreliminary design of the superstructure is now completed and a quotation is available

NN IS [P *  aquotation of the internal 4-t crane is available

3016043 - Ultima m

. currently working on the structural design of the dome tower, a frame which will
support the SS vessel dome during cabling, connection to the ID, final integration

. the preliminary aeraulic design of the CR is completed, including CFD simulations of the
air exchange rate and dimensiong of the Air Handling Unit

 work is ongoing to define the safety procedures for access and rescue (confined space)

*  constant interaction with the ID assembly team to keep under control integration issues

between the tooling and CR

. routing proposal of the Rn-abated air from the DS-50 Rn abatement system to the CR

Rn abated air supply pipe has been shared with the lab

and PSV exhaust routing

(released) . in work document on technical specifications of the CR (currently 60 % completed)
w ] *  planning to proceed soon with 3 INFN tenders:
L e O  superstructure
e s o CRcrane

S o  CR panels, plants and safety systems

. planning to integrate the updated infrastructures models with the tooling from UAlberta
team for the finalization of the ID installation book
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https://edms.cern.ch/document/3086190/1
https://edms.cern.ch/document/3086190/1
https://edms.cern.ch/document/3086190/1
https://edms.cern.ch/document/3086190/1
https://edms.cern.ch/document/3016943/1

superstructure

Cryostat clean room

by Michele Angiolilli
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preliminary design of the superstructure, including

structural design vs. functional requirements of
FEAs and 3D models is completed

the CR and installation interferences have been

carried out
currently working on the structural design of the

dome tower
next steps: filing of the documentation to Genio

Several iterations for the optimization of the
Civile + tender




Cryostat clean room: aeraulic design (1)

250 mc/h «make up» from .
HallC Rn Ab System; Option 2 * 250 m3/h Rn-abated make-up air
LNGS cooling Option 1 T min =10°C; P atm from DS-50 system

water out 3

T=13°C 0.6m * n. 25 (15+10) HEPA filters for CR
! recirculation of 30’000 m3/h
0,4m

‘ Tairin=20°C Hj ﬁ I i i * n. 2 0.6 m high air plenum (one
43 43 LAl LAl for each HEPA filters array) with

pressure balance connection

AHU {Air Handling aal 2m
Unit): * an external 7500 m3/h capacity
7500 mc/h T 0C Air Treatment Unit dimensioned

RH = 0 % for 17.5 kW heat load

] L P=atm

T 4 V7 « 1 I/s water cooled coil (from
74 LNGS chilled water circuit)
T air out = 13°C li a,5m

LNGS cooling
water in
T=10°C

* n. 4 internal air return ducts

» portable H14 air purifiers (eff >
99.995%) for the material airlock

by Lidio Pietrofaccia
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FLUSSO NON UNIDIREZIONALE E MISTO TIPO VERTICALE

Numero di ricambi d'aria raccomandati in clean rooms.

Classe Cleanliness Velocita media Ricambi Efficienza min. Ubicazione Area occupata
di purezza Class su filtri finali d’aria filtri finali dei filtri finali dai filtri**
dell’aria
Fed. Std. 209 Unita Inglesi m/s vol/h % Yo
A35eM4 100 e 300 0,40 - 0,80 - 480 99,9995 Terminale 20-50
M5 | 100063000 | 045-085 ||  40-)20 99,939 Terminate 10-20
|: et e M6 10 000 e 30 000 0:75:-2,50 - 40 99,99 ~_Term./Canal. 10-20
M65eM7 1000000e3000000] 0,75-3,00 10- 20 95 Canalizzata 5-10
ACH ACH
Contour 2 Cont:;rszo
i387 4387
42.24 4224
40 61 40.61
38 97 38.97
37.34 37.34
3571 35.71
34 08 34.08
32.45 32.45
30.82 30.82
20 18 29.18
27 .55 27.55
25.92 2592
24.29 %g-gg
2103 21,03
1952
17.76 .
16.13 16.13
14.50 14.50
\ (
ACH @ 0,5
ACH @ 3,5
m height .
9.000 (m) m height

Cryostat clean room: aeraulic design (2)

ACH = Air Change per Hour

9.000 (m)

ACH
Contour 2

ACH @ 6,5

0

m height

2,250

9.000 {m]

6.750
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Cryostat clean room: access, rescue, safety

e cryostat CR will be a confined space work environment,
which is subject to specific safety rules by the Italian law
(DPR 177/2011, D. Lgs. 81/08)

* access and rescue procedures document in preparation,
possible aspects to discuss/consider:

] [P R ER p

Tripod for

rescue o operators must follow specific training courses (work in

confined space, work at height?)

o presumably, a foreman will need to be present for
supervision of the works from outside the CR for 100 % of
the time with proper access to the camera and CR safety
system

gy AR

o access and rescue procedures must be discussed and
agreed with the lab

Access

« safety systems (i.e. ODH, fire detection, camera
scaffolding

systems,...) are being planned and included in the
technical specifications
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