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IHU SID Assembly for Vertical Shafts & Japanese Site
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The assembly procedure of SID is driven by the its specific design features

Compact design with 5T Solenoid

Single Ring Barrel

Self Shielded: Stray Fields & Radiation

Short L* with FFS QD0’s supported from the doors
"

T000 —
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MUON
Barrel Ecal 60
Barrel Hcal 450
Caoil 192
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Total Barrel 3990 e -l
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Endcap Ecal 10
Endcap Hcal 38
Endcap Iron 2100
Pacman 100 .
Feet 60
BDS 5 Tracker
Total Door (x1) 2313
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Two basic layoutsof the experimental areas are considered, the main
difference being the geometry of access tunnels:

*Vertical shafts (Europe, Americas)

*Horizontal shafts (Japan)

1. The assembly procedure will be different for the two sites
2. Both layouts must satisfy push-pull requirements
3. The detector hall must be optimized for costs: benefits vs. features

Site Development
( Assembly Hall area)

Access Portal



Vertical Shaft Sites
Europe, Americas, Asia



Detector Hall Optimization

Agreed at ALCPG11 (Eugene) that both detectors move on platforms

Common effort MDI-CFS moved to the implementation ofthe push-pullreqg’s on
the RDR 2007 IR Hall.

Found several inconsistencies, i.e. small shaft, narrow cavern, floor depth.

Inadequacy of layoutto the surface assembly and expected maintenance
scenarios J H H L
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Layout1

_______

RatingScale 1+5 : 1=Low, 5=High
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Surfaceassembly of Magnet

Underground installation of Tracker,

I |

2 Calorimeters and Forwards ! 4 2 2 4
3 Number andSize of Cranes 3 3 3 2 4
4 Costs:Shafts and Halls size 4 2 2 2 3
5 Infrastructures NA NA NA NA NA
6 EasyMaintenance, Smooth Operation 2 4 3 2 4
7 Beam Comissioning 1 1 1 4 4
8 Safety 2 4 2 2 4
Final Score 14 22 16 17 27
,,-‘-,
W / i \I Layout 3
_Lavout2 N/ |
T A\ f/ .
\ 3\ i 1
T 1 ‘:. il ‘
! 1 1 | | 1
I | | 1 |
| ===y » | =r
u | ooy ‘




ILC IR Iayout (LCWS11,Granada)
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Q.ty Description Size

1 Installation (ILD/SID) @18 m
1 Assembly ILD @8 m

1 Assembly SID @8 m

2 Access/Elevators @56 m

1 Gantry 4500 Tan
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RDR 2007 vs. Granada layout
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RDR 2007
Developed Area
3’000 m2

RDR Layout, 2 x 18 m

Single Central Shaft 18m

| [
P 5 Shafts
L Developed Area
3’340 m2
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Surface assembly

1. Assembly of Iron Doors+Barrel on surface
2. Commissioning of the magnet on surface
3. Large capacity gantry



Underground Area




Japanese Site
Horizontal access Tunnels



Detector Hall, Japanese Mountain Site
' SLAC, Dec.2011
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Current Layout, Apr.2012
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End Door

Pacman
on the door
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11 x 200mm Iron plates
40mm gap

)

Total Mass ~ 2’300 Tons



1.58"—BUNC SOCKET HEAD
CAP SCREW x 5.00" LG
CUSTOM HARDEWED WASHER

OUTER PLATE COMF‘ONENT7 YINNER PLATE COMPONENT

180.0 REF.

85.4

|
|
|
|
|
|
|
1
rs
/120.0

1.59"—8UNC HELICCIL » 3.00" LG

Intraplate connections
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« 11 trips from Surface /Door |
* 1 heavy lift / day



MUON |
CHAMBER

MUON
CHAMBER -

MUON

Muon Chamber Installation

CHAMBER T
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Total Elapsed time
~ 2 months / door ( with contingency)




Iron Barrel Yoke layout

Bolted assembly, 144 plates 200 mm thick,40mm gap

Opportunity to make blankassembly atthe factory before shipping

Preliminary Contacts with Kawasaki Heavy Industries

* Platethickness tolerancefor each: 0.1mm

¢ Plateflatness:4mm (ina plate)

e Fabrication (assembling & welding) tolerance: 2mm

e Full trial assembly:capable (but need to study)

3990 tons
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~* 16 trips from Surface
* 1 heavy lift / day




1. Assembly on Site (surface)
2. Test with low current

ﬁ Total Mass = 180 Tons
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Access Tunnel, Coil
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Solenoid on truck,
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Solenoid Installation path (view from the top)
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HCAL Barrel, 12 wedges x 38 tons
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SLD, Liquid Argon Calorimeter
Assembly Beam




QDO Assembly

It can be done in the alcove with the door moved on the platform
Need of a small crane ~3-5 tonsin the alcove




* Alcoves only used for cablingand Door maintenance

* Only Low capacity cranes (monorail ~2-5 tons)
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Possible Optimizations

* Length reduction of the Loading Area
* Totallength2 x56 mvs. 2x 72 m
* Space around IP as temporary storage for tooling
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Cryogenics layout

Gas Helium storage

Cryogenic Service Cavern

Gas helium
compressor L . .
Rigid high pressure warm gas line

‘ Cold Box

Detector Ha || % Flexible cryo-transfer line. Low Pressure,

Dewar Dewar

Valve box Valve box
QDo Solenoid Qbo Solenoid
Detector Detector
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Beam Line

Cold box B

30 m

| v~ Solenoid
Detector B




Surface Area, Very preliminary study




Summary

SID has developed assembly scenarios for both the Vertical and Horizontal
access shaft.

The Detector Hall with vertical shafts has been redesigned and optimized for
the push-pull, ina common effort with ILD.

The Japanese Mountain site with horizontal shafts is preferred by SID, being
closer to the original assembly procedure considered for the design of the
detector.

With the present baseline we believe that there is still a margin to optimize
cost and procedure.

More work is needed to define the layout of the cryogenic distribution and
services

The logisticand procedures of the site on surface for the preassembly of the
detector is at an early stage.



Spare Sides



Cryogenics system design for push-pull

Interconnection

Cold box B




Cold box A

Cryo-line

Detector open on the beam line
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Rotating Pacmen

Electrical motor, low friction hinges
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Detector opening on the beam




;acmen closed: Modified to allow ILD openi%g

19 m
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Interface pieces born by each experiment
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LHC IR layouts =

<
PMal - LHCK35210004 {-_}s
2
87

>

UJ53 - LHCK3S1L.0001
ULSL - LHCK35150001

USCS5 - LHCK3520001

3 shafts

PX56 - LHCK35280001

PM56 - LEPK25260001

UXC55 - LHCK35250001

UJ56 - LEPK25370001

Vue d'ensemble du POINT 1

US54 - LHCK35200001

ATLAS, IP1
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PILLAR - LHCK 35260001

UPX56 - LHCK35300004 ‘!\\ A"I’ (f'\\Q{/\
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UJ561 - LHCK35350001 \ 5
SO
UP56 - LHCK35330001 ULSE - LHCK35350002 UJ57 - LHCK35370001 %

CMS, IP5

3 shafts

U7

LHCb, IP8



