 Barrel General Services Material Contribution
Date: 19th March 2007
Description

The off-barrel services occupy the space from approximately Z=805 to the end of the cryostat, known as the cryostat flange, at Z=3405. The services can be divided into the following sub-groups, each of which live in a dedicated phi-slot. All of the service groups incorporate some type of patch panel (called PPB1) which provides the breakable junction between the on and off-barrel services. Downstream of the patch panel, all services are managed in aluminium cable trays that are bonded to the cryostat with epoxy resin.
Group A – Module Power cables (48-way)
There are 16 bunches of 48 cables per side. The cable is custom-made and is approximately 5.5mm diameter and comprises 15 insulated and one bare copper conductors and an aluminium foil screen wrapped in a polyimide outer sheath.

The cable tray is made from 1mm thick aluminium alloy and each tray also contains four copper cooling tubes of 5mm OD and 4mm ID.

There are twelve patch panel assemblies each side, each assembly accommodating two cable bunches. The basis of the patch panel is a 2mm aluminium plate that is bonded to the cryostat with epoxy resin. This plate contains captive fixings onto which the PPB1 board which terminates the on-barrel services – in this case the barrel harness, which is already covered elsewhere. This board has six FCI and JST connectors which are connected to the type two cables. The baseplate also includes a substantial aluminium alloy strain relief and ground clamp for the type two cables. A 0.5mm aluminium cover is then bolted to this assembly.

Group A1 – Module Power cables (36-way)

Broadly as described above, but there are 8 bunches of 36 cables per side.

Group B – PST Heater wires, SCT DCS, Rad Monitor and N2 supply tubes
There are 2 bunches of 8 and 2 bunches of 9 type two cables, as above per side, that cater for the Pixel support tube (PST) heater power and sensors, SCT DCS System and the RAD monitor (SIDE A only) making four cable bunches in total. At side C there are 4 N2 delivery tubes and at side A there are 3 N2 return tubes. The PPB1 connection for the tubes is simply via a short length of silicone tube held with stainless steel hose clips.  There are two patch panel assemblies, largely as described for group A, per side. Each patch panel assembly accommodates two cable bunches. As before, the cables and pipes are contained in 1mm thick aluminium alloy cable trays that are bonded to the cryostat wall with epoxy resin.
Group C – Opto services
There are four bunches of fibre ribbon cable per side, which are contained in a 1mm thick aluminium alloy cable tray. These cables connect at a patch panel to the on barrel opto-ribbons that are part of the barrel harness using an MT12 fibre connector. Downstream of the patch panel the fibre ribbons split into DATA and TTC groups using a plastic Y-splice. The patch panel is simply an aluminium housing that retains a sufficient number of MT12 connectors with a cover plate. This assembly is then bolted to the LMT patch panel baseplate. There are two patch panel assemblies per cable bunch, eight per side in total.

Group D – LMT Cooling tubes
The LMTs in the spreader plate region are cooled by monophase C4F10 circuits. This fluid is supplied by 6mm OD copper tubes. The tubes are supported by aluminium alloy rails that are bonded to the cryostat. There are eight circuits per side.
At the PPB1 the connection is made with two stainless steel SERT unions with an intermediate PEEK insulating piece. This assembly is fitted to a purpose-made bridge that is in turn bolted to the rail

Group E – TE/TRT Heater Cables
The layout here is broadly similar to that of group B, but there are two bunches of two type two cables with one patch panel per two cables. The patch panel is contained within the cable tray boundary. The cable tray is made from 1mm thick al/alloy and is bonded to the cryostat wall with epoxy resin.
Group F – TE Heater and Pressure Sense Tubes

There is one bunch of type two cables, exactly as per group E and two 3mm OD copper pressure sense tubes. Joints in these tubes are made using silicone sleeve and stainless steel hose clips

Group G – CO2 Delivery Tubes
There is one bunch of four 8mm OD copper CO2 tubes per side. These tubes are joined via a reducer at the PPB1 region with silicone sleeve and stainless steel hose clips. The tubes are contained in a cable tray of similar construction to the others. 
Reference drawings:

Group A (PPB1)…………….TD-1056-057
Group A (Cable tray)………..TD-1056-026

Group A1 (PPB1)…………...TD-1056-055                                   
Group A1 (Cable tray)………TD-1056-010
Group B (PPB1)…………….TD-1056-194

Group B (Cable trays)………TD-1056-097
Group C (PPB1)…………….TB-0049-802

Group C (Cable trays)………TD-1056-030

Group D (PPB1)…………….ASM0002*      (* Not  an official drawing number)
Group D (Cable trays)………TD-1056-029

Group E (PPB1)…………….TD-1056-186
Group E (Cable trays)………TD-1056-028
Group F (PPB1)…………….TD-1056-186
Group F (Cable trays)………TD-1056-028
Group G (PPB1)……………TD-1056-170
Group G (Cable trays)……...TD-1056-028
Modularity and Location within ATLAS

	Services Group
	Phi(deg)
	R(mm)
	Z(mm)
	Width(mm)

	A (PPB1 region)
	22.5
	1123<R<1150
	875<Z<1565
	320

	
	67.5
	1123<R<1150
	875<Z<1565
	320

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	A (Cable tray region)
	18
	1123<R<1150
	1565<Z<3065
	83

	
	27
	1123<R<1150
	1565<Z<3065
	83

	
	63
	1123<R<1150
	1565<Z<3065
	83

	
	72
	1123<R<1150
	1565<Z<3065
	83

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	A1 (PPB1 region)
	43.5
	1123<R<1150
	875<Z<1565
	240

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	A 1 (Cable tray region)
	37.5
	1123<R<1150
	1565<Z<3065
	68

	
	50
	1123<R<1150
	1565<Z<3065
	68

	Services Group
	Phi(deg)
	R(mm)
	Z(mm)
	Width(mm)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	B (PPB1)
	90
	1123<R<1150
	965<Z<1750
	320

	
	
	
	
	

	
	
	
	
	

	B (Cable tray)
	85
	1123<R<1150
	1750<Z<3065
	118

	
	105
	1123<R<1150
	1750<Z<3065
	118

	
	
	
	
	

	
	
	
	
	

	C (PPB1)
	39
	1100<R<1130
	850<Z<905
	120

	
	49
	1100<R<1130
	850<Z<905
	120

	
	
	
	
	

	C (Cable trays)
	52
	1123<R<1150
	905<Z<3065
	22

	
	
	
	
	

	
	
	
	
	

	D (PPB1)
	5.7
	1123<R<1150
	970<Z<1870
	29

	
	
	
	
	

	
	
	
	
	

	D (Cable trays)
	22.5
	1123<R<1150
	1870<Z<3065
	29

	
	
	
	
	

	
	
	
	
	

	E (PPB1)
	67.5
	1123<R<1150
	970<Z<1870
	73

	
	
	
	
	

	
	
	
	
	

	E (Cable trays)
	5.7
	1123<R<1150
	1870<Z<3065
	73

	
	
	
	
	

	
	
	
	
	

	F (PPB1)
	5.7
	1123<R<1150
	970<Z<1870
	73

	
	
	
	
	

	
	
	
	
	

	F (Cable trays)
	5.7
	1123<R<1150
	1870<Z<3065
	73

	
	
	
	
	

	
	
	
	
	

	G (PPB1)
	5.7
	1123<R<1150
	970<Z<1870
	73

	
	
	
	
	

	
	
	
	
	

	G (Cable trays)
	5.7
	1123<R<1150
	1870<Z<3065
	73

	
	
	
	
	

	
	
	
	
	


Notes: the datum for phi locations is the horizontal position zero in the ATLAS numbering convention.
The nominal width given is symmetrical about the phi azimuth
It is assumed that sides A & C are similar enough for the purposes of a material estimate, with the exception of the N2 delivery/return tubes in group B.

Groups A-D are quadrant-symmetric.

Summary of weighed components
LMT PPB1 board..…….. 64g**    (** with connectors)
DCS PPB1 board.……... 54g**
Heater PPB1 board.…….39g**
Fibre ribbon……..............0.62g/500mm

Type two cable………….28.1g/500mm (conductors 18.5g, al screen 1.2g, insulation 8.4g)

LMT cooling bulkhead….23.2g

PEEK Insert for above….1.5g

LMT cooling inter-tube…2.3g

22mm copper tube………591g/m

8mm copper tube………..197g/m

6mm copper tube………..61g/mm (thin-wall)

3mm copper tube………..35.2g/mm

5mm SERTO union……..25.3g

M2.5*20 st/st screw……..0.7g

M2.5*12 st/st screw……..0.45g

MT spring……………….0.188g

MT guide pins…………..24.6mg

MT housing……………..0.11g

M4*12 st/st screw……….5.35g

M4 st/stl nut……………..2.15g

