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The discussion, illustrations and routing apply to the South Magnet.  

Routing of various services and cabling is shown in Figures 2 through 6.  Cable trays  are shown in Figure 7, page 10.  

A table that defines exit port size requirements is shown on page 11.  

Cable trays--- FEE 

We are anticipating the use of plastic trays, with covers, at several locations both inside and outside the magnet. Our application uses the tray both as confinement and routing mounts and also for separation of signals and services.  

The picture below shows the Amp house cable (anode) routing to the exit port.  These cables are routed alongside the main beams and behind the spoke shadow.  

Cables are routed across octants through trays attached to the back plate.

Picture.bmp of one octant

[image: image1.wmf]
 ‘Inside’ usage.

Trays will be used to route and contain cables from the station 2 detector to the exit port.  Cathode signals, Anode signals and Anode support services will be routed beneath (smaller R) the FEE support structure main beams.   Services such as detector gas, water, Nitrogen, High Voltage, etc. will be routed within the channel of the main beam. 

Figure 1 shows a section of the main beams at a location downstream of the station 2 detectors and service routings.  

[image: image11.wmf]tray

Figure 1: cross section

Description of cross section 1

A total of 4 trays are shown in the figure 1:   Three (3) trays are used for Anode signals and 1 tray for the cathode signals.  The 3 anode trays are shown supported at the lowest 2 positions plus 1 to the right of center of the tray grouping.  A standard 3-inch by 3-inch (cross section) tray has been selected.  

The Anode cabling trays will enclose a total of 30 each (36 for North), 0.57 inch diameter multi-paired cables from station 2.  These 30 cables are grouped in 3 bundles, each bundle containing 10 cables, the bundle diameter is 2.68 inch (South) and is shown superimposed on the cables in the tray.  This technique is used in grouping the other services as well; e.g. the detector voltage bundle contains 12 each, ¼ inch diameter cables, and is grouped into a 1.5 diameter bundle.  This bundle diameter is used in routing from point of origin to the exit port and also to establish cable properties such as bend radius. 
Figure 2:  octant and port nomenclature
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The standard octant labeling system is used; octant number 1 is facing West.  Exit ports are labeled from A through G.  The cabling labeling system follows the following code:

1. Cathode signal output

· C  Cathode,  Octant number,  Station number, LETTER ID: Exit Port:

· e.g. C42B   
denotes the cathode signals from octant 4, detector at station 2, and routed through port at B.

2. Anode signal output

· Anode ,  Octant number,  Station number, Exit Port ID.

· e.g. A52B   
denote the anode signals from octant 5, detector at station 2, and exits at B port

3. Anode services such as control,. power, monitoring, etc

· Anode Service,  Octant number,  Station number, Exit Port ID.

· e.g. AS73F   
denote the anode service cables to octant 7, detector at station 23 and exits at F port

4. Other services such as water, Nitrogen,--

· Services,  Octant number,  Station number, Exit Port.: 

· e.g.  S43B.  water, nitrogen to octant 4, station 3, routed through exit B 

5. Detector voltage

· Voltage detector, Octant number, Station number, Exit Port.  

· V52A voltage to octant 5, detector at station 2 and routed through port 
A.

5. Detector Gas

· G52A detector gas to octant 5, detector at station 2 and routed through port 
A.

Figure 3  anode


[image: image2.wmf]routing trace from sta 2 contains the cabling included in the 3 bundles

above, the sta 3 bundles have a diameter =3.25”


The heavy lines indicate routing of anode output signals. Each routing represents a total of 3 bundles which represent 30 cables when routed from station 2 and 45 cables when routed from station 3.  

The cables have been grouped into 3 bundles, each represents a grouping of output cables from a gap of an Amp house: i.e. A72B# contains 3 bundles of 10 cables.  

The bundles (large circles below the routing figure) illustrated in the figure above represent the South Magnet station 2 detector anode output.. Three similar bundles at a diameter of 3.25 inch route from the station 3 detector.   
Figure 4: cathode
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The heavy lines indicate routing of cathode output signals. Each routing for a station 2 output represents a total of 40 cables. Each routing for a station 3 represents 60 cables.  The cables from the FEE chassis have been grouped into a bundle at the main FEE support structure beams.

The bundle (large circle below the routing figure) illustrated in the figure above is for the South Magnet station 2 detector cathode output.  The bundle accommodates 40 cables in a 2.64 inch diameter.
Figure 5:  anode services
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The heavy lines indicate routing of anode services. Each routing represents a total of 6 cables.  The cables have been grouped into a bundle, which is formed of 3 cables with an outer diameter of 0.464 inch and 3 additional cables with an outer diameter of 0.256 inch.  These routings terminate at the Amp house.

The bundle (large circle below the routing figure) illustrated in the figure above is for the South Magnet station 2 detector anode services.  The bundle diameter required to accommodate 6 cables is 1.4 inch.
Figure 6: other services


[image: image5.wmf]voltage


The heavy lines indicate routing of services. Each routing represents a total of 4 bundles.  The bundles have been formed from the various services required by the detectors and 

FEE.  

The bundles (large circles below the routing figure) illustrated in the figure above are for the South Magnet.  The gas bundle has a diameter of 0.82 inch and is comprised of 4 each ¼ inch diameter hoses.  The water bundle has a diameter of 1.00 inch, the Nitrogen a diameter of 2.0 inch and the detector high voltage has a bundle diameter of 1.5 inch.  The voltage bundle is comprised of 12ea ¼” cables.
Figure 7:--tray routing

[image: image6.wmf]
The heavy lines indicate the location of cable trays used inside and outside the magnet.  ‘Inside” magnet trays are used to contain and route cables from an octant to the exit port.  A short tray section is used “below” (small R) the main beams as shown in figure 1. Other trays are used at the back plate to route cabling across octants to an exit port.  The back plate trays are used at octants 6 and 8.  

‘Outside’ tray routings have not configured, but each routing may represent several trays because of necessity to separate and segregate services and signals.  These trays transport bundles from the exit port to the rack and services distribution platform located above the magnet.

Each tray routing represents bundles that vary in total bundle count.  The trays exiting at ports F and C contain the largest bundle count and will have a larger cross section.  Trays from G through B will contain the bundles that have been formed from the various services required by the detectors and FEE from 1 octant.

Exit port size requirements

The following table gives the port size requirements.  Two conditions are considered: with and without anode cabling.

Dimensions are in inches, the larger dimension runs along the Z axis direction.  The port dimensions correspond to the minimum cross sectional area.


SOUTH
SOUTH
NORTH
NORTH


Location

PORT
with Anodes
without

Anodes





inches





A
16.5 X 9.0
11.5 x 9.0
NA



B
16.5 X 9.0
11.5 x 9.0




C
18.75 X 11.5
14.0 x 9.0




D--*1
no change
no change




E---*1
no change
no change




F
18.75 X 11.5
14.0 x 9.0




G
16.5 X 9.0
11.5 x 9.0
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16.5 X 9.0
11.5 x 9.0




1*  assumes these ports cannot be modified.

 Fig 8:  ports at locations A,B,G,H  with anode
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The diagram shows port size and the cabling that exits the octant at port locations: G-H-A and-B.  The dimensions are given in inches.  Superimposed is the 2 octant cabling port.-

Fig 9:  port C-F    with anode

The figure shows the bundles that exit the magnet at ports C and F and defines the port size requirements for both the North and South magnets.

[image: image8.wmf]
Fig 10:  port no anodes

The figure shows the port size required to accommodate the bundles for 1 octant of the South magnet when Anode cabling is removed.  The existing port size is shown superimposed on the figure.  

[image: image9.wmf]
Fig 11:  port (2) no anodes

The figure shows the port size required to accommodate the bundles for 2 octants of the South magnet when Anode cabling is removed.  The existing port size is shown superimposed on the figure.  
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routing trace from sta 2 contains the cabling included in the 3 bundles above, the sta 3 bundles have a diameter =3.25”
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