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Abstract 

PRR1 document will be issued for every important ATLAS cable to be installed by TC. The PRR1 is prepared before starting the cable purchasing procedure. It contents info on cable and connectors characteristics, total cable length, procurement schedule and installation issues. Besides providing the total cable length necessary for tender procedure this information allows to work out a cable installation scenario as well as to make sure that cable procurement schedule agrees with ATLAS installation schedule. 

PRR1 documents are stored in EDMS in folder ATLAS/Atlas Technical Coordination/Technical Matters/Cabling/Cables/PRR1.
The document combines information provided by detector and by TC, topics to be filled in by detectors are written in blue. Due to different level of cable readiness different level of details is expected for each cable. 

TC initiates the PRR1 document, filling in its part and storing the document in EDMS. Person responsible for procurement of the cable is in charge of completing or providing with the information from detector side. When PRR1 is ready TC starts an approval procedure.
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Cable name

Tilecal TTC and S-LINK Fibers
1 – EB-A  split #A to USA15, 36 fiber cable, 32 used, 4 spare

2 – EB-A  split #B to USA15, 36 fiber cable, 32 used, 4 spare

3 – EB-A  split #C to USA15, 36 fiber cable, 32 used, 4 spare

4 – EB-A  split #D to USA15, 36 fiber cable, 32 used, 4 spare

5 – EB-A  split #E to USA15, 36 fiber cable, 32 used, 4 spare

6 – EB-A  split #F to USA15, 36 fiber cable, 32 used, 4 spare

7 – EB-A  split #G to USA15, 36 fiber cable, 32 used, 4 spare

8 – EB-A  split #H to USA15, 36 fiber cable, 32 used, 4 spare

9 – EB-B split #A to USA15, 36 fiber cable, 32 used, 4 spare

10 - EB-B split #B to USA15, 36 fiber cable, 32 used, 4 spare

11– EB-B split #C to USA15, 36 fiber cable, 32 used, 4 spare

12 -EB-B split #D to USA15, 36 fiber cable, 32 used, 4 spare

13– EB-B split #E to USA15, 36 fiber cable, 32 used, 4 spare

14 - EB-B split #F to USA15, 36 fiber cable, 32 used, 4 spare

15  -EB-B split #G to USA15, 36 fiber cable, 32 used, 4 spare

16 - EB-B split #H to USA15, 36 fiber cable, 32 used, 4 spare

17– Barrel North end split #A to USA15, 36 fiber cable, 32 used, 4 spare

18– Barrel North end split #B to USA15, 36 fiber cable, 32 used, 4 spare

19– Barrel North end split #C to USA15, 36 fiber cable, 32 used, 4 spare

20– Barrel North end split #D to USA15, 36 fiber cable, 32 used, 4 spare

21– Barrel North end split #E to USA15, 36 fiber cable, 32 used, 4 spare

22– Barrel North end split #F to USA15, 36 fiber cable, 32 used, 4 spare

23– Barrel North end split #G to USA15, 36 fiber cable, 32 used, 4 spare

24– Barrel North end split #H to USA15, 36 fiber cable, 32 used, 4 spare

25– Barrel South end split #A to USA15, 36 fiber cable, 32 used, 4 spare

26– Barrel South end split #B to USA15, 36 fiber cable, 32 used, 4 spare

27– Barrel South end split #C to USA15, 36 fiber cable, 32 used, 4 spare

28– Barrel South end split #D to USA15, 36 fiber cable, 32 used, 4 spare

29– Barrel South end split #E to USA15, 36 fiber cable, 32 used, 4 spare

30– Barrel South end split #F to USA15, 36 fiber cable, 32 used, 4 spare

31– Barrel South end split #G to USA15, 36 fiber cable, 32 used, 4 spare

32– Barrel South end split #H to USA15, 36 fiber cable, 32 used, 4 spare

33– Tilecal  Spare  to USA15, 36 fiber cable

34– Tilecal  Spare  to USA15, 36 fiber cable

35– Tilecal  Spare  to USA15, 36 fiber cable

36– Tilecal  Spare  to USA15, 36 fiber cable

1.1 Cable function 

These cables  Carry TTC information to Tilecal drawers, and carry Tilecal data to RODs.

They will go from the Tilecal drawers to patch panels in USA15 near the RODs and TTC passive fanouts.
1.2 Cable Identifiers

???????????????
2 General characteristics

2.1 Outer diameter 1
< 16 mm 
2.2 Cable construction

Each cable has 36 optical fibers.  The fibers are 50/125 pure silica (no doping required) and must be made by Plasma Optics in order to satisfy the rad-hard requirement.

Cable Construction Options:

1) Ericsson cables with 3 ribbons of 12 fibers internal.  

     1.A   Split individual fibers out of the cable, 3 to 5 meters long at the Tilecal Fingers.

             Split individual fibers to patch panels in USA15.

      1.B  MTA connectors on ends of ribbons and utilize fanout patch fibers with 
matching MTA  connector on one end.
2) Draka / Chromatic Technologies cables with 6 groups of 6 fibers internal.

     2.A   Split individual fibers out of the cable, 3 to 5 meters long at the Tilecal Fingers.

             Split individual fibers to patch panels in USA15.

Option 1:    Ericsson  with 3 ribbons of 12 fibers per ribbon:
[image: image1.wmf]
Option 2 :  Standard 6 cables of 6 fibers each inside one cable:
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2.3 Bending radius 1
( 33 cm  for Cable,  12 cm for single fibers after splitout.
2.4 Weight per meter 1 

0.13 kg per meter

2.5 Cable Data sheet or CERN SCEM number 2
List of safety standards applied to the cable according to CERN IS.23 3 

IEC 332-1, IEC 332-2, IEC 332-3    LSZH
2.6 List of standard safety tests done by manufacturer 2, 3

IEC 332-3,  LSZH, Pull Strength
Connector description

· Individual fibers from each cable split out to 
36 individual SC connectors on the Tilecal Drawer  end and 
18 individual ST connectors on the ROD end and  
18 individual ST connectors on the TTC end
The ST connectors will attach to 0.9 mm fiber and will be protected inside the racks in USA15.

The SC connectors may attach to either .9 mm or 2 mm or 3 mm fiber, depending on the splitout option.

We assume that connectors which require epoxy will be used because of cost.


 Other connectors are available.
· Connector cabling:
· There are Several options for splitting the fiber out of the cable with 3 to 5 meter runs of individual fiber before the connectors
Option S


Splitout for Ericsson Fibers Cable

[image: image2.jpg]




Option T:


Cast RTV splitout on each 6 or 12 fibers of the 36 for either brand of cable.

[image: image3.jpg]



Option U;
A commercial splitout for Draka / Chromatic Technologies Cable. 
A 6-fiber sub-cable to each splitout box.
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2.7 Connector manufacturer reference 2
OPTICAL Properties
2.8 Optical characteristics of the cable
· Fiber Optical Characteristics:

Fiber  50/125 GRIN Multimode, pure silica
Attenuation Coefficient  
850nm < 2.5 dB /km,

  1300 nm < 0.7 dB /km

Minimum Modal Bandwidth
850 nm   > 400  MHz.km
1350 nm > 400  MHz.km


Chromatic Dispersion
FDDI Spec

Numerical Aperture    0.2

· Fiber Geometrical Characteristics

Core Diameter    50   +- 2.5 u
Core Non-circularity
< 6%
:Core-Cladding Concentricity Error   < 1.5 u
Cladding Diameter
125 +- 2 u
Cladding  Non-circularity
< 1%
Coating Diameter
in Option 1 -  250 u




In Option 2 – 0.9 mm

2.9 Electrical tests results 2, 3
2.10 Shielding 

Cable length

2.11 Total cable length with 20% accuracy 

120 m +-  20%
2.12 Reference to additional info

2.13 Comments on cable routing (restriction on cable length for trigger and some LV   cables etc.) 7
Cables to EB will be longer than cables to the Barrel, because they are routed in a flexible cable tray (cahin ?) below Tilecal, and then routed around the ends of the EB.
3 Procurement schedule 

3.1 Market survey starting date 4
06/05/2003

3.2 Invitation to Tender/Price Enquire starting date 4
3.3 Contract/Order date

3.4 Delivery date 1
Not later than May 2004

3.5 Time need for attaching connectors and preparing bundles 1

There are several options:

A) The most likely option is to pull the cables first, then do the splitouts and install the fiber protection and the connectors.  This is likely in order to obtain the correct lengths.

B) One might  do the splitouts for Barrel and EB before pulling the cables, and install connectors on the Tilecal end before pulling, and  then install connectors in USA15 later.  The preparation is most likely 2 to 3 months.
3.6 Date of delivery to CERN 

Not later than May 2004

3.7 Installation starting date

3.8 Contact person

4 Cable Installation issues

4.1 Cable cooling requirements (power dissipation, working temperature) 5, 1
4.2 Special conditions (isolation from sources of noise etc.) 7

4.3 Connector attachment scenario. 6  Time need for attaching one connector, comments on complexity of this operation.  Statements on impossibility of attaching connectors in situ. 6 

I have two estimates of $9 labor to attach each connector.  In addition, I have one estimate of  $9 labor per fiber for the combined work of splitout and installing individual fiber protection and strain releif.

There is time for epoxy cure, time for  polishing (50 connectors per hour), time for testing (A few minutes per pair, with 2-way radios and loopback fibers) etc.

Very likely the cables could be run to the Tilecal fingers, marked for length and splitout position,  then laid on the floor in UX15 for splitting, protection, and connector attachment.  At the USA15 end, they could be run to the correct racks (Ideally the face of the frame between racks) and then cut to length and split and connectors attached.

 In the scenario where the connector work is done by local labor at CERN, we would need to buy a fiber polishing machine (about $7000) and Fiber tester (about $1200) and loopback fibers and two way radios. 
Judging from the amount of wastage in commercial cost estimates,  There could be a substantial 

failure rate when the connectors are first attached. Subsequent passes at re-work might be needed.
4.4 Number of cables in bundle, comments on bundle preparation 7

There are 36 cables from USA15 to the center of Tilecal. From there there there is a bundle of 9 cables to each EB through chain cable trays.  The center  18 cables go to different places on the Barrel.

32 of the cables would go to 32 patch panels in USA15.
4.5 Comments 7
4.6 Contact person

1) David Underwood
High Energy Physics

Argonne National Laboratory

USA

dgu@hep.anl.gov
usa phone 630-252-6305
2) 

__
______________________________________________________________________________

1 Estimation if the cable or connector is not defined yet 

2 If manufacturer has been selected 

3  Not necessary for standard CERN cable

4  If market survey and tender procedures need to be done

5 For LV and Power cables 

6 As a rule a cable is installed with the connector attached at one and. Another scenario should be agreed 

   with TC. 

7 Can be omitted if no comments 
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