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Outline
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Services scheme

• LV, BV, DSS, optical fibers

LV power calculations

• Voltage drop estimates

• Heat dissipation estimates

PP0 scheme

• PP0 v1 layout

• PP0 v2 layout

LV cable

• LV wire candidates

• LV cable candidates



Scheme of the services v1
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Service hybrid PP0 PP1 PS

LV

BV

Optical

fibers

DSS

1.5m 7m

13m 

(assuming PS for LV at the YE1 towers)

1x AWG 26 in

1 x AWG 26 out

1x AWG 30 in

1 x AWG 30 out

6 x AWG 30 in

1 x AWG 30 out

1 receiver

4 transmitters (just one used)

1 cable (conductor) AWG 8 in / 14SH

1 cable (conductor) AWG 8 out / 14SH

1 cable AWG 4 in / 14SH

1 cable AWG 4 out / 14SH

1 cable 49x AWG 30 in / 12SH

1 cable 49x AWG 30 in / 7SH 1 cable 49x AWG 30 in / 7SH

1 cable 49x AWG 30 in / 12SH

1 bundle with 24 fibers / 12SH 1 trunk cable with 144 fibers / 72SH



Scheme of the services v2 
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Service hybrid PP0 PP1 PS

LV

BV

Optical

fibers

DSS

1.5m 7m

13m 

(assuming PS for LV at the YE1 towers)

1x AWG 26 in

1 x AWG 26 out

1x AWG 30 in

1 x AWG 30 out

6 x AWG 30 in

1 x AWG 30 out

1 receiver

4 transmitters (just one used)

1 cable 19x AWG 20 in / 19SH

1 cable 19x AWG 20 out / 19SH

1 cable 19x AWG 16 in / 19SH

1 cable 19x AWG 16 out / 19SH

1 cable 49x AWG 30 in / 12SH

1 cable 49x AWG 30 in / 7SH 1 cable 49x AWG 30 in / 7SH

1 cable 49x AWG 30 in / 12SH

1 bundle with 24 fibers / 12SH 1 trunk cable with 144 fibers / 72SH



LV power calculator v1
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High power 

scenario

Voltage drop at each section, total 2.72V < 3V

Heat dissipation at each section

Assumption  PS for LV at the YE1 towers

Lower than 

recently 

measured

LV cable OD



LV power calculator v2
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2.82V < 3V

3.8kW heat dissipated per SIDE, 7.6kW in 

total per END (2.7kW assumed in the TDR) 

OD of LV single conductor

OD of the cable ~8.6mm
High power 

scenario

Lower than 

recently 

measured



PP0 v1
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28 service hybrids/PP0  14 PP0s per SIDE (10deg segments)

• 14 LV out and 14 DSS out  2 SH/connector

• 28 BV out and 28 BV in  1 SH/connector

• 2 LV in and 2LV out  14 SH/connector

• Fuses still to be implemented

• Preliminary layout presented by S. Los 
https://indico.cern.ch/event/820512/contributions/3429658/attachments/1842929/3023621/ETL-Cabling-
S_Los-May13-2019.pdf

LV in

DSS in

BV in

BV out

DSS out

LV out

https://www.phoenixcontact.com/online/portal/us?uri=pxc-oc-

itemdetail:pid=1815280&library=usen&tab=1

https://indico.cern.ch/event/820512/contributions/3429658/attachments/1842929/3023621/ETL-Cabling-S_Los-May13-2019.pdf
https://www.phoenixcontact.com/online/portal/us?uri=pxc-oc-itemdetail:pid=1815280&library=usen&tab=1


PP0 v2
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28 service hybrids/PP0  14 PP0s per SIDE (10deg segments)

• LV in screw connectors replaced with 4-pin connectors

• No need of having fuses

• LV in connectors still have to be selected

LV in



LV cable selection for v1
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PP0-PP1

• Single conductor AWG 8 for 14 SH

• OD 5mm (assuming 0.9mm of 

insulation)

• Bending radius ~50mm

• 55 cables per SIDE

• LV cross section – 27.5cm2 (assuming 

filling factor 50%)

PP1-PS

• Single conductor AWG 4 for 14 SH

• OD 8mm (assuming 0.9mm of 

insulation)

• Bending radius ~80mm

• 55 cables per SIDE

• LV cross section – 70.4cm2

(assuming filling factor 50%)



LV wire selection for v2
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LV wire selection

1. SH-PP0 

2. PP0-PP1

3. PP1-PS

1.

2.

3.

AXON catalogue:

http://www.axon-cable.com/publications/Halogen-free-cables.pdf

http://www.axon-cable.com/publications/Halogen-free-cables.pdf


LV cable selection for v2
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PP0-PP1

• Multicore cable serving 19SH

• OD 8mm (assuming 0.9mm of 

insulation)

• Bending radius ~80mm

• 42 cables per SIDE

• LV cross section – 53.76cm2

(assuming filling factor 50%)

Example of the composite cable 

given by AXON: PP1-PS

• Multicore cable serving 19SH

• OD 11mm (assuming 0.9mm of 

insulation)

• Bending radius ~110mm

• 42 cables per SIDE

• LV cross section – 101.64cm2

(assuming filling factor 50%)

Single wires are 

replaced with the 

candidates from 

the previous slide

Almost factor of two larger cross section than in v1.

These cables WON’T FIT in the feedthrough and in

the service channel



Conclusions
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• v1 assumes power grouping of 14 service hybrids

• Worse power granularity (comparing to the TDR)

• Cables

• More compact cables, easier to bend and fit (5mmOD)

• Less space needed for the LV cables (in the feedthrough, service channel and behind the detector)

• In order to validate the layout, we should ask suppliers for the drawings and samples

• Preliminary PP0 layout is ready

• Fuses need to be implemented

• Connectors for LV and DSS out have to be reselected

• v2 assumes one channel per one service hybrid

• Power granularity as in the TDR

• Cables

• Composite cables  DON’T FIT IN THE FEEDTHROUGH AND IN THE SERVICE CHANNEL

• More space needed for the LV cables (in the feedthrough, service channel and behind the detector)

• Preliminary PP0 layout is being prepared

• No need of fuses

• Connectors for LV in have to be selected



Backup
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BV cable candidates
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Drawings provided by S. Los

The same cable could be used for DSS.



Scheme for the optical fibers
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