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Instrumentation Feedthrough System for the LHC Main Dipoles

LHC Main Dipoles

-

Review of current topics 

-

Instrumentation Feedthrough System

-

status 

-

-

transition to series production 

-
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The 

LHC

Arc Instrumentation Feedthrough System for cryo magnets

Main Requirements

Additional Requirements

COLD MASS

Dipole or SSS

IFS Tube

IFS Cover Flange

IFS Connection Box

Vacuum vessel

LHe

GHe

Air

Air to GHe

IFS Feedthrough

LHe-GHe

Transition

38

instrumentation

wires

·

Avoid cold connection

·

have a standard solution for IFS on SSS and DS

-

status 

-

Solution retained

(MARIC 15 June 2000)

An open IFS without 

cold connection and 

with a GHe to Air 

transition at 300K 

outside of the cryostat

·

Lifetime 

20 year

·

Max. Pressure test

25 bar

·

Leak rates 

1.10

-

10

mbar.l/s (He to Vac)

·

Temperature range

1.9 

-

293 K

·

Number of cycles 

25 (cool down

-

warm up)

·

Heat load budget 

530 mW  

at

1.9 K

·

Min. withstand voltage

3.1 KV

(Worst case)
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The 

LHC

Arc Instrumentation Feedthrough System for cryo magnets

-

status 

-

Laboratory Verifications

C

Thermal performance (Cryolab) 

C

Mechanical integration (mock

-

up 181)

Prototypes

D

Any prototype dipole has never been tested with an OPEN IFS des

ign

C

Prototypes of all components of the IFS for the Main Dipoles ha

ve been build and tested

C

Dipoles N1, O1, A1, installed on string2 will be equipped with 

an OPEN IFS similar to the final design

C

SSS3 and SSS4 have the same design
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The 

LHC

Arc Instrumentation Feedthrough System for cryo magnets

-

status 

-

IFS Tube

IFS Cover Flange

Vacuum vessel

38 instrumentation wires

Air to GHe

Feedthrough

1

2

3

4/5

6

7

The actual design allows us to install the IFS (without IFS conn

ections box), in only 

6 

mechanical and 1 electrical

operations.

1

Introduction of the bundle of wires through the IFS tube

2

Automatic welding of the IFS Tube to the cold mass

3

Bending of the IFS tube 

4

machine cutting of the IFS Tube pressure cover

5

Automatic welding of the IFS tube to the vacuum vessel

6

Brazing of the wires to the single pin feedthrough

7

Automatic welding of the IFS cover flange

Integration technique of the IFS
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The 

LHC

Arc Instrumentation Feedthrough System for cryo magnets

-

transition to series production 

-

When, where and who will install the IFS series components?

Following the

steps proposed in the INTEGRATION TECHNIQUE, the first three 

points have to be done by the  manufacturer of the cold masses.

1

Introduction of the bundle of wires through the IFS tube

2

Automatic welding of the IFS Tube to the cold mass

3

Bending of the IFS tube 

The four last points will be done at CERN during the cryodipole 

assembly.

4

machine cutting of the IFS Tube pressure cover

5

Automatic welding of the IFS tube to the vacuum vessel

6

Brazing of the wires to the single pin feedthrough

7

Automatic welding of the IFS cover flange

MMS

responsibility

CRI

responsibility

[image: image6.wmf]D. Bozzini, LHC/CRI

-

DC

LHC Main Dipoles Review, 19 

December 2000

6

The 

LHC

Arc Instrumentation Feedthrough System for cryo magnets

-

transition to series production 

-

Transfer of technology know

-

how form CRI to MMS

Contents of the transfer

•

CRI will prepare a document containing all the informations for

the assembly 

procedure for the 3 fists steps of the INTEGRATION TECHNIQUE

•

CRI will follow the installation of the first 

7 IFS

on pre series magnets

Status of the transfer

•

The first of the 7 IFS

has been installed during WK50 on the first pre series cold 

mass made by Alstom

C

The integration has been verified, time needed for the first in

stallation 

3.5hours

C

High voltage tests after installation 

5KV

C

Pressure test 

25 bar 

, no leak

D

Minor changes on the support system for protection during transp

ort  

á

action CRI


Questions and Answers

· What happens if you cut a wire during the IFS?

We have reserved a spare volume for soldering the cut wire.

