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Electrical Qualification of WP6a

Splices MgB2-Nb-Ti

A. Ballarino

DFX Conceptual Design Review,  CERN, 31/01/2019
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Electrical circuits: Triplets
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18 kA

Q1 Q2a Q2b Q3

± 2 kA ± 2 kA

C
C+

+ C+ C+ C
C+

+

P1 P4 P2 P3 P1 P4 P2 P3 P1 P4 P2 P3P3 P2 P4 P1 P3 P2 P4 P1 P3 P2 P4 P1

± 35 A

DFHX  DFHX  DFHX  DFHX  DFHX  Local Local

Electrical circuits: Triplets 

One main 18 kA circuit

Three Trims:

22 kA       (Q1 and Q3)

10.035 kA   (Q1a)

In addition: D1, Orbit Correctors and Higher Order Correctors individually powered 

13 kA 

DFHX  DFHX  

D1

± 2 kA 

DFHX  DFHX  

IT Orbit 
Corrector

± 200 A 

DFHX  DFHX  

SF Order 2 
Corrector

± 120 A 

DFHX  DFHX  

SF Order > 2 
Corrector

Baseline established

in  May 2017 

A. Ballarino
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Current rating – Number of cables/splices
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4 18 kA

3 7 kA

12  2 kA

EDMS 1821907

A. Ballarino
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Circuits characteristics
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Protection strategy and transient analysis

Quench of SC Link

Rating (kA) ACu (mm2) MIITs Tmax

18* 200 15+32 57

2** 34 15+1 34

2 (7)*** 36 15+5 35

T0=25 K

Cu braid around 

each composite 

strand

Significant increase in Cu stabilizer according to recommendations from 

circuits review. In the table the final cross section implemented is reported

A. Ballarino
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Electrical insulation test
EDMS 1821907
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Electrical insulation tests 
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Ex. For MgB2 cables 

HV on-line RT tests during cabling (each MgB2 cable) at the manufacturer site

HV  final test in He gas at RT  at the manufacturer site

HV  final test in He gas at RT  at CERN

HV  final test in nominal conditions at CERN (series test at CERN)

Sequence of electrical tests at different phases during installation in the tunnel

(at RT)

A. Ballarino
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Demo 1

Cryostat = 60 m
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