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The team and the mandate

. The Magnet Protection Systems section (MP) is responsible for the
R&D, design, production, installation, operation and maintenance of
hardware using state-of-the-art technologies applied to the protection
of superconducting magnets and circuits. The responsibilities of the
team include amongst others:

Support to the LHC operation by assuring the correct function and
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Preparation for Run 3




Qualification of the conical joints finalized, together
with the heat runs of the warm parts of the circuits.

Conical joint
Active contribution to the hardware commissioning measurement
campaign and magnets training (13 kA and 600 A
EES, DQHDYS)

solid and reliable performance — very few issues registered

RB dump resistors
thermal performance

80% of preventive maintenance of the 13 kA was
completed in advance. The remaining part will be
done during YETS(2021-2022)



Spare for EES and DQHDS

- Refurbishment of the spare 13 kA
switches

Upgrade of the DJPC

Construction of 20 spare crates for 600 A

Testing of spare DQHDS



R&D and Projects




13kA EES consolidation project

Existing breaker

Mechanical parts Control hardware control module
- Arcing contacts of non-ferromagnetic - DJRB/Q fan control units were
material were produced in collaboration designed. Prototypes produced
with MME. and successfully tested.
. Validation is currently ongoing in IHEP
collaborating institute. S=e== i
. Mechanical durability was successfully HEI nél HE! - LIl
proved.

follolgel

New contacts under
validation

e W

JRB and DJRQ unit
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R&D on DC contactors

(600 A EES)

Gigavac:

600A type: GX 16 - 6 pieces tested
> 30.000 cycles

1000 A type: GX 110 - 6 pieces
tested > 35.000 cycles

Kilovac

600A type: EV600 - 6 pieces tested
> 35.000 cycles

Dongya DHCG600P (ordered) - 6 pieces
ordered: start in 2022




HL-LHC
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HL and the IT String facility in SM18

LHC / HL-LHC Plan ¢ HiLum Y
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Current
change

Magnetic field

change
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Coupling

w

Temperature
rise
QUENCH

CLIQ project in 2021

Innovative quench protection method based on
a discharge resulting in high inter-flament and
inter-strand coupling losses

European Organization for Nuclear Research
A Organisation européenne pour la recherche nucléaire

EDMS No. 2387649 Group Code: TE-MPE
HL-LHC Document Ref. LHC-DQ-CI-0003 IT-4569/TE/HL-LHC

The High Luminosity LHC

i S ——
CLIQv2 Reliability Run (> 8000 cycles) Invitation to Tender

Technical
Supply of (

Abs

This Technical Specification concern|
Loss Induced Quench) units for the Hi
Each CLIQ unit includes, among oth
cabling, and a polypropylene film cap
The capacitors are not part of the Sup
the Contractor.

le : - The delivery is foreseen over three y
- o S ——— — Peter Bell The first delivery is expected to take p
Contract signe f ! : of the Contract. =

O JA

3

CLIQ Production Readiness Review

Contract signed: éupprly of
CLIQ units

Pre-series unit production
ongoing



Heater Discharge Power Supplies
for HL-LHC in 2021

! o

Collaboration with Japan——KEK
for the supply of DQHDS
prototypes and total amount of
capacitors for the IT String

New DQHDS capacitors

qualified and aged for more /A PN+ $50 o0h N W
than 7000 h with conclusive Three HL-LHC DQHDS prototype

results versions manufactured and fully
gualified

¥ =

of CLIQ and HL-LHC DQHDS:

DQHDS Production

_ , DQLIM prototype qualification
Readiness Review

CE marking studies of HL-LHC DQHDS v3.0

“In-house” production of the STRING units




Vacuum-switch-based EES

Novel DC switching technology which uses

off-the-shelf vacuum interrupters, able to Power'e'ec”_‘?ﬂ'___‘?_?_ﬂ??rade
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Vacuum-switch-based EES cont

IT-String EE systems
IT-4653: Market survey and invitation for
tender were successfully carried out.
Contract with the winning company is made.

European Organization for Nuclear Research

Ourganisation européenne pour la recherche nucléaire

. . N EDMS No. 2392237 Group Code: TE-MPE
Dellvery IS In aUtumn 2022' HL-LHC Document Ref. LHC-EE-CI-0005 lT-4];531‘TE/HL-LHC
Electronics is ordered and it is currently in The High Luminosity LHC
production. o

Invitation to Tender
Test bench
The test station was moved from b.180 to Technical Specification
) ' Supply of Energy Extraction Systems

b272 A" main partS were SUCCGSSfU”y re- for HL_LHC Superconducﬁng Magnet Circuits
installed and set. Soon the test bench will Based on Vacuum Switches

become operational.

Abstract

This Technical Specification concerns the supply of ten Energy Extraction
L 2 kA and 600 A, based on DC vacuum switches, for
of superconducting magnets in the Inner Triplet String
Project.

5 en within 13 months from notification of the Contract.
ﬁT expected to take place within nine months from
Mhtract.

Y/ N

Bld.272




Other facilities




S
7 6 x 2 kA vacuum-based
8N 1 x 600 A vacuum-based

30 kKA IGBT EES
2 KAIGBT

7

SM18 seie
600 AEES
15 KA IGBT EES

o

2x 2 kA vacuum-based
_##2 2x 600 A (LHC-type)

Maintenance of the energy
extraction system on cluster G

4

3

20 KA thyristor
switch (hybrid
version)

2x 2 kA vacuum-based
2x 600 A (LHC-type)

6 electromechanical breaker dismounted from the energy extraction
system, sent to Secheron for refurbishment and reinstalled

Upgrade of test bench F1 (and A)



FRESCA in bldg. 163

Facility for the electrical characterization of superconducting cables
at temperatures of 1.9 K and 4.3 K in liquid helium bath as well as
in gas flow of 6 Kto 77 K in fields of up to 13 T.

DC electromechanical circuit breakers from Secheron were
installed, for a current rating of 13 kA and stored energy of 1-6 MJ.

All qualification tests were successfully completed.
Final commissioning with magnet is remaining.

\

General view FRESCA 1 & 2

10:00 00 12:00 12:00 14:00 15:00

Thermal performance test




NA consolidation project

Protection of three experimental magnets in

the North Area.

Circuit topology study and energy extraction

concept were developed.
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European Organization for Nuclear Research

Organisation européenne pour la recherche nucléaire

EDMS No. 2480768 C

The NA Facility

Market Survey
Technical Description
Supply of 12 Electromechanical DC Circuit Br
for the North Area Consolidation

Abstract
This Technical Description concerns the supply, test, insta
commissioning and maintenance of 12 high speed electro-mechani
circuit breakers for the consolidation of the energy extraction syste
three experimental magnets in the North Area (NA) facility.
This Market Survey will be followed by an Invitation to Tender
planned to be issued in Q2-2021.

ik

European Organization for Nuclear Research

Omganisation européenne pour la recherche nucldaire

EDMS No. 2591856 Group Code: TE-MPE
IT-4680/TENA

The NA Facility

Invitation to Tender

Technical Specification
Supply of 12 Electromechanical DC Circuit Breakers
for the North Area Consolidation

Abstract

This Technical Specification concerns the supply of DC electro-mechanical
circuit breakers with their cubicle, to commutate a DC current of 6 kA into a
dump resistor for the purpose of quench protection of the North Area
superconducting magnets VERTEX 1, VERTEX 2 and ATLAS/Morpurgo. It
concerns the production, qualification and delivery of twelve DC electro-
mechanical circuit breakers to be put in operation in the North Area
i at CERN. The d describes the functions that shall be
d and states the

the system.
The delivery is foreseen over 5 months from notification of the Contract.

qui towards the design and operation of

ATLAS
|y = 5000 A

Atl,.,U=3.45V
For 2A/s, U = 5.64 V

VERTEX 1
|y = 5013 A

L=1.68H
|=3820A,U=1.17V
|=5013A,U=1.71V
For3A/s,U=4.3V

VERTEX 2
| = 3820 A
L=1.68H

1=500A, U=0.19 V
|=3820A, U=1.37V

A new colaboration, MADMAX, will selze the chance 10 use a CERN magnet named Morpugo to
test their dark-matior prototype




NA cons. at full steam ’

Integration:
Breakers
Resistors
Power converter
Bus bars

Dump resistor
rack assembly
ongoing

Control electronics:
Boards in

P

o4
s b

High-speed DC circuit
breaker for 8kA installed
on withdrawable trolley

Ul



Test facilities

377 EE test bench



Contribution to MPE projects

Modification of the HL-LH_C diodes Design of the HL-LHC IFS box on going.
stack prototype for a version 2 and

assembly finished.
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COVID-19: WHAT’S NEW THIS WEEK
COVID-19: ACTUALITES DE LA SEMAINE
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Visibilité : RESTRICTED

UNITE DE LA SANTE ET DE LA SECURITE AU
TRAVAIL ET DE LA PROTECTION DE
L'ENVIRONNEMENT

Santé et sécurité au travail

RAPPORT
Inspection of the CLIQ reliability test run
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MP moved







