


Agreement KE4082/TE : ADDENDUM No. 2
to
FRAMEWORK COLLABORATION AGREEMENT KN3369
between
THE EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH (CERN)
and
THE WROCLAW UNIVERSITY OF SCIENCE AND TECHNOLOGY (WUST)
concerning

Collaboration between CERN and WUST in the matter of
the consolidation of the LHC Dipole Diodes during LS2

The DISMAC Project
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> Introduction
> DISMAC :

Diodes Insulation & Superconducting MAgnets Consolidation
> Scope

» Organization chart

> Your contribution

» Mock-ups / Training

> Schedule

> Conclusions

cw
\\_/






1 232 cryodipoles
8.33T

11 850 A
L=15m

~ 28 tonnes
1.9K=-271C
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TE TECHNOLOGY DEPARTMENT

Also LS2 coordinator
(CERN-wide)

Thomas Otto Departmental Safety Officer

Also DISMAC Safety officer

ABT EPC MsC PPR
Accelerator Beam Transfer Electrical Power Converters Magnets, Superconductors & Projects, Planning &
Cryostats Resources
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CRG MPE VSC
Cryogenics Machine Protection & Vacuum, Surfaces & Coatings
Electrical Integrity
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DIS: The scope

Yearly Dipole Diodes Shorts

2006 2007 2008 2009 2010 2011 2012 2013 201

L o

The goal after LS2 is to reach 14 TeV
This requires powering / training the magnets
This is too risky without having consolidated
the diodes insulation hence the DISMAC
project




TECHNICAL SOLUTION : 3 main actions

1 Removal of accessible 2 Installation of optimised 3 Insulation of diodes bare
(metal) debris half-moon insulation pieces
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WUST contribution to DISMAC
Openine and reclosure of >1300 incoions
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Not only diodes ...

All the consolidation of the LHC superconducting magnets during LS2 [DISMACI.
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Mockius [ Training
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Mock-ups / Training
Training and CERTIFICATION on mock-ups before intervenin

the tunnel Is mandatory and of utmost importance
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Most of you are experienced ©
Beware there are differences




DISMAC: J.Ph. TOCK

Project Office : Logistics, Planning, Safety, Radioprotection, Budget
C Adorisio, M. Bednarek, M Bernardini, R Faes, M Gonzalez Torres, S Le Naour, M Pojer, T Otto [DISMAC PSQ], Y Pira,
L Van Den Boogaard, E Vergara
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15.03.2019




LHC- LSZ DISI\/IAC
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-« Consolidation of 10 diodes per working day (5/7)

' But higher rate for OPCLIC

- Dimensioned for:

9 openings per day (WUST only)

5 6+ reclosures per day (WUST only)

wo % 6 efficient working hours per day (LS1 exp)

~m Morning shift : start at the top of the pit usually at 7 am, ready to go
" &% Starting at P8, clockwise

- % Advanced openings are on-going

Two first ones completed on 01.03.2019

@ < Series openings for diodes consolidation to start 2" of May-19
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NEXT STEPS (1/2)

Advanced openings for
special interventions

R 15t March 2019: First Interconnection opening
= IC QBBI.A30L8 sector 78 &
. DISMAC project .

Training and certification
Final rehearsals
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[BE-BI], CRIM [TE-CRG], ICIT [TE-VSC], PO [BE-OP]) including
B8 collaborators from NTUA (National Technical University of Athens)
and WUST (Wroclaw University of Science and Technology)

Opening of 18t interconnection for diode consolidation




"  NEXT STEPS (2/2)

May-
2019 | * Opening of 1stinterconnection for diode consolidation

' =
.-— Opening of 1st IC in sector 81: Beg May-l
Closing of last IC in sector 78: Summer-20
Working day starts at the top of the lift
Temporary building at every point containing:
canteen, cloakroom, meeting rooms, toilets
Early start (sometimes at 6 am, usually around 7 am) to
ensure a complete working day (6 am to 3 pm)
9 hours including a one-hour lunch break

— -ﬂ [=
\/ N
sum « Quality Assurance Review » Reclosure of 18t interconnection

« Completion of the 15t sector

» Reclosure of the last interconnection




The "Dream" WUST team

Jacek Muszynski Team Leader

Pawel Czubaszek Deputy Team Leader

Jan Garbowski ? -
Maciej Nowak -
Pawel Czarnecki '
Pawel Herda

Jakub Osieleniec

Konrad Branowski
Wieslaw  Panfil
Wiladyslaw Krupa
Woijciech  Tuduj

Your favourite contacts

DISMAC AOB
L Ponce J MuszynskKi
A Bastard MSC secretariat
A Jacquemod
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CONCLUSIONS

» DISMAC and especially your contribution are
necessary :
to increase safely the LHC energy and
to open doors towards discoveries

» We are happy to welcome you in this endeavour

» We are confident that success is at the end of the
tunnel

Safety > Quality > Schedule
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Experience from SMACC LS1

Magnet
eryostat shield

New thermal shield design, removing the necessity of grinding
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CMAC Recommendation -

« Perform a quantitative risk analysis of the impact of potential problems caused
by magnet training [and operation]| and develop a mitigation plan.
Study the possibility to (remove debris in all magnets, to clean and) better
insulate the diode boxes and establish the necessary time and resources

required to do it

Beam energy : Run 2 @ 13 TeV c.m.

NO change of beam energy in 2017 and 2018
Goal is to prepare the LHC to run at 14 TeV during Run 3.

Preference to make the change in energy|in a single step.

Study how to reinforce the insulation (and to clean) during
LS2 the electrical part connecting the dipole bypass diode.

Working group was set up after Chamonix’17 workshop:
How ?, How long 7, How much ?

A
LHC Performance Workshop 2007

CERN CMAC recommendations
F. Bordry
227 March 2017




