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LS2 (2019-2020 period): coordination of multi projects
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LS2 schedule

2018 2019 2020 2021

Q4 Qi1 Q2 Q3 | Q4 Qi1 Q2 Q3 Q4 Qi1

_

Switchyard

Linac 3 & LEIR

L4 connec~ion I '

SPS

LHC

Individual Cold Beam
System Tests check-out commissioning
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LS 2 status from dashboard link

2019

MAR  APR  MAY JUNE JULY AUG  SEPT  OCT

Linac2 Surface work
Unaca connection - Linac2 Underground
New LBE line - P5 Switch Yard
LinacA Connection - LinacA Transfer tunnel

Linac2
Linaca

PS8

OO L e 4
ocT JULY  AUG  SEPT  OCT
Start of work in the high radiological risk areas
defired by HSE-RP

MAY  JUNE

NOV | DEC AN FEB  MAR  APR
| stop cooling in Linac2 |stop coaling in 5PS
|stop cooling in Linac3, Lem
| stop cooling in P58, PS (except b.358)

Safety First
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Extraction line BYP. ¢
.M

LS2 activities s

LS 2 - B O OSte r PS Booster - underground | _
* New AbsorberScraper Py
. : < +

+ Remove RF cavities
e 1 & 21 G

= New Wire Scanner x4 (13 1) -

- - - -
I , E - Replace RF cavities with
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* Repiace extraction kicker _
QALY ™~

+ Replace banding magnets

+ Change the bending Magnets M7 Bxz0 Brv B2 | s
= E— -
* Change the boam slopper (5T ST 10, - N N\ ¢ New vacuum window on 8TM line before
* Upgrado magnets (qusepats) and 3dd new COMOctor magnets o) the FS8 Dump

®

|

Injection system mo

Making room in the PS
Tunnel for new injection
system
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LS2: PS

Switch Yard

Ring

Linacs PS Booster sector 5
sector 2 sector 3 sector 4
18 LBE LES BI BIP
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East Arca
61

sector 8

sector §

sector

sector 1

LS2 activities
PS&TT2 - underground

43 magnefs (101 main

w internal beam dumps

. New bum wire scanners

e

« Decabling and r.abdnn

am gas loaization
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LS2 activities

[ I , SPS Now UA
L S 2 S S * Change all the electrostatic septum 2§ \
n

+ Add a vacuum valve

* 200 ML RF power upgrade
A AF

+ 200 MMz low level RF upgrade

New SPS beam dump

+ aC coating (1 555 WER 5 v ey
+ New Ranges for the mmpedance reduction

* Replacement MOPOS electronics
piosro pr

2 9
b Extraction protection devices.
PN + Replacement of TPSC4 f1.55+

L « Repiacement of TPSGE

+ Decabling
Project

@.,...

Sketch of the new
SPS Beam Dumps
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WY dsy Civil Engineering activities for new SPS beam dump

4! I .=‘:!!::=;;.:=ﬂ:'2.:=_l' \‘in“‘l |

,;.g

March 20191 SPS tunnel:
preparation of beam dump
area prior to Civil
Engineering T removal of
cable trays

June 2019
AFirst phase of dump abutment completed

ASecond phase of dump abutment (removable part) started
ANext phase of Civil Engineering (tunnel enlargement) will start in
July as planneg
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SYABSI=SY  De-cabling BA3 (SPS)

U Start date; 21/01/2019
U End date: 28/06/2019

Provisional Provisional Removed Totally !
guantity guantity of | quantity in removed :
[km] cables km so far | cables so far '
SPS 321 4171 130 1392
point 3

= & 8 B A &
;@ 9 EF R R
& oA kWA E

anning
f I
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LHC: LS2s chedul e

2019

2020

2021

P1 P18 ISSIR

LAl AL

Sector 23
ARC 23

P32; 1SS3L P33

Sector 34
ARC 34
R 3

in s

¥
Central Drain Clearit - Truck or 433

( https://lhcdashboard.web.cern.ch/lhcdashboard/Is2

Fuwering Tests i

Powering Tests Il
Training quenches S. 1-2

Training quenches 5. 2-3
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LHC: DISMAC project Diodes Insulation and Super-
: conducting MAgnets Consolidation

Opening and final Mechanical opening Cleaning and consolidation Installation of 1232 Rewelding of 2464 More than 10 000
reclosure of 1360 of 2464 diode container  of 1232 dipole diode insulating inserts diode container covers quality checks
interconnections covers insulation systems
— - 5 0:
P > (2 Fmow N O O _ ‘
T e o0 FO - 3 b

Y

"Qua:*; ,ﬂ%

e e——

3 38
TwasT —

More than 8 000 2 500 leak tightness tests Maintenance of 2 829 Replacement of Installation of 4 full Installation of 10
electrical quality current leads 22 cryomagnets HL-LHC cryo- instrumentation systems
assurance tests assemblies for beam induced heat

load study
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LHC: DISMAC project status

DISMAC (DISCO + SIT + CLEM)

—Baseline (Mar-19)

—Achieved

Updated 12-Jun-19

DISMAC : Diodes consolidation

—Baseline (Mar-19)

—Achieved
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A >3 sectors are open
(2 weeks in advance)

A Diode boxes are open in
almost 2 sectors
(2 weeks in advance)
A ~ 35 consolidated magnets
(a few days in advance)

DISMAC : Diodes Consolidation : LHC

Open Interco.

Cut container

Consolidate
i —— \Ne|d container

— | ocal Leak Tests

Close Interco.

— Final Leak Tests
sseseseBaseline Mar-2019 Achieved
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MAF| Convoy

. cryo-magnet consolidation

S$4-5
x 1 dipole exchange

S$34
x 1 dipole exchange

i TSRO
e v e
,f’-.-.’ i Total x26 ™ )OS
‘s 19 Dipoles exchange N
e 3 Quadrupoles exchange "
» 2 Dipoles removal for 2x11T full assembly installation LS
S 2-3 + 2 CC removal for 2x CC full assembly installation i 567
x5 dlp_O_leS:‘XChange I haa il x 1 dinale removal for
i LEGL nRZ remi
I@ 22 magnets:
T ~. 17 disconnected

“U% 16 on surface
13 reinstalled

X 9 dipoles exchange

ol - 070 e 12 are under reconnection

'yo as 101y -‘Hﬂ on

Activities are"just in time"
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Reconnected dipole
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i

ULO (unidentified Lying Objecty == IEQO (1dentified Extracted Object)
(In Excess Of)

q6.05.49 17:12
S 1Im

During removal the
polythene broke into 3 part,
all of which are recovered
(small fragment not shown).

The plastic appears
blackened and locally brittle
(presently at the RP control
bunker)
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LHC: 16L2 saga

HC CUL2 . HC (82
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LHC: 16L2 saga Decision to replace the quadrupole and dipole
beam screens (to be done on surface)

HEC. L2 | H.C C¥ELZ

=1}

ERED

&

i
— i
21 Q16L2 —
MB17L2 g MB16L2
LDATH | TMELZ | ~ | - LEBRA
I L= -
' z | ' 1! .
| 2430 | 520 lIej 3 | 5800 T

P1

No important oxidation. White spots visible
like dried liquid

No important oxidation. Some white Important oxidation with dark and large spot
diffused mark on the beam screen slots
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LS2: HL-LHC civil engineering status

Point 1

systemand
special equipment

o On schedule !
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LS2: HL-LHC civil engineering status | :
| Point 5

£ :
Cavern —Ealice gir
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Safety: LS2 Accidents

With
- : Total
Facility Total Minor days of o
days
absence
PS 2 1 1 19
SPS 3 2 21
LHC inc.
10 7 3 52
Expt
Surface 9 6 4 79
Total 26 17 9 171
ENTC MPE MPA Total
Minor 11 5 1 17
With
3 1 9
absence
Total 16 8 2 26

Description All  Minor  With Days of
absence absence

Collision, false movement 2 2

Electricity 1 1

Fall 1 1

Handling and Manipulation 7 2 114

Hand tools and Power tools 6 6

Machine tools 3 1 2 42

Object in Movement 5 4 1 14

Vehicles 1 1

Total 26 17 9 171

Frequency rate . 6.8
Severity rate:  0.13

Severity Rate

Frequency Rate = Number Accidents (with absence) per Million Hours worked
= Number of days Absence per 1,000 Hours worked
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SafetyinLSl AnSafety First, Quality S

LS1 Accidents i 3.7 Million Hours
Facility Total Minor  With Total y WOI’k.ed ]
e [ U 64 minor accidents
absence (no absence)
oe U 31 accidents with
- 1 1 6 total 273 days
SPS 7 6 1 3 absence
LHC 30 20 10 93
Surface 50 34 16 151
S . LS1
Xperiments 6 3 3 20

e Frequency rate : 8.4
% 64 31 273 Severity rate :  0.07

Frequency Rate = Number Accidents (with absence) per Million Hours worked
Severity Rate = Number of days Absence per 1,000 Hours worked

LHC Long Shutdown 1 (LS1) Status and Outlook

e F. Bordry
N 7% 12t December 2014




Radioprotection LS2 : Personal Dosimetry

15t of January 2019 — 30" of April 2019

Collective personal dose: 77.6 person mSv
Maximum individual dose: 1.3 mSv

6942 DIS dosimeters
Values in person mSv In use at CERN

Contractors

10000 6371

22.8
29%

- 140

=)
8

- 100

100 %

60

I. .

: -- o8 -_1_3_ »
0.7

° Dose class (mSv

Dose occurence
Dose sum per class
(person mSv)

Associated members of the personnel
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Radioprotection LS2 : Operational Dosimetry

1st of January 20191 31st of May 2019

Collective operational dose:

72 person mSyv

4.0

LHC complex
LHCb I[].1
Alice ‘0.0
LIGHT | 0.0
00 05 10 15 20 25 30 35
Dose (mSv)
LHC

A CMS Pixel detector upgrade
A CMS Beam Pipe Upgrade

A ATLAS LS2 beam vacuum system
removal
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Dose by complex in person mSv

Dose (mSv)

B ps B LHC Other M 5p5

Online follow-up and

statistics at any moment
possible via OpeDaosi tool

1659 DMC dosimeters
in use at CERN

PS complex

g
PS5 Booster _

ISOLDE -
AD-Target -

LINAC 2 I1

LINAC 4 I 1

East Hall Target, lo

PS

A PS main magnet renovation

A PS low-voltage renovation

A warm water pipes & duct consolidation

PSB
A Dismantling of 1L1 region, Bl & BT Lines

A Installation of new lighting & power
refurbishment
A De-cabling activities
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Radioprotection LS2 : ALARA Level 3 interventions

CRITERION OF THE INDIVIDUAL DOSE

100 pSv ﬁm Sv 1

LEVEL 1 | LEVEL 2 | LEVEL 3

CRITERION OF THE COLLECTIVE DOSE

500 man.uSv 5 man.mSv
LEVEL 1 LEVEL 2 LEVEL 3
g
(DE] (person mSv) (mSv)
21 Sep 18 Renovation of PS main magnet units -
Dismantling of the PSB injection region and the Bl and BT transfer Work dose plan n | ng
PSB 31 Oct 18 lines 5.9 0.4
PS 02 Nov 18 PS Low Voltage distribution system refurbishment 29 1.1
SPS 09 Nov 18 Fire safety system SPS - BA3, 4, 5 and 6 19 2.0
SPS 22 Nov 18 SPS safety lighting infrastructure installation 14 1.1
AD target 25 Jan 19 AD target area dismantling 8.0 0.9
ISOLDE 11 Jan 19 ISOLDE front end exchange (waived) 17 1.7
SPS 08 Feb 19 SPS dump removal 8.5 1.0
EA target 01 Mar 19 East area target area renovation 5.4 0.6
SPS 08 Mar 19 SPS electrostatic septum magnet exchange 4.4 0.5
nTof target 03 June 19 nTOF target removal 9.9 1.0
SPS Fire safety system SPS - BAl1 and BA2
BDF target Beam Dump Facility test target removal
AD target AD target area installation
NA
extraction TSCS collimator replacement
SPS BA1/BA2 cabling

The ALARA committee consists of the following members or their deputies:
Chairperson: Director for Accelerators and Technology
Scientific Secretary

Radiation Safety Officer of the owner/creator of the DIMR (Dossier d'Intervention
en Milieu Radioactif)

Group Leader responsible for the system or equipment
Technical Coordinator (for interventions in an experiment)
RP Group Leader
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Radioprotection LS2 : PSB

Dismantling of injection / extraction area

PS Booster Radiation Survey 24/01/2019

Colour coding based on average dose rates at 100cm

o
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