LHC’s injector chain:

Vacuum activities during LS1

Jose A. Ferreira Somoza on behalf of TE-VSC-IVM
team
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L. S1 works: few numbers

Vacuum support
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Problems found during LS1

« 2XVPIs In tank2 of LINAC2 lost




Problems found during LS1: Seals

PS195 seal

Low quality o-ring

Dust from fiber glass (insulation)




LS1 works: Work In hot areas

- Recabling LSS1 (SPS). 120 m
of beam line dismantled
(reduction of ambient dose) In
summer 2013. Reinstallation
spring 2014.

area of SPS
>5 mSv/h ‘ 0‘




Recabling LSS1 of SPS

Comparaison entre Mai et Septembre 2013
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Interventions in hot areas: steps

Gather
information

Tooling
and
training

Lessons
learned

Define
steps

Action

Any discussion in
the field has to be
avoided!




Sources of Information

1. Drawings and pictures (2D, 3D)

2. Immersive 3D

1. High-Definition Surveying (Laser
scans)

2. 360° cameras
3. Robot inspections
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Drawings
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Drawings

v' Easy manipulation of

virtual world




Pictures
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Immersive 3D (High Definition Survey)
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Immersive 3D (High Definition Survey)
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Immersive 3D (360° video
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Robot Inspections
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Outcome: Work Dose Planning

Work and dose plan LSS1 reinstallation: vacuum

Reinstallation vacuum equipments LSS1

No. Work description (Task)

Vacuum sector 143

Responsible person

Working time

[man.hours]

Totals: 60,8

Dep/Grp
(executing)

Location
(check table 'DoseRates')

Exposure time|

WorkTeam N
[min]

Persons [No.]

Effective Collective dose. Collectiva dose WoTkinEtime Collective Collective
avg. dose rate real realdose realdose
[sv/h] [manpSv]  [manySv]  [manhours]  [manuSv]  [man.ySv]
236 14334 14334 0 0 0
Priorintervention Posterior intervention
To be checked and completed by RP To be completed by work coordinator or/and RP
B 10 1 © B 14 15
. Estimated total : Real
D["::V;;‘]e Es""'[':‘:’] dose dose RE[:::"]"E Real dose [pSv] | total dose Remarks
[wsv] Insvl

1,00_|Install VVSB 11960 Jose A. Ferreira [TE/VSC/IVM 3

1,01_|Install pumps MKPA 11931 Jose A Ferreira TE/VSC/IVM 4 120 80 640

1,02_|Install pumps MKPA 11936 Jose A Ferreira TE/VSC/IVM 4 120 80 640 0

1,03_|Install pumps MKPC 11952 Jose A Ferreira TE/VSC/IVM 4 0 60 160

1,04_|Install pumps MKP 11955 ose A Ferreira TE/VSC/IVM 4 60 ) 168

1,05 _|Connect dxbellows ose A Ferreira TE/VSC/IVM 2 40 57 76

1,06_|Install VVSB 11903 lose A Ferreira TE/VSC/IvM 2 a5 800 1200

1,07_|Connect VVSB 11903 to MDVA 11904 (NEWmagnet) and BPCE 11906 (new monitor) lose A Ferreira TE/VSC/IvM 2 15 800 400

1,08 [Connect QDA 11910 Jose A Ferreira TE/VSC/IvM 2 10 1000 333

1,09_|Pump down Jose A Ferreira [TE/VSC/ivm 2 15 140 70

1,10 |Leak detection o 272 140 robot (time)
1,10 |Leak detection Jose A Ferreira [TE/VSC/ivm 0 2222 10 robot (time)

Vacuum sector 150

Connect vacuum 8 xchambers Jose A. Ferreira [TE/VSC/IVM 2 67 [Without TBSJ
2,02_|Install pump 11993 Jose A. Ferreira [TE/VSC/IVM 11993] 2 15 120 60 0 To be done in BAS or A6 -
2,03 |Connect TBS) (entrée 1m) | 2 5 200 33
2,04 |Connect TBSJ (sortie - de 40cm) Jose A. Ferreira [TE/VSC/IVM 11995| 2 5 150 2 0
2,05 |Pump down Jose A. Ferreira TE/VSC/IVM 11971-11995| 2 15 176 88
2,06 |Leak detection 11971-11995| 1 15 176 a4 Perche pour sprayer
2,07 [Leak detection Jose A. Ferreira [TE/VSC/IVM 11971-11995| 1 15 176 a4

Vacuum sectors 131-132-133

3,01|Remove old group and install new chamber Jose A. Ferreira TE/VSC/IVM 11653/ 2] 45| 8| 12
3,01 Connect MKQH 11653 Jose A. Ferreira [TE/VSC/IVM 11653 2 20] 8 5 0
3,01|Connect 2xpumps Jose A Ferreira [TE/VSC/ivm 11653] 2] 30 B B o
3,01]Pump down Jose A. Ferreira [TE/VSC/ivm 11653] 2] 15 8| 4 o
3,01Leak detection Jose A Ferreira TE/VSC/IVM 11653) 2] 10 8| 3| [l
3,01
3,01|Vacuum sector 132 ol
3,01{Pump down Jose A Ferreira TE/VSC/IVM 11672] 2] 15 6|
3,01]Leak detection Jose A. Ferreira TE/VSC/IVM 11672) 2 i‘ 6| 2
3,01
3,01|Vacuum sector 133 | 0|
3,01|Remove old group and install new chamber ose A Ferreira TE/VSC/IVM 11679) 2 5] 3] 45 o
3,01]Connect MKQV 11679 Jose A. Ferreira TE/VSC/IVM 11679) 2 20 3] 2 o
3,01]Connect 2xpump: lose A Ferreira TE/VSC/IvM 11679) 2 30 3| 3| [
3,01]Pump down Jose A Ferreira TE/VSC/IvMm 11679) 2 15 3] 1,5 o
3,01|Leak detection Jose A. Ferreira [TE/VSC/IVM 11679 2| 10| 3 1] 0
6 a ector 14 0 660 0
6,01 _|Connect chambers and equipment from 102871 to 103000 Jose A. Ferreira [TE/VSC/IvM 102871-103000 2 120 165 660 o

Vacuum sector 135
7,01_|install valve VVSB 11740

Jose A. Ferreira

[TE/VSC/IvM 11740) 2 30
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Leak detection with
remote operated
robot




Tooling

09.11.2015




Robot vs Human

Costs

Difficult operation (trained personnel)
Time consuming

Remote operation - 0 dose

Remove 1 clamp

Torque wrench: 2-3 minutes
Cordless impact wrench: 20-30 seconds
Robot: 15-30 minutes




Interventions during LS1

Robot:
« Inspection
« Leak detection
« Removal of clamps

« Cleaning
« Install 1 flange (12 mSv/h)




Conclusions

An important period is coming to an end

Objectives during this period: consolidation
+ support other activities

Some complex tasks in very hot areas

The use of new techniques are extremely
helpful to reduce the collective dose




Thank you for your
attention!




