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LHC main view

Context — Vacuum at CERN

Largest vacuum system in the world

Over 130km of vacuum chambers | = ¥ u
Pressure between 10+ and 1012 mbar achieved by: p—— - = - -
~15 000 pieces of control equipment PLC Siemens S7-300

How to supervise and control a system this large?
~300 PLCs (Programmable Logic Controllers)
7 SCADA (Supervisory Control and Data Acquisition) servers

g
DR

How to configure such a control system ?
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VacCC

Legacy version ( Machine Db Editor ) was 15 years old
Progressively harder to develop/maintain
Declining user base and support of underlying technologies
Unpredictable behaviour

New version ( VacCC )
Modern technologies with large support

Micro services architecture
Easy to maintain and to add new functionalities

Continuous integration
Testing, which leads to more safety when changes are made
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Projects Structure

VacCC

Database
Stores configuration data

Backend
Application logic

Frontend
User interface

Exporter

Generates SCADA and
PLC’s configuration files
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‘ LHC | VELO

Current: LHC_20181105: Version for beginning of LS2

Ivo Ambrésio Amador
Vacuum, Surfaces & Coatings Group Polytechnic of Leiria Scientific Research Report 03-Sept-19

POLITECNICO Technology Department
oe LEIRIA




=

DB LHC | Machine: LHC | Version® [Current] LHC_20181105: Version for beginning of LS2
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MName Type
b MISC
ACAB2 05R4_TTavg CRYQ_TT
MOBILE
SERVER ACAB2_05R4_TTmax
VA

ACAB2_05R4_TTmin

ACAB1_05R4_TTavg
Equipment
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m Delete | History  Info
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Equipment Aftrit Control Type Attributes
] VACSEC.34.M
Ename Required
VACSEC.12.M
Sector
VACSEC.12.Q
VACSEC 23 I CIMW Device Name
v B4 VACSEC.43M

Yes
VACSEC .56 M

CMW Name Prefix for RR1
VACSEC.67.M

W Name Prefix for T
VACSEC .78 M

Nominal T (2 = 1.9K, 4 = 4.5K)
Domain (override default)
VACSEC.81.M

ice via CMW
068 0B Export Device via CM!
TD62.0R Machine name in CW
LSsV2

Edit Value Print
VACSEC.23.Q

CRYO_TT
CRYO_TT

CRYO_TT

CRYO_TT
CRYO_TT

CRYO_TT
CRYQ TT SUM

Affected Equipment

Archives

Edit Versions  Utilities »  Export

Control Type

Partition Position Status
CRYO_TT_CM_Avg LHCLAYOUT 10000.001

CRYO_TT_CM_Min LHCLAYOUT 10000.001
CRYO_TT_CM_Max LHCLAYOUT 10000.001
CRYO_TT_CM_Avg LHCLAYOUT 10002.001
CRYO_TT_CM_Min LHCLAYOUT 10002.001
CRYO_TT_CM_Min LHCLAYOUT 10002.001
CRYO_TT_BS_IN LHCLAYOUT 10045.001
CRYO TT SUM LHCLAYOUT

10045.001

406 resulis

Alarm Categories

N Data Types

Connections
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VACSEC A ACS5R4 M (VACSEC 45 1)
ACAB2_05R4_TTavg

Cryo.S45
cryo 545

4
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Comment Last Update
19/11/2008 10:43:42
19/11/2008 10:43:04
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19/11/2008 10:47:18
19/11/2008 10:47:00
19/11/2008 10:47.03
19/11/2008 11:00:19

20/11/2008 15:46:33 7
41 > 10/ page
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19/11/2008 10°43:38
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Edit selected Equipment. ACAB2

Partition

Position
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Status

Use

User Comment
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Challenges

VacCC
Didn’t have much experience with React.js
Project is really big ( ~100k lines of code )

Export
Project logic is really complex
Performance s really important ( can take several hours )

Both Very Critical ! Wrong configuration on the accelerator is quite dangerous!
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Experience / Personal Development

Gained a lot of experience with all the technologies and practices used:
Java Spring
React.js
Git
Continuous integration
Deployment with cloud technologies (openshift, docker)

Learned a lot of good practices by both seeing the code from more
experienced developers and from coding myself

Working in an agile team
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Future Projects

Finish exporter
Develop vacMaster

Move into SCADA development
CLEAR accelerator
General SCADA improvements
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Questions?

Thank you for your attention!
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