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SALUTATION

| am Nikita Baldin

industry in Russia.

/project in science that | did )
was automation of

cryogenic liquefaction

plants at the NICA project

| have the education of an accelerator ¢ 59

X

technology automation engineer Moscow-‘;% ? :‘
Engineering Physical Institute (MEPhI). %, )\® &

More than 10 years | worked for large system
integrators of full-scale DCS in the power plant

/project in science that | did was\
DCS (detector control system]
of ITS (inner tracker system) at
ALICE experiment

in home institute JINR
\Dubna, Russia. N¥CA/

In CERN
@eneve, Switzerland. ALICE ""
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Automation - common terminology
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AUTOMATION - centralization of data & control o g

A MAJOR MULTI-LEVEL DCS PROJECT ON SCADA WINCC OA AT CERN ON LHC

over over over

> 680 45.. 1400
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GOALS AND OBJECTIVES
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CERN STYLE DECOMPOSITION
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Hierarchy of automated systems

detailed planning, inventory

ERP Enterprise Level management, sales, finance,
purchasing
monitoring the status and allocation of
MES Management Leve] €SoUrces, process quality,
performance analysis
- process control and management,
SCADA Supervision Level production dispatching
primary signal processing and logic of
PLC/ PAC Control Level  algorithms for automatic control of
LR R .. ll. . lOl.. LA . LR eqUipment
Sensors, | 22 Dat ensinades 1| : technological equipment, facility,
Actuators, e . f’ 2 @x ,_ B g Field Level - gonsors, actuators
etc. - )
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The main goals and objectives by levels
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ENTERPRISE
LEVEL

reduced exploitation costs

bepexnusas
3KcnayaTtauusa fault tolerance\trouble-free

operation\has improved uptime

the right actions/ | Reduce operator Ensure operator
avoid of wrong actions !workload and fatigue , situation awareness

Max efficiency

reduce training
burdens and facilitate
job rotations

MANAGEMENT
LEVEL

Reduce incident
response time

]
®-a - SUPERVISION

cognitive processing I ' clear and concise visibility LEVEL

. . recognition objects /
of information mental model to real-time information

hierarchical displays with grouping and chunking ' Safety control / restriction
progressive exposure of information relevant information to take false action

early identification of
emerging abnormal situations
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SURFACE FUCTIONALITY
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CONSTITUTION OF AUTOMATED SYSTEMS )

HARDWARE SOFTWARE LOGICWARE INFOWARE ORGANIZEWARE
* Front-end electronics| Operation systems | «  Firmware  Userinterface « Organization
e i/o modules « Protocols . Logical « MIMICS structure
« PLC « SCADA components « Graphical panels * Personnel tasks
* Servers » Developing studio |« Algorithms » Graphics, trends * Duties
 ARM « Procedures « Alarm table * Rights
« Technological * Responsibilities
functions * Instructions
* User manual
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FUNDAMENTAL SERVEY

Equipment Automatable functions
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CPC
Tracker |

First stage Subdetectors:
TPC, TOF, Ecal, FFD, FHCAL

Second stage Subdetectors:
ITS, GEM, CPC

Infrastructure subsystems:

Magnets, B-field, radiation, access
control, ventilation, etc.

\\ ‘.\‘Iy :\\
\,\\TPE \Cryostat

\\ \
\\ GE M \\_i

External services:

Electricity, cryogenic, cooling, gas etc.
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Automation scale of ALICE at CERN i

Quantitative indicators:

\
1 control room
J
)
100 servers (WinCC OA)]
*12 TPC servers
J
N\
270 crates
*more 60 cabinets
_J
N\
1.200 network-attached devices
_J
N\
3.000.000 parameters
*ATLAS 12.000.000
_J
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ALICE run coordination

board O (LPC)

e_0 Management Run coordination <I Program committee

Physics i‘j/o Machine committee
board -‘ﬁ (LMC)
Technical
board EI
Trigger T_fig—l Shift -l[ul
coordination @ leader RN are el
center (CCC]
® @ s D@ ac
m—m— shifter Q\ shifter
_C.....j_ Subsystem run .2. Subsystem
m: coordinator -G‘n experts
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COMPARISON OF ORGANIZATIONAL STRUCTURE

STYLE 1 (CLASSICAL/COMMERCIAL)
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SUMMARY

Goals and objectives of automated systems

» Experimental data, stable beam, etc.
» Operability, safety, quality, optimality

Types of automated systems

« DCS, DSS
« DAQ, ECS
Components of automated systems
@ * Hardware, software
* Logicware, infoware, organization
@ Functionality of automated systems
@ * Providing data, Control & adjustment, automatized functions
« Alarm, orient in emergency situations, archive, reports
T ......... ] Scale of automated systems
11 « 20 ARM, 100 servers, 100 cabinets
OLiiiy « 1000 network attached devices, Millions DPEs
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WinCC OA choice of CERN

SIEMENS

s Open
[g CERN's choice in the LHC project: WI N CC Architecture

- é CERN pays a hefty licensing fee every year

\
\

~ ‘@ CERN management considers switching to TANG£x.

\
\\ g'-. It would take too much resources
A [ ] .
s [manpower, timescale]

*longer that lifetime of LHC
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LIFE CYCLES OF AUTOMATED SYSTEMS
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V-model
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First surface planning - S

/’ Survey of
"Q the facility

Subsystems list
XE
XE

Development
% of conceptual
solutions

Process design

Objects table

Tasks
=] decomposition

[
(]

Signals table

Deployment diagram

— , , o Subprojects
‘% - - :=| Subprojects list : E; development
"E@ ngineering design s !

==~ Gantt diagram
—

Technical specifications

Subprojects portfolio
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