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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 l. ll. . lOl.. LA . LR eqUipment
Sensors, : 22 Bt ensinades 1| : technological equipment, facility,
Actuators, e . f’ 2 @x ,_ B g Field Level - gonsors, actuators
etc. - - )

Nikita Baldin 2



Main functionality SCADA

SCADA

:[—.

o1 B

Supervisory Control And Data Acquisition

data collection T(H automatic and

and processing operational control
process Saving and displaying
visualization ® historical data

Integration Information
capabilities security
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SCADA is Developing and Runtime

oI\
</> o7=>)
o S
Developing studio Runtime environment
Multi-user % Overlapping automation levels
framework, dlls, add-on ‘ Platform, cross-platform
Availability of export/import % Failure Resistance (SIL0-3)
=] .
Object hierarchy and typing ﬁ Backup and redundancy functions
B
Support for the standard IEC-61131 = Supported protocols, DB
Ability to load changes into the project Y32  Delimitation of access rights
&3

without stopping Runtime
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SCADA in NICA project

@7 JINR's initial choice in the NICA project: TA NG
0

\ since from 1999

@ Free open source SCADA

‘ o
‘o @ Other resources (manpower, timescale]
Qﬂ will increase significantly!
\

\

~ETT™ JINR needs to become officially
\- $, part of the Tango Collaboration!

*there is a commitment to fund Tango development
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Tango flaw

72
l.i.l Some JINR's members are not satisfied with Tango's functionality

We should discuss benefits vs shortcomings

Ne Tango flaw explanation
1 Hapo nucatb Ha C++ ewe % Je ne sais pas!!!
2 | lpaiiBepbl NucaTb caMoMmy
3 Ilna pa3paboTkm HyxeH bonee
KBaMOULMPOBAHHbIV MepcoHan \'
4 |y BJlafa HET NPeTEH3UN Ha YeM fenaTb %
5 LS
6 | Y1o6bl He genaTh NULLHIOW0 paboty \
7 °
8 N
? | Rapid scada Q paccMoTpeTb
10 Kopouye rosops, 3aMeyaHns cbopMynmMpoBaTh KoJlJieraM He YAanoch
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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.

\
N g'-. It would take too much resources
A [ ] .
s [manpower, timescale]
*longer that lifetime of LHC
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Capabilities of adopting the CERN experience
CERN has a lot of experience and developments
* own frameworks

‘EE e own protocols

EXPERIENCE « own methodology

Some JINR's members thinks: just copy CERN's project codes

generation of detectors is upgraded with a complete of hardware and software replacement
unfortunately, sometimes previous experience is not taken into update
poor documentation of projects + staff turnover

It does not work like that

Kakgbl NpoeKT aBTOMaTU3auMmn KOHKPETHON YCTaHOBKMW YHUKAJEH B CBOEM pofe
Pa3nnymne KOMMNoOHeHTOB
JKCNnepmMeHTanbHas yCTaHOBKA 3TO He CEPUNHbBI NPOAYKT

It Is necessary to openly adopt the experience

* Involve CERN people with experience
* Learn both: good and bad experiences
* bonble pokyMeHTMpOBaTb NPOEKT Ha BCeX CTafmaX
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COMPARATIVE CHARACTERISTICS SCADA WINCC and TANGO

JOINT INSTITUTE
FOR NUCLEAR RESEARCH

Beibop CERN B npoekTe LHC Beibop OUAN B npoekTe NICA
0
SCADA - Open T a
Wl nCCArchitecture ANG«/ D,
SIEMENS P -
THUnno Kommepyeckoe M0 (rapaHtum, nogaepxka v T.n.) OpenSource project

Y3kKocneunannmsnpoBaHHbIN NPOAYKT pa3paboTaHHbIN MeXAYHAPOLHbIM

PACNPOCTPAHEHHOCTb | Jinpep pbiHka B Mupe B 06nactn ACYTI. CoTHM ThicAY BHEAPEHWUI MO BCEMY 06 EAVHEHMEM CMIELMANNCTOB B 061ACTV YCKOPUTEALHOM TEXHUKM

NMPUMEHEHUA B MUPE MWPY B PasfINYHbIX OTpacasX.
[NpuMeHsieTca Ha 11-TK ycKopUTENsX Mo BCEMY MUpY.
OTKA30YCTOMYMBOCTb Ceptudununpoaro Ha SIL3 Het
NOAAEXKA OEM loToBble pewerns pns OEM, He TpebyeT 3aTpaT Ha pa3paboTky HeobxoanMo paspabatbiBaTh CBOU fpalBepbl
TUMNOBBIE PELLUEHUS ObwwunpHaa HapaboTka TMNOBbIX peLleHWi: TPEHAbl, apXUBbI, TUMOBbIE Kaxpas rpynna BHeApeHUs NCNoNb3yeT CBOU HApPaboTKM MHTErPUPYS MX B CBOU
06bekTbl. ATpnbyuns obbekToB. PaznnyHblie gon. dyHKUUN. npoekTbl ACY TI
PA3PAEOTKA Bonbwown nHctpymeHTapuin, yoobHbln nHtepderic, dyHKUnoHan MuHMManbHas 06bekTHas MoaeNb, OCHOBHOM NoAxo4 - paspabaTbiBaTb CBOU
TUPaXXMpPoBaHUA, NPUBA3KK 1 T.N. nogaepxka [EC 61131-3 KOMMOHEHTbI Ha C++.
CANP BctpoenHnbin CATP, nuterpauwns c gpyrumum CATNP Het
TpyaoeMKoCTb peanusauum IbEeKTUBHOCTb KOMMIEKCHBIX MHXUHUPUHIOBbLIX PELLUEHNI COKpaLLaeT MoNHbIN UMKN caMOCTOATENIbHON Pa3paboTKU KOMMOHEHTOB C NOCNeAYIOWUMU
NPoeKToB 3aTpaThl Ha pa3paboTky Ha 70% 3aTpaTaMu Ha TeCTUpoBaHUe
OTNALKA BcTpoeHHble MHOrOPYHKLMOHaNbHbIE cpeacTBa. eTanbHoe Tpebyet yTouHeHus
LVarHoCcTMpoBaHue paboTocnocobHOCTM OCHOBHbLIX KOMMOHEHTOB CUCTEMBI.
YOOBCTBO JproHoMuMKa 1 NpocToTa B NpMMeHeHnn nHTepderica paspabotynka, -[)E Ozl-éiz;grbor?;eMenmn}? pc?'|3opca:)66aHT:$sﬁliﬂo :2 cﬂn3eblﬁaa);Lt::| i:;
COMPOBOXAEHUA No3BOJISIET IerKO POTMPOBaTh CEPTUDULMPOBAHHBIX CELMaNNCTOB Yy RASPXKY 4
NPOEKTOB pabounx rpynn. HemnocpencTBeHHo pa3pabaTtbiBan KOMMOHEHTbI. B npoTMBHOM cniyyae, Kak

npaBwuno, BCe pellaeTcd NOJIHbIM NnepennucbiBaHUEeM Koaa KOMMNOHEHTa.

CpaBHUTeNbHas Tabnvua NpeAcTaB/ieHa C Lesbio NMoKasaTh, Y4To Bbibrpas OpenSource nNpofyKT 3KOHOMSA Ha blof)keTe — yBENMYMBALTCS 3aTpaThl Apyrux pecypcos (Bpems, nioau). MeHbliue BCTPOEHHOTO
dyHKUMOHana (Hafo paspabaTtbiBaTe caMuM — 6oniblue oAeit); MUHUMYM GYHKLUMOHANa cpedpbl pa3paboTku (Bonblie 3aTpaThl BpeMeHM); 0TKa30yCTOMYMBOCTb, OTCYTCTBUE NMOAAEPXKKM (Bbille pUcku).
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https://en.wikipedia.org/wiki/IEC_61131-3

RUSSIAN INDUSTRY SCADA

Kon-Bo

CTouMoCTb

Hw)XxHun

JOINT INSTITUTE

R RESEARCH

BHeApeHUM NULEH3UU ypoBeHb comment
1 MasterSCADA 2002 40.000 60.000 / 585.000 p Aa Camasd nonynspHas Ha pblHKe
2 | TraceMode 1992 30.000 64.000 / 365.670 p Aa Camas nonynspHas Ha pbiHke go 2008
3 | Kpyr2000 1992 1000 64.000/500.000 p Oa
4 | SCADA+ 2011 10 - -
5 | TekoH 2010 10.000 - Na [lpodatoT TONbKO C MHTerpaumen
6 | Kackap 2002 1000 8.192/180.000 p. ? BbIrnaanT cepbesHo
7 | IntraSCADA 2003 1000 50.000/ 8.999 € noHpaBwmnach
8 | SCADA Infinity ? 100 ? _3neCwn BTopor npoaykT Integrity SCADA
9 | CMAPT-SCADA ? 100 ?
10 | REDKIT SCADA 2018 100 9 CnoXxHocTu c npo,u,ame;lill:sgg;/vare (3aka3bl Ha rogpbl
11 | Alpha.SCADA 2015 3000 HeTt AToMunk paboTtaeT ¢ xenezom npocodpTa
12 | OBeH TeneMexaHuKa ? ? 10.000 / 378.750 p. Aa
13 | SURA (3napa) ? ? Aa YpoBeHb MCCNef0BaTesIbCKOro MHCTUTYTA
14 | Scada.Pro ? ? Ha MpoaBTOMaTUKa (KpyMnHbIA MHTErpaTop cMMeHca)
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https://elesy.ru/integrity-scada.aspx
https://elesy.ru/integrity-scada.aspx

Choice of two components

HARDWARE SOFTWARE
il .
- Firmware
1 J i \ 1/0 Modules 1 . (from the controller manufacturer)
a) Included in SCADA
2. PLC 2. b) Additional Developing Studio
c) Self soft
= c i cation Ii — a) Included in SCADA
3. ommunication line 3. T b) Standard (OPC) or mutual (DIM)
(as per the standards) c) Self soft
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RUSSIAN HARDWARE INDUSTRY COMPONENTS

Ne Tango flaw explanation
1

2

3 | Kpyr2000

4 | Tecon

5 Kackap,

6

7

8

9 [TpocodT cnucTeMsl
10 | Tekon

1

O630p He roToB, B c/edyLlmm pas
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Resource Cost Comparison

Any Commercial SCADA
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My professional opinion

The most logical choice would be Tango

* maintaining international cooperation in accelerator community
* inthe current situation CERN would highly likely choose Tango
* contribute to product development

Tango does not have a runtime environment on control-level

* needs additional licensed software at the PLC level
 would be better with modern «full-level»» SCADA

Relevant service (in automation terms) is required
« There is still no competent department/unit at LHEP JINR
* For example, it implemented at CERN
« [lpon3BoacTBEHHAA HEODXOAMMOCTb B HANIMYMW LIEeHTPa KOMNEeTeHUUN/3HaHNI

@ No developing working group support at the moment

* questions of choosing a SCADA

'p’“ * questions of choosing a PLC

« questions of how to automate
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SUMMARY

s B SCADA - Supervisory Control And Data Acquisition
:: « Developing studio
= « Runtime environment

=

« Comparison between CERN and JINR choices

Why such attention to the choice of SCADA?

* Unclear reasons
* Instead of discussing the composition of subsystems, modes of operation,
algorithms of automatic operation

Russian industry have hardware and software solutions

* Itis necessary to choose not only SCADA but also hardware
* Further studies of the hardware market are needed

Tango would have been a better choice

5
T N G f r « Existing community of accelerator experts
AN J7 S

maintaining international cooperation
« acontribution to our future
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ANNOUNCES

Subsystems TPC analysis
* subsystems list

« technology

NeXt * Units, objects, signals
presentations How the TPC automatics on ALICE works
* subsystems list
* deployment diagram
. Prr— TSN » other features
| D B T L L ey e e sy ;|

utomated systems

on
tions, etc.

What the CDR for automatics should include
e content

« document sections
e schematics

Workplan and schedule
* task decomposition
* Gantt chart
* efc.
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BACKUP

BACKUP
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SURFACE FUCTIONALITY OF SYSTEMS

DISPLAY
COMPREHENSIVE
INFORMATION 7.~ | ALARM, ERROR WARN
; EVENT NOTIFY

———_—

CONTROL FUNCTION [02¢] «

AND ADJUSMENT |s2=| ==~___ ORIENT
) Tt ____ X OPERATORIN
,,,,,, EMERGENCY
ARCHIVEDATA R __---~ SITUATIONS
AND LOG CommTTTTTTT
Oﬁﬁgﬁgﬂz GENERATE
REPORTS
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« [MponpueTtapHbit npoTokon (Proprietary protocol) — HeonybnnkKoBaHHbIA U HEAOCTYMHbIN
OPYTrMM KOMMAHUAM KOMMYHUKALMOHHBIN MPOTOKOJ, HanpuMep paspaboTaHHbI GUPMOU
0N obecnevyeHmsa obMeHa faHHbIMW M B3aUMOLENCTBUS MEXIY ee CUCTEMAMMU.
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