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CURRENT SITUATION

06beKToOM aBTOMaTU3aLLUU ABNSAOTCA TOKOBBOAbI Ha YCKOPUTEJIbHbIX KOJibLUaX

* Ha bycTtepe — BHefpeHo, eCcTb ONbIT 3KCMAyaTaumm

« Ha Konnanpape — B npouecce pa3paboTku / KOMMNIEKTOBaHUSA CUCTEMBI

* MogepHnsaunsa HyknoTpoHa — npegnonaraeTcs Toxe?

* Bce nn npoekTHble pelwweHns npopaboTanbl? [1ocTaTOYHOCTb 4OKYMEHTMPOBAHMNA?

""‘i-“; """ | TekyLwwas peanusauusa ACY - LLkadbl ABToMaTuku (LLA) n npuknapHoe MO
'_-I— F * Ha 6aze hardware & software - B&R

T__t * PeannsoBaHbl aBTOMaTu3npoBaHHble GyHKLUMN: ACP, Kakue elte? B NosTHOM 1M 06beme?
Hl_i 1  Ectb dyHKUMM T3, TB? HeT nonHOLEHHON PYHKLMM CUTHANM3aLnm

== | * [lpoucxonsa nepnoanyeckme 3asmcanma PLC

HeT nonHoueHHOro BepxHero ypoBHs Ha 6ase SCADA

* Tekywee peweHne anga sepxHero yposHsa 3to PLC WebSocket Server
* YpesaHHasa GYHKLNOHANbHOCTb: HET TpeHAoB, HeT AlarmTable, HeT ApxuBa faHHbIX
«  Tekywuit BbIGOp - peann3oBaTb Ha TANGLLCADA

i « Manpower group - Komanga n3 JIUT (A.PewetHukos, C.Cemauiko, M.KaTynuH]
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Beginning & Results
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WORKFLOW CYCLES

-~

Requirements designing approval developing validation
",‘
</>| ---- J —---- |</>|
developing validation redeveloping
pPeasibHocCTh
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Work Organization
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reporting

Local wiki: pm.jinr.ru

Project documentation
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FUNCTIONALITY REQUIREMENT

O

What kind of functionality What kind of functionality
do we need? is possible?
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EXTERNAL VIEW OF DCS FUCTIONALITY

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

CONTROL FUNCTION [02¢]| «---—~

ANDADJUSMENT  [323) ==~~__ ORIENT IN
STt EMERGENCY
ARCHIVEDATA R __---"~ SITUATIONS
AND LOG CommTmTTT
OPAECRT‘I\S:’JE GENERATE
REPORTS
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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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CONSTITUTION OF AUTOMATED SYSTEMS )

LOGICWARE INFOWARE ORGANIZEWARE

HARDWARE

Front-end electronics
i/o modules

PLC

Servers

ARM

SOFTWARE

Operation systems
Protocols

SCADA
Developing studio

Firmware
Logical
components
Algorithms
Procedures
Technological
functions

User interface
MIMICS
Graphical panels
Graphics, trends
Alarm table

Organization
structure
Personnel tasks
Duties

Rights
Responsibilities
Instructions
User manual
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COMPONENTS OF DCS

FIELD LEVEL PLC SERVER SUPERVISION LEVEL

Hardware - something material, through which
the collection, processing and display of
information (including control) is carried out

Software — firmware, operation systems, basic
software, protocols, application software,

SCADA, etc.

Logicware — a set of logical components
(procedures) automating the working flow of
the technological process

Infoware — structured design, operational,
configurational information presented in the
final graphical user interface

Organizeware - technological instructions,
user's manual. Who and how will communicate

° @, A with the DCS. operating personnel
Nikita Baldin
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LOGICWARE COMPONENTS

\’%LOGICAL ALGORITMS

Regulator, FID, etc. (softitem like as

1 ¢ \ firlst Sligf‘é“ P;’OE?SSingr 4 m a control loop mechanism employing
° \ calculation of object statuses ° feedback continuously modulated

control)
Locks/blocks - you cannot turn Calculation of complex design
2 on some equipment, if some 5 parameters by primary measured values
° conditions is not satisfied ® using formulas (example: overall detector
(foolproof] calibration accuracy = 77%)|

Interlocks - shutdown of some Step programs.

3 ° equipment in emergency 6 o Sequential procedures.
situations [protection against (example: power-on detector procedure])

destruction)
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INFOWARE COMPONENTS

‘0%} USER INTERFACE

———=71=] Set of signals, objects, Classification and codification of
1 == algorithms 4 objects. Relationships of typed system
® = ¢ d{}i objects
Set of mimic panels arranged in a Faceplates — window with extended
2 ggg clear hierarchy from genera| to 5 @ | ?I Information about each object [design
° gg{O} specific ® =?? information, settings, controls buttons,
etc.)
Set of dynamic symbols indicators. Additional functionality: alarm
3 . Convenient displayed, recognizable func’Elon, specialized widgets, trends,
archive, reports, etc.
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USABILITY GUIDELINES

PROPER NAVIGATION ON THE ITERFACE.
ﬂ_%ﬁ BUILT HIERARCHY OF PANELS. CONSISTENT

DISCLOSURE OF INFORMATION.

2D PURPOSE USE TYPES OF PANELS FOR
"~ DIFFERENT TYPES OF INFORMATION.
3D TABLES, P&ID, TRENDS, 2D, 3D.

EFFICIENT USE OF SPACE.
VISUAL HIERARCHY (SMALL /
LARGE SYMBOLS).
MINIMIZATION OF GRAPHIC

ié % SOLUTIONS. OPTIMUM NUMBER

AND SIZES SYMBOLS.

e ® PROPER USE OF COLOR.
( CONVENIENT USE. BRIGHT COLORS

FOR ACCIDENTS ONLY.

NO DYMANICS IN THE PRESENTATION OF
THE PROCESS. DYNAMICS ONLY FOR
ATTRACTING ATTENTION.

PROPER SYMBOLS. COMBINED
INDICATORS IN SYMBOLS. FOR INDIVIDUAL
STATUSES SEPARATED INDICATORS.

FAILURE AND WARNING INDICATORS OF
SYMBOLS SEPARATLY APPEAR. ABILITY
TO HIDE ADDITIONAL INFORMATION.

INDICATION OF THE STATUS OF
AUTOMATIC CONTROL ALGORITHMS.
INDICATE OPERATING MODES, etc.

MINIMIZATION OF ERRORS WHEN ENTERING
DATA BY THE OPERATOR. VALIDATION AND
OTHER SECURITY MEASURES.
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IMPLEMENTATION STAGES

Peanusauus 6a3oBbiX PyHKLUN
STAGE 4 byHKUAM f
* [logHATb BCe AaHHble HAa BEPXHUI YPOBEHb W
« MIMICs panels
y ilont'"o' JloKyMeHTHpoOBaTb
* arm oy o
B WIKI

 Archive, trends

Peanunsauunsa paclimpeHHbIX PYHKLUMA

» Faceplates, passportization of objects

* Orientin emergency situation

* PacwunpeHne Habopa TEXHONMOMMYECKNX QYHKLNY
« CamopgmarHocTuka

« Bepcua ong MobuabHbIX YCTPOMUCTB

Peanusauunsa pononHUTENbHbIX GYHKLUN

* Reports

* Administrations

* KoMnnekcHble pacyeTHble 3afaum
* HeWpoceTu no peryngaropam

« Additional - up to you

STAGE
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SUMMARY

Tekywnn npoeKT

\:/1:_)) « [lonoxeHune gen, Yero sBHO He xBaTaeT
™ * [paHuUUbI NPOEKTUPOBaHMS
PS OpraHusauusa pabor
/“\  Ponu n obsasaHHocTH
313 * McxogHble faHHble, pe3ynbTaThl paboT
* [lopagok npousBoacTea pabot

Kakas ¢yHkumoHanbHoctb ACY 6biBaeT

Providing data, Control & adjustment, automatized functions
Alarm, orient in emergency situations, archive, reports, ergonomic, usability

I'Ipe.qnaraeMblﬁ 3Talnbl BHegpeHusd

« 3 stages
* [lpropuTeTHOCTb
* [lokymeHTMpoBaHue B Wiki

Mpumep cxembl KTC

° AI'II'IapaTHbIe cpencrtBa, nporpaMmMHble CpencTBa
*  JlnHuu cBa3n, MPOTOKOJIbl CBA3U
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Thank you !!!

Nikita Baldin

automation lead
engineer

nabaldin(@jinr.ru
+7(926)5630684 L




BACKUP

BACKUP
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LIFE CYCLES OF AUTOMATED SYSTEMS
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M

ynpaan

HHUS € pas/ItyHbIMU YPOBHAMM MHTEJIIEKTYasIbHOCTH M po6acTHOCTH

— e e o e o e ey mm o e mm mm e mm mm mm mm e mm mm e e o = = = =
I IneMeHTbl aBTOMaTU3NPYyEMOM | InemeHTbl pa3pabaTbiBaeMoro nporpaMMHoro obecneyeHus [
I cucremsbl ncnbitatensHoro crenga | I
IMVicronnmrenon CeHcopsl ! I
I] bie MexaHu3Mb YCTaHOBKM il HOHCMCTUeMa KOHTPOH I
'y 'y I BXOJIHOM M BBIXOJITHON olxcucrema perynuponanus | |
| I | uHbOpPMALY 1 MoJ1a4M a30Ta (3arpaBKa) I
| PLC |I MPEYIPEKICHUS O I
| YCTaHOBKU || HEILITATHBIX CUTYaIUsAX I
: $ II [Moxcucrema perymupoBanus | |
| Opc Server i JIaBJICHUS B KOHTypax [
: (] I KOMaH,T UCTIOJTHUTEIIbHBIM ORI |
I Tango DS I MeXaHH3MaM, I
| OPCDADS NOJTy9eHUs] HHPOPMAIIH I
| il C CEHCOpOB,
L TonyueHHe KOMAHT TMoncncrema perymaposarus | |
| orreparopa, YPOBHSI a30Ta I
Onrumusarop 6a3 3HAHUN Ha I IIposepka AOMyCTHMOCTH |
OCHOBE MSTKHUX BBIYMCIICHUM KOMaH/ H aBaPHHHBIX |
| CHUTyaIun |
|
[Tporpammusrtii uaTepdeiic OPC t Wnrepdeiic monpoparens, I
UA | Tango DS [Toacucrema HacTpoOMKH, I
I YnpaeneHue IpuEMa U YCTaHOBIICHUS I
I PID napamerpos perynsropos | |
[Moxcucrema XpaHeHUS TAHHBIX H Ynpasnenve |
e 1 748181187 e
— e e e e e e e o —_——_—_— e
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