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SOLEIL

SYNCHROTRON

Topics addressed

* Project engineering: Framework for application
development

« Requirements / Documentation: Specification
methods and tools

Testing& \erificat

* Application management
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SULEIL

SYNCHROTRON

 PLC based control systems at SOLEIL
* QObiject-oriented design

« Some conventions

* A simple specification model

« (Generic project model

 Management and maintenance tools
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SYNCHROTRON

SULEIL PLC based control systems at SOLEIL

PS

About 300 SIEMENS S7-300 PLCs,
covering almost all technical domains of

i ;R;I CP FM
accelerators and beamlines m ﬂ ﬂ

Signal

Power Interface
Supplies Modules

Modules

= Use of PLC maintained by automation group Complexity Occurrence frequency
. T 8 m Signals measurement via TANGO Device Servers L Always
SOLEIL: French synchrotron Remote control of physical devices % In most cases
Iig ht facility Application of security rules For vacuum, PSS and machine
High interlocks
Process-control (Except PID regulation loops) Rare
Electronics group services catalog
Consulting STORAGE RING

Identification of needs

Procurement and stock management
Program development

Test and commissioning

Technological watch

BEAMLINES

Automation group: A small group with a
lot of activities -> Same person perform
several steps of PLC project lifecycle
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SULEIL

SYNCHROTRON

« PLC based control systems at SOLEIL
* Object-oriented design

« Some conventions

* A simple specification model

« (Generic project model
 Management and maintenance tools
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S _LEIL Object-oriented design

File VYiew Preferences Help

SYNCHROTRON
B cs-colpvivs.l | Close |v|
ANS-CO1/VIFVS.1
. alwe OPEM =
3-Stage ObJeCt mOdel Incoming security enakbled J
TANG i- \ Maximum op time | 5.0 iiiiiim
HA IncomingSecurityEnabled [v] EI
. faul
Supervision layer » - ]
— > ' memorizedFault [ ] El
e | ntum! (" Device Server ouie 5
Server Server y object T
J_N
Ethernet “ )
control PLC
network i PLC layer
I DataBlock object »
|| Profibus J
Digital or i _ .
analog </ Functional block for = DataBlock (one per device)
signals | | S I N._______________ datatreatment ______Fordataexchange
1 Hardware layer
] l > Physical object »

Valve lon pump
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CHROTRON

‘4/ ) < ; ;I\Av I“:

« PLC based control sy

« Object-orie X
* Some convention
* Asimple specific
« Generic projectm

« Management and ,;"

[ | ,’Ef#

A:'i-.ln i
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SVLEIL

SYNCHROTRON

Standardize DataBlock internal layout

|

|

Physical inputs Physical outputs !
> ~ — !

|

Fieldbus inputs

Process inputs

Supervision inpu

DataBlock

Convention #1

\
™. | Fieldbus outsuts L)
Process outputs |

!

Supervision %Jtputsi

Part related to the
physical device

Data exchanged
between the object
and the process or
supervision
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SOLEIL Convention #2
SYNCHROTRON Use prefix for data naming

For data,related ,to [Ki| DB1 -- Generique_Ultravide\PLC1\CPU 315-2 DP _|D|ﬂ For data eXChanged
the physical device “aesse |Déd. g e "= - = = o e out of the Datablock
1-letter prefix ____ 00| Lo = - |BooL 3-letter prefix:
0.1/in V'lE_vs_0O | BOOL
A_DataName 02|in | [EVSF - BOOL XYZ_DataName
2.0/in . |T_ouverture I TIMER
4.0 in | |T_Fermeture . TIMER
. ] 6.0 | out NEAEE BOOL
. l —_— — )
A: I;)a.ta type and direction 61 out . |BPV_Interlock_Sortant I BOOL X : Data type
E=Digital input 8.0 stat | |DB_Echange BSC_Ouvrr - BOOL B=Boolean
M=Ana|og input 8.1 stat - |DB_Echange BSC_Acq_Defaut I BOOL W=Word/|nteger
S=Digit | tout 8.2 | stat | DEI_Echange.ElSD_SecuriteEntranté BOOL B
=bigital outpu 100|stat  * |DB_Echange RSC_Temps_max ' REAL R=Real
C=Analog output 140 |stat | |DB_Echange BSV_Ouverte I BOOL
T=Timer 14.1 | stat | DB_Echange B3Y_Fermee . BOOL
14.2 | stat . |DB_Echange BSV_Defaut | BOOL Y : Data source/ta rget
14.3 [ stat | |DB_Echange BSV_Mouvement - BOOL P=Process
14.4 | stat - DE_Echange.EIS‘J_SecuriteEmrantd BOOL \J
14.5|stat | |DB_Echange.BSV_Defaut_Memorige BOOL S=Supervision
14.6 | stat * |DB_Echange B3V _Interlocked U BOOL
16.0 | stat L lDB._Eshange RSV Optdime— . — REAL
| » Z : Data direction

Vacuum gate valve datablock C=Incom!ng C‘_)mm_and_s
Examples: V=0utgoing visualizations

E_VS_O: Open valve limit switch, 24VDC digital signal read by the PLC.
RSV_OpTime: Time taken for a valve to open, calculated by the PLC and sent to supervision in real format
BPC_lIntick: Boolean signal coming from external (gauge) datablock to interlock (close) the valve.
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SULEIL Benefits of conventions

SYNCHROTRON

« Each participant in the project (mnemonic editor, functional
block programmer, Device Server creator) knows where to
find the data area that concerns him/her and the type of data
they are supposed to manipulate or produce.

* For the security logic programmer: No confusion on the
meaning and direction of interlocks
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SULEIL

SYNCHROTRON

« PLC based control systems at SOLEIL
* QObiject-oriented design

« Some conventions

* A simple specification model

« (Generic project model
 Management and maintenance tools
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SOLEIL Specifications made simple

SYNCHROTRON

Often difficult for end
user to write
specifications

4

Provide help
with template

4

Standardized
document
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SULEIL Example of specifications model:

The sequential ‘logigram’
Wb T e 2
F | OWCh a rt'l | ke Previous conditions test :
model |
I

Any condition

Valve 114-M-C03/VI1/VS.1 closes ? is true

WaterflowMeter 114-M-C04/VI/DEB.2 too low?
Temperature 114-M-C04/VI/TC.4 too high?
PSS interlock ?

Close BeamShutter
114-M-
C03/VI1/OBX.1

* Adaptedio
vacuum security None of the
conditions are
rules i
e (Closeto PLC

operating model

Next conditions test

V.. _Loop
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SOULEIL Logigram programming

SYNCHROTRON

« Security rules translated
Into outgoing and incoming
Interlocks interlocks signals

Valve #1 DataBlock

DataBlock
BeamShutter #1

Outgoing Interlock
;
DataBlock

Thermocouple #4 \\ Incoming
DataBlock | OR \Interlock >
E Outgoinglnte)rlock ! /

WaterflowMeter#2
DataBlock

E Outgoing Interlock

« All interlocks stored In
dedicated global DataBlock
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CHROTRON

‘4/ ) < ; ;I\Av I“:

+ PLC bas PR
« Object-orie S

* Some convention
« Asimple specific
+ Generic project mo
- Management and

4’ ir
= _:‘ ’fi-.n-'-

P.Rommeluére PLC based control systems - ICALEPCS 2017 A \ | 15/20



S\/I_E”_Generic: project: An imaginary project containing

SYNCHROTRON a” pOSSlble ObJeCtS

First PLC cycle (Startup)

Experienced PLC programmer:

« Codes the individual
functional blocks

« Create a project with dozen

of objects of every type Cyelic program
i (76 oo o ] Mai p ogram
m Station Edition Insertion Systéme able d\age Outis.
IDse- @lé\\%awuwfal%\ \
[=0UR
P EPGIEIDP PROFIBUS: Réseau maltre DP (1) ™ T
- = 070 PIT il | iR @A 21)JBAT @) PTUR 75 PTUR
Do ATRR esomm] | | leto o] | | (o] | | [ | | ] | |
; T — - -

FCl FCZ

Valve Gauges
I
AIB13BL £ 2 ¥ v
A = 1 R
E] ABC L [ e
2 [op b ¥
0 CP 3431 [ppio
il (32) PTUR. = il
: 52 TR (i) P S AT e 7] oAe
: P T = T
| @0 PR (@B AL 221854 - FTUA] 1
ol T [oP-tio [or-nor
“ :
oAl
] ee) PG 0N -
Emplac, | | eré Longueureniée | Longueur scrie | Commentaie
7 T Paithamel, 4 Flos, 1 Unsigned 72479 B
z 7 > Fiin 3
5 7 - T, R
7 7 - T 7.4
7 7 > Pl 7Ens 94
3 7 ol P 7 L
¥z ol P 7 =

.

Valve-dedicated DataBlocks and Gauge-dedicated DataBlocks and
functional block functional block

Need to maintain an Excel file with all Profibus address,
mpDataBlock and functional block numbers
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S\JLE”_Generic: project: An im_aginar;_/ project containing
all possible objects

Other PLC programmers: 1. Create their projects

| T from the generic project,
— — X== deleting useless blocks

X

and objects.

2. Declare the physical I/O
cards and mnemonics

3. Program the security
< rules thanks to the
logigram
No need to add or edit blocks, just to link
interlocks at the highest programming level

"
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SULEIL

SYNCHROTRON

« PLC based control systems at SOLEIL
* QObiject-oriented design

« Some conventions

* A simple specification model

« (Generic project model

» Operation and maintenance tools
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SOLEIL

SYNCHROTRON

Operation and application management tool

Use of versioning tool for PLC program sources and wiring schemes

pr— ; p— . . R ——— e y T —— B e -
WEREPS. AR M AEELER A -~ LLEE R R LR couog ) [cvs] Index of /ECAICablage/dossier_cablage/machine/C}
- L Fichier Edition Affichage Historique Marque-pages Outs 2
e
§ i ] | = EIIIIII ‘ =<® [evs] Index of JECA]Cablage/dossier_cablag...|
4 [re— € L) ctrl
— = Wi o s o - i
_ o sy ] ]
-3 cvs] / ECA / Cablage / dossier cablage / machine / C.
o) s = 7-30 e
: . - 3’5 e EIIIIII ) W §7-300 ’
v = - Al g |
E“"“ e E I““II Index of /ECA/Cablage/do]
MR AR A WAL oS-l b -
- = s b 1]
— | ‘ Lo Files shown: 22 (Show 18 dead files)
ARCHITECTURE AUTOMATE POUR ECA I:: ®
SURVEILLANCE [ES AIWANTS e = Sticky Tag: v!| set
3. % B
| — ‘ » L 1 . File o Rev.
i 1 § e
; 2 — 3 = > ’ % Parent Directory
| = | € arnp s
] o
iz — ] B801.pdf 12
) | § o s ‘ £ B802 pdf 11
a2t a”™ —
[ Al el [ - N === m
Pry—— £l rwmmnz £l B804 pdf 11
AN
|’7‘ . £] B80S pdf 11
_ — N—— A S ——— || . . N N — el L2z
ATEA SCHITECTLRE A1 CA A o ATEA RADC CFRSSIS | PLL-CPAISD »
B O e 0 |7 | 1 I . | B M e s ‘7 [ ¢ ‘ |
FACE AVANT FACE ARRTERE e ATNANT
; Ml ==
— — ot <
e 8 5 ] E ‘ ‘
[ ARE 8
sl AUTCHATE (PLE.2) Vo oz, &
ceassrs 2 |E1 | [ ' L F I I L 1
L 1 H o v =4 v 4 v ~ 4 ~ ° s w v v K 7 g
o I E
,WI F-Y & -9 - -9 P- -9 2 - -9 - =Y Fy & -9
- [ —
4 ,
iE £ T 5
é i XTDI56
_ coneic. &
o
7 0 0 00 00 P 0 e e
— — - ~ ~ I
o @ & = =T I~ T o I - H
w ] ) ] ] Tl E e |5 | g |
! & H & & s u! ! ! u i
=] =] = =) =) I
!
ﬁ'\c" I’ys” .v‘#
& & ff &
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0 A

Physical overview of the racks

Cabling details
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SULEIL Tools for on-call maintenance

SYNCHROTRON

Use of versioning tool for PLC program sources and wiring schemes

STEP7 application editor Tools for Profibus diagnostics

SUPERVISION

[ al0lx

& (3 Dingrs| @ l21) M 153 (201 M 153) g 151 M 153
1 75 307 = i =
e | D | D | 0T | D
P I~
DIExDC24v } l l l l
CP 3431 e b
FILES & 7 Diaorc
Etat du mwodule - M 153-1
. ne

§33:333:%

Profitrace
(Powerful / Runs in operation)

BT200 (basic)

=y Before correction

Compact supervision devices | 32/ =5 PR
showing Profibus slaves | : ] UENE Bl
o v = =

] After

] Predefined mnemonics view | &7 e 2
for low level diagnostic R ] j i
ooV S5 7 25 30 31
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