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En 1995 Construction de Virgo : Détecteur d’ondes
gravitationnelles (Interférometre de Michelson)

LU'équipe Ctrl-Cmd du LAL avait réalisé le contrble de I'enceinte

a vide.

En 2008 ADVirgo : Augmenter de la sensibilité du détecteur
o Réduire vibrations mécaniques, acoustiques.

o Réduire les EMC.

o Améliorer la qualité du laser.

=> Impact sur le vide:
Atténuer les vibrations des équipements .

Augmenter la capacité de pompage.
Ancien systeme de controle obsoléete .

C’est reparti pour I'équipe (réduite) Ctrl-Cmd du LAL !
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Topologie
- Volume 7200 m? de vide a controler (3¢ volume au monde).
- Répartition en 7 sous-systemes fonctionnels :

| "
(4 stations). L iy
(10 stations). “Q}i "
Tube (12 stations). : 5
Link-Gated Valves (3 stations). W
Remote-Scroll (1 station). NEMM \
Link-Pump (1 station).
‘W: WEI HE E NN IVW ‘vsxs. ‘
31 Stations a contrdler. we ws we ws we wi VW
=> 31 Racks de controle a réaliser. E‘

Environ 300 parametres par station.
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Batiment Central
Super-Atténuateurs supportant les miroirs
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Super-atténuateur Tour
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Réalisation d’un rack de controle

1- Cahier des charges établi avec collegues italiens.
o Description des équipements a controler.

o Détaille le procédé de mise sous vide.

o Listing des interlocks pour sécurité humaine et matérielle.
2- Etude électrotechnique et informatique en//.
3- Appel d’offre pour achat (sauf informatique).
4- Réalisation d’un rack prototype au LAL.

5- Validation au LAL par les collegues italiens.

6- Fabrication en série des racks supplémentaires .

7/18



Exemple Interlocks (cahier des charges)

5 A, Same as above Rotating freq. P71 |Close V71 V72 operation is more complex
HW < threshold and V72 because needs to be opened also
when P71 is OFF, seeld 9 and 10
6 A, Prevent not having the possibilityto  |Compressed air  [Close all Must be activated before the air
HW |[closevalves low (relay) valves is too short
7 C, Prevent to open thevalveinfrontof |Gcl>2 mbar OR |Forbid V51
SW |theturbo if tower is not under vacuum |Vl closed opening
8 C, Prevent to open thevalveinfrontof |Gcl>2mbarOR |ForbidV71 |Could be due also HW
SW |theturbo if tower is not under vacuum |Vcl closed opening
9 C, Prevent to open thevalveinfrontof [IFP710ONAND |ForbidV72 |Could beduealso HW
SW |theturbo if tower is not under vacuum |{Gd1> 2 mbar OR |opening
Vd1 closed)
10 |C, Protect gate valve at high pressure IFP71 OFF AND |ForbidV72 |Could be duealso HW
SW {(Gc2< 990 mbar |opening
OR Vcl closed)
OR |Gc2-G72|>10
mbar ORV92
closed)
11 |C, Protect gate valve at high pressure V41 0ORV420R |ForbidV92 |Could beduealso HW
SW V91 closed OR opening
G72<990mbar
12 |A, Prevent backstreaming when starting a|P41 is switched  |Delay about
SW  |pump ONAND G41<1 |[30s before
mbar allowing
opening of
V43
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Fonctionnalités d’un rack de contréle

- Transformer grandeurs physiques en signaux électriques puis
en données numériques (réciproque).

- Assurer les échanges de données avec une supervision distante.

- Gérer le procédé Sécurités Ecran tactile | Mode
i e électriques local
de vide . 9
Interlocks
- Controle Local . Automate
API
_ Interface a relais 1 A
- Assurer la logique
de sécurités. Rack
Actionneurs et Mode
Capteurs v distant
(Vannes,Pompes, | Salle de controle
Jauges...)
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Prototype au LAL
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Systeme informatique bas niveau: Choix d’un API

Equipements hétérogenes en grande quantité =>

o Facilité d’intégration (Modulaire).

o Fiabilité (hard et soft) , maintenabilité (20 ans).

o Conforme aux regles EMC sur ADVirgo.

o Doit supporter protocole dialogue avec une supervision
(Serveur Modbus-TCP a implanter ).

o Modification a chaud de I'application software.

Inconvénients :

o Assez cher (~Y4000€ par API).

o Développement sous Windows.

o Licences payantes (serveur Modbus-TCP & librairie graphique).
o Pression de la collaboration (Nickhef) .
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2 APl testé au LAL: SCHNEIDER M340 & BECKHOFF CX1020.

Beckhoff : Fonctionnalités + adaptées pour le contrble des équipements de
vide par RS232-485 + Isolation galvanique des port RS.

Intégration Modulaire :

Modules E/S-TOR (~80 Entrées et ~20 Sorties par station ).
Modules Analogique (PT100, 4-20mA) .
Modules de Communication (4 a 10 ports par station).




Controle a distance (en salle de controle)
Solutions évoquées: PVSS - Panoramak? - Tango + GUI.
Tango a été choisi :

O Fonctionne sous Linux .
o Bien approprié pour la gestion d’objets distribués (31 stations).

O Bien maitrisé par ADVirgo (Martin Mohan).
o Librairie Modbus-TCP facilement intégrable.
o Tango prévu pour ThomX => Connaissance partagée .

- ' élément de base géré par Tango est appelé Device .
Device: Représentation informatique d’une station matérialisée par son API .

- Le Device-Server est I'application software gérant le Device (C/C++).
Rble de transfert de données entre API et son Device.
Transfert en Polling par protocole Modbus-TCP.
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/ Tango GUI \

- Device : VAC/Tower/BS NetBeans IDE
R

4 propriétés et 300 attributs. DAQ ADVirgo
\_ Salle de Contréle J

Translateur Modbus-CM

' Device-Server :
S VacUHVTower VacTowerBS

Réseau Ethernet
Transferts Modbus-TCP Réseau Ethernet
Transfers Modbus-TCP

APl : ™300 parametres

Equipements hétérogenes

Station de pompage -/
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| olserver112 Control @

19 Controlled Servers on olserverl12

@ VacCryotrap/VacCryotraphE
@ VacCryotrap/VacCryotraphl

@ VacUHVTower/VacTowerBS
@ YacUHVTower/VacTowerNE
@ VacUHVTower/VacTowerN|

@ VacUHVTower/VacToweriVE
@ YacUHVTower/VacToweriVl

Liste Device-Server

Device Tour UHV Beam-Splitter

" @y AtkPanel 5.4 : VAC/Tower/BS = =5
Start New Start All Stop All | ® Display All File View Preferences Help
I ~C/Tower/BS l"’l

VAC/Tower/BS

The device is in RUNNING state.

9 Level 1 @ Not Controlled -
9 LN2RBC|<INE M2 Ch3 OnOff Cmd I O No unit
@ LNZRack/I M2 Ch4 Pressure (G71) [ 2.00E-02 mBar
@ LNZRack/WE M2 Ch4 Pressure Status | 4 No unit
@ LN2Rack/wvl M2 Ch4 Sensor Status | 1 No unit

M2 Rel4 Upper Threshold | 3.50E-09 mBar

M2 Rel4 Lower Threshold | 1.20E-09 mBar

° VacCryotrapNacCryotrapWE M2 Reld4 Sensor Source I 3 No unit
o VacCryotrapNacCryotrale M2 D SetPoint Status I O No unit
@ VacHyTower/VacTowerDB M2 Ch4 OnOff Cmd 0 No unit
@ VacHvTower/VacTowerlB
M2 Ch5 Pressure (G81) I 2.00E-02 mBar
9 VacHVTower/VacTowertIC M2 Ch5 Pressure Status | 4 No unit
9 VaCRSPDSNaCDWPump M2 Chs Sensor Status | 1 No unit

M2 Rel5 Upper Threshold | 9.00E-11 mBar

M2 Rel5 Lower Thres hold | 1.00E-11 mBar

M2 Rel5 Sensor Source I 4 No unit

0 VaCUHWOWEVNaCTOWEFPR M2 E SetPoint Status I O No unit
@ YacUHVTower/YacTowerSR

M2 ChS5 OnOff Cmd O No unit

M2 Ch6 Pressure (Gmn) I 2.00E-02 mBar

M2 Ch6 Pressure Status I 5 No unit
1emi M2 Ch6 Sensor Status | 1 No unit
Dismiss - 1 T I
Scalar

La Configuration et Données d’un
Device mémorisées dans TangoDb (MySQL).
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GUI - Salle de Controle:

ADVirgo n’impose rien => choix de NetBeans (java) + Jdraw.

Communication avec Tango Device-Server : librairies Tango-ATK

Beam Splitter Tower 62 63 Gca 2017 04 12 16:15:32

Gc
UHVTowerGuiDSPLC - NetBeans IDE 7.1.1 5.01E-04 mBar -2.30E4-00 mBa 0.00E+00 mBar

1
I AC(Tower/BS
abts i i e Eroh Tk Too o e @ @ @ VACTower/s
= T 2 vel V2 The device is in RUNNING state. -
Valve Legend M M
tart Page X | premierFrame java X =

Close G51
m 1.38E-07 mBar 2.00?—60% mBar

dource | Design Hstory [@ M- 8+« Q 'Y Move
9 \ n e 400 Hz o PLC data transmit
: Vi V51
% calar Yo V52 P61
81 vd2Sta
62 Dry MaxiGauges
P4lComnand = null; \s)

B3
® 20003 mes w
: I
<ini o) &7 ’ : -
88 3 V75
BasicThread! - Thread . 2 o4l Full Control
un( ;z P51 Turbo Pump Control e 74, 1 86E-03 mBar Whsontro)
goreriecramed 94 P51 ON P51 Standby ON e e P41
® initComponen % R - P61 P51 Pumps
® iButton100ActionPerformed % INunb . P51 BOX Temperature OK P51 Temperature OK M Dry L
& Ruttor Formed 97 Thunbe i lur py Vo1 Code Authorization
& JButton03ActionPerformed| 98 INumbe Failure = nu P51 Box Error ﬁ M F91
& JButtonto4hctionPerformed| % ' 2.00?—%%m8ar
@ )SActionPerformed| 100 : B State Mode: Full Control
& 106ActionPerformed( | 101 INumberScalar PS1PumpStatus = null; P51 Actual Speed 7 | P81
Numbe eStatus =
9 ButontoActionerformed(A (|5 Thbe S | PsiFinal Speed . o Hz - 2.00E-02 mBar
® jButtonitActionPerformed(/ 105 tatus = nu V82
15 Thbers i | e pump current T T >4
L)) 107 INunmbe null; :
QR 108 INunbe taty S
® 109 lclaysta | PSLPump Power T — Gd2 Gd3  Gd4
@ 110 N pCul nll; 2.00E-02 mBar 0.00E+00 mBar Clean Messages List
Y 11% NumberSc: PS1PuspPower. = m‘:}: P51 Operating Hours | Mini Tower
&P 2y PunhacSealar Pl inbratinobolicy & f 2017 04 12 16:13:01 Monitor FullControl Status State Mode:  F
@B 2017 04 12 16:13:01 Inhibit ¥92 opening Status Activated
Pt {8 Output - UkVTower CUDSPLC (cleanjar) X | esion | | ps1stdbyon | 2017 04 12 16:13:01 G72 Lower 990mB Relay Status Activated
) tile to /home 2017 04 12 16:13:01 Q4 Status ON
Y home Bar 2017 04 12 16:13:01 Q3 Status ON
8 V32 s 2017 04 12 16:13:01 Q3 Failure Status OK
&, 2017 04 12 16:13:01 K2 Relay Status ON
b |_psioff | | Psistdby . | N 2017 04 12 161301 Electrical Network Status OK
‘ ACCESSFLL. (totall tine: 8 second 2017 04 12 16:13:01 Emergency Stop 2 Status OFF
SERE®ES Y sl e : 2017 0412 16:13:01 Em‘ergency Stupl Status OFF
S U T 2017 04 12 16:13:01 Inhibit V72 opening Status Activated
|P51 NO BOX ERROR ‘ 2017 04 12 16:13:01 Cmd RCAQut Status ON
| 2017 04 12 16:13:01 O5 to 010 and O P41 OP61 Status OK
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APIl. Ordinateur durci réalise une synchronisation des flux d’entrées

avec les flux de sorties.

e Controle strict par temps de cycle .
 (CX1020:TDC (E/S 1ms, Procédé 50 ms ) + Visu locale 200ms.

2 UHVqu:N_Vl test

Fichier Editer Actions
D | E
E Configuration - SYSTEME

2 outils Beckhoff : Configurer et développer I'application.

% EQREEEFen

§ TwinCAT PLC Control - TestMo

File Edit Project Insert Extras Online Window Help

&8, Réglages temps réel

[B% Taches supplémentaires
%% Réglage de route

£, TCOM Objects

-5 Configuration API

MEC UHVTowerVac_V1
=f= UHVTowerVac_V1-Image
] Standard
VISU_TASK
#-[B3 VISU_INPUT_TASK

BE Configuration de came
=-f Configuration E/S
B8 Périphériques E/S

=55 Périphérique (EtherCAT (v2.10 only))
= Périphérique 2-Image
<%= Périphérique 2-Image-Info

- Q1 Entrées

- @l Sorties

@-§ InfoData

- [§ Terme1l (CX1100-0004)

#-§ InfoData

Terme 2 (EL1809)
Terme 3 (EL1809)
Terme 4 (EL1809)
Terme 5 (EL1809)
Terme 6 (EL2624)
Terme7 (EL2624)
Terme 11 (EL2624)
Terme 16 (EL2624)
Terme17 (EL2624)
Terme 15 (EL6002)
Terme 27 (EL6002)
Terme 13 (EL6002)
Terme 14 (EL6022)
- %3k Terme 9 (EK1521)

¥ Terme12 (EL9011)

] S o e e e e v R R

o=

-68 Mappages

[ Version ocal) | Version (cible) | Réglages de I'amorcage (cible) | Réglages CX l

AmsNetld: 5.8.194.196.1.1
Nom d'héte: CX_08C2C4
Réglages TCP/IP
(@) DHCP / IP auto.
Q) Adresse IP fixe
Adresse IP: 192 . 168 .
Masque 255 . 255
Passerelle défaut 255 . 255
) Serveur DNS automatique
@ Serveur DNS fixe
Serveur préféré: 255 . 255
Altemer serveur: 255 . 255 .

. 255 .

. 255
255 .

-1
. 255 .

255

. 255

255

Résolution écran
7) 640x 480

@ 800x 600

(© 1024x 768

Ecran fréquence
@ 60 Hz (LCD)
@ 75Hz (CRT)

Bl B oS SR % |55

(5819419611

3 POUs

3 E] Modbus_tcp_midivacSequenc

DCU200RS485 (PRG)
gestRS232 (PRG)

MAIN [PRG)

MidivacRS$422 (PRG)
Modbus_TCP (PRG)
Modbus_TCP_Cmd (PRG)
Modbus_TCP_Midivac (PRG)

[£] Modbus_TCP_TCM1601 (PRG
MultivacRS 232 (PRG)
ProfibusMultivac (PRG)
TPG300RS232 (PRG)

warProfibus (%:1848)

warProfibus2 (21B80)
warProfibus3 (2418102)
wvarProfibus4 (%18188) = 28928
-cmdProfibus (%QB250)
“aRecopi = <0221e4ff>
-PressionTabl

counter =9

--SensorST Tabl
chaineSensorST ='1,1,0,0"

etat DP_State E%IEH 84)=31
EtatDP =
etat EL6731 (%IB192) =8

chainePression = '4,.9.9E-34,9.9E+34,1.0E+04,1.0E+0"

chaineConfig = 'CP300 x 9N,NO P.IF300"

varProfibus;
varProfibus2;

VaRecopi = ADR(varProfibus);

FOR counter:=0 TO 31 BY'1 DO
PressionTabl[counter ]:= YaRecopi
aRecopi = VaRecopi +1;

WaRecopi = ADR{varProfibus2);
FOR counter:=0 TO 22 BY 1 DO
ConfTabl[counter ]:= VaRecopi”:
VaRecopi = VaRecopi +1;

YaRecopi = <0221 e4ff>

counter=9

PressionTabl[counter] = 44

YVaRecopi = <0221 e4ff>

counter =9

chainePression = '4,9.9E-34,9.9E+34,1.0E

YaRecopi = <0221 e4ff>
counter =9
ConfTabl[counter] = 78
VaRecopi = <0221 e4ff>
counter = 9

[Systéme cible: CX_0BC2C4 (5.8.194.196.1.1), Exécution: 1 |Li




Tubes Local Control
Station Name: VacTu3000N

IP Num: 192.168.0.11
2017-02-16-15:24:13.602

APl Exemple VISU Interface locale

versions TubeVac ¥1.pro and ¥1.tsm

‘ Change Code

Synoptic Full Control On Off Rack Power Supply
e Rack Power ON
Monitoring Q Rack On
Sensors ¢ e ] REA Cond COut
Code AuUmorization cB Q4 StatUS

Electro Yalves

Monitoring-FullControl

Rack Off

Emergency Stop 1
Emergency Stop 2

=
=
=
==
==

Pumps

Midivac Ionic

Local Cmd
Remote Cmd ()

@

Maxigauge
g3 Local/Remote
Ga4 Gauge
Alarms Cooling Fan
4UHY Tonic Heating

I/OModules Statu

DI 01 =]
DI 02 =]
DI 03 [

EL3202Ch1
EL3202Ch2

EL3052Ch1
EL3052Ch2 [
DO 01 3

il

SerialLink Status

Maxigauge
Turbo Pump P21 [
XGS600 Gad [ ]

Titane Pump P31 [
Titane Pump P32 [
Midivac Ionic P33
auHV Ionic P33 [




Tableur: Liste des variables Modbus

264 Gesensorlype [ BYIlE  MB [ StationName/Gcsensorlype (54 sensortype for 11K100 Lsauge Upper measurement

265 Ge3EmissionStatus N0 BYTE VB 390 StationName/Ge3EmissionStatus Ge3 emission Status (1=On 0=Of) for TR Gauge Upper measurement

266 Ge3DegasStatus NO BYIE [VB 300 StationName/Ge3DegasStatus Gc3 degas Status (1=On 0=Of) for TR Gauge Upper measurement

267 Ge3TRStatus N0 BYIE [VB 362 Stationame/GeJTRStatus Ge3 ITR Status ( 0:Ok 1:Electronic Fail 2:Sensor Waming 3Electronic Waming 4:Sensor Fail
266 Ge3RS2325tatus NO BYIE |MB |34 StationName/Ge3RS232Status (c3 R3232 Status (0:0k 1:Stringtoo long  2legal Message 3:Timeout 4:Bad Parameter 5:W
269 Ge3EmissionOnOfCmd N0 BYIE |MB |36 StationName/Ge3EmissionOnOfCmd Ge3 emission command for ITR100 Gauge Upper measurement { 0=NoCmd, 1=0n, 2=0f)

290 Ge3DegasOnOfCmd NO BYIE |VB 368 StationName/Ge3DegasOnOFCmd Ge3 degas command for TR100 Gauge Upper measurement ( 0=NoCmd, 1=On, 2=0f)

pil

292 Gd3PressureValue NO REAL MW 310 StationName/Gd3PressureValug (3 pressure for TR100 Gauge Lower measurement

293 Gd3SensorType NO BYTE VB i Stationame/Gd3SensorType (3 sensortype for TR100 Gauge Lower measurement

294 Gd3EmissionStatus N0 BYIE [VB 376 StationName/Gd3EmissionStatus (a3 emission Status (=On 0=Of) for ITR100 Gauge Lower measurement

295 Gd3DegasStatus N0 BYIE [MB 3 StationName/Gd3DegasStatus (3 degas Status (1=On 0=Of) for ITR100 Gauge Lower measurement

296 Gd3ITRStatus N0 BYIE |VB 380 StationName/Gd3TRStatus Ge3 ITR Status ( 0:Ok 1:Electronic Fail 2:Sensor Waming 3Electronic Waming 4:Sensor Fail
297 GA3RS232Status NO BYIE |MB |32 StationName/Gd3RS2325tatus (c3 R3232 Status (0:0k 1:Stringtoo long 2 legal Message 3:Timeout 4:Bad Parameter &:W
296 Gd3EmissionOnOfCmd N0 BYTE |VB 3 StationName/Gd3EmissionOnOfCmd (3 emission command for TR100 Gauge Lower measurement ( 0=NoCmd, 1=0n, 2=0f)

299 Gd3DegasOnOfCmd NO BYIE |VB 306 StationName/Gd3DegasOnOfCmd (3 degas command for [TR100 Gauge Lower measurement ( 0=NoCmd, =On, 2=0ff

30

301 P51 PumpStatus NO BTE B |38 StationName/P3 | PumpStatus O-Of Status of Turbo pump TCM1601

302 P51 PumpStdbyStatus NO BTE B [0 StationName/P3 | PumpStdby Status Standby Status of Turbo pump

303 P! Pump TemperatureStatus N0 BTE B [ StationName/P3 | Pump T enuperature Status Temperature Status of Turbo pump NoExcess=0 Excess=]

304 P51 BoxTemperatureStatus  NO BTE B [3% StationName/P3 1BoxTemperature Status Box Temperature Status of Turbo pump

305 P51 BoxEror N0 Nt |36 StationNeme/PS [ BoxError Box Error of Turbo pump

306 P51 ActualSpeed NO N |39 StationName P5 | ActualSpeed Actual Speed (Hz) of Turbo pump




Modbus-TCP

Principe client serveur .

C'est une couche application Modbus sur un réseau Ethernet/TCP-IP pour
communiquer dans une architecture d'automatisme industriel .

Acces aux variables de I'API par référence a leurs adresses.
API (Serveur Modbus) Device Tango (client Modbus)

Gd3Pressure @ %MW370 <> Gd3Pressure @ 12473.

Lectures & écritures de variables unitaire ou par bloc.
ReadBit() ReadWord() WriteBit() WriteWord()
ReadMutipleBits() WriteMutipleBits() ReadMutipleWords()



Standard Mapping Modbus

Modbus
Modbus areas address ADS area
Digital inputs Ox0000 - Index group Index offset
Ox7FFF - -
O0xF021 - process image of the physical Ox0
inputs (bit access)
08000 - Mame of the variables in the PLC Data type
Ox80FF program
-mb_Input_Coils ARRAY [0..255]
OF BOOL
Digital outputs (coils) Ox0000 - Index group Index offset
Ox7FFF - -
0xF031 - process image of the physical Ox0
outputs (bit access)
0xB8000 - Mame of the variables in the PLC Data type
0x80FF program
mb_Output_ Coils ARRAY [0..255]
OF BOOL
Input registers 00000 - Index group Index offset
Ox7FFF - -
0xF020 - process image of the physical Ox0
inputs
0xB8000 - Mame of the variables in the PLC Data type
0xB80FF program
.mb_Input_ Registers ARRAY [0._255]
OF WORD
Cutput registers 0x0000 - Index group Index offset
O0x2FFF - ;
0xF030 - process image of the physical Ox0
outputs
03000 - 0x4020 - PLC memory area OO
Ox5FFF
OxB6000 - 0x4040 - PLC data area Ox0O
Ox7FFF
0x8000 - Mame of the variables in the PLC Data type
Ox80FF program

.mb_Cutput  Registers

ARRAY [0..255]
OF WORD




Architecture AP1 CX1020 1Ghz 2Go RAM




Device : Propriétés et Attributs

File Edit Tools Filter

‘ . e Server:/MacUHVTower/MacTowerBs/MacUHYTower/VAC/Tower/BS v [

Class [ Alias | Att Alias | Property |

‘' Device Info

Server [ Device

o- % DataBaseds
o- % LN2Rack
o~ % Midivac
o % Starter
o= % TangoAccessControl
o~ % TangoTest
o= % VacCryotrap
o~ % VacHVTower
o~ % VacRSPDS
¢ % VacUHVTower
9 % VacTowerBS
¢ & VacUHVTower
¢ & VACTower/BS

o 8] Properties
& Polling
B Event
[y Attribute config
# Pipe config
o k49 Attribute properties
Logging
o % VacTowerhE
o % VacTowerN|
o % VacTowerPR
o % VacTowerSR
o % VacToweriVE

o % VacTowerivl

|- Device Tnfo - --cmanmsiiimaiiiichdiiiiae diiii e

| bevice: vac/tower/bs

| ftype_id: IDL:Tango/Device 4:1.0

“|/[iiop_version: 1752

|| jhost : olserverll?2 .virgo.infn.it {90.147.137.12)
“|lport: 38863

i|||server: VacUHVTower /MacTowerBS

:|||Server PID: 17577

‘| [Exported: true

ﬁ last_exported:  31st August 2016 at 14:40:01
; last_unexported: 8th March 2016 at 13:45:00

L Bl inig chatis: < semmsmic oo Ao dpsiiah o

ﬁ Polled command name = UpdateAllAttributes

“|/|Polling peried (mS) = 3000

; Polling ring buffer depth = 10

g Time needed for the last command execution (mS) = 21.630
‘|||pata not updated since O mS

f Delta between last records {in mS) = 2999, 3000, 2999, 3000

§ Polled attribute name = PLCDataValidStatus

‘|[|Polling period (m5) = 1500

f Polling ring buffer depth = 10

“|[Time needed for the last attribute reading (mS) = 0.108

f Data not updated since 760 mS

¢ [belta between last records {in mS) = 1499, 1500, 1500, 1499







Sensors Status & Diagnostics

AlarmComlonicPump Status Q11 Fail Status

AlarmComMaxigaugel Status Q12 Fan Fail

AlarmComMaxigauge2 Status Q13 P2 Pump Fail Status

AlarmComTitanel Status Q5 Q13 QM Status

AlarmComTitane2 Status Emergency Stop Status

AlarmComTitane3 Status EmergencyStop K1Relay Status

AlarmComTitaned Status EmergencyStop KSRelay Status

AlarmComTM700 Status Rack Power ON K2 Relay Status

AlarmDIDO Status CmdRCAOuUt Status

Q3 Fail status Electrical Network status

Q3 Status Local Remote Status

Q4 Status Air Compressed K11Relay status
Q5 P31i Fail Status Air Compressed status

Q6 P32i Fail Status P1Magnetic Fail status

Q7 P33i P33e Fail Status P1 Thermal Fail status
Q8 P3le Fail Status P1 ON K21Relay status
Q9 P32e Fail Status P1 Default K4 Relay Status
Q10 Maxigauges Fail Status P2 NoError K17Relay Status

oK
OK
OFF

LOCAL
oK
OK

P2 Normal Speed K18 Relay status
Vel Closed K7 Relay status
V1 Closed K6 Relay status
V21 Closed K& Relay status
V210utByPassSpv
Inhibit V21 Opening Status
Bypass Inhib V21 Status
V22 Closed K9 Relay status
VCryo Opened K10 Relay status
VCryo LV Interlock K22 Relay Status
Gel Upper 5SmB Relay Status
Gel Upper 1mB Relay Status
Cryo Rack Interlocks Status
Cable IT Cryo Status
Cryo High Temperature Interlock Status
CryoRack Malfunct Relay Status
LN2 High Interlock Status ersion t: " ‘l! .
LN2 Low Interlock Status
Inhibit VCryo Opening Status
VCryo Closed K25 Relay status

Ge2 Upper SmB Relay Status

10:27:46 P2 NoError K17Relay Status ON
10:27:46 AlarmComTM700
10:27:46 AlarmComTitane
10:27:46 AlarmComTitanel Sta

10,27:07 Rack Power ON K2 Rel

10:27:07 Q4 Status ON

10:27:07 CmdRCACUL Status ON

10:26:50 Local Remote Status LOCAL

10:26:05 Ge2 Upper SmE Relay Status Activated

Status Ok




