— INTEGRATION OF PLC's IN TANGOQO s rubio-Manrique

A. Rubio, M.Broseta,

umsmaroron— CONTROL SYSTEMS USING PyPLC bt

ALBA is a 3GeV Synchrotron facility in Barcelona (Catalonia, Spain, EU),
with 7 operational beamlines and 2 in construction. PLC systems at ALBA

are used for Equipment and Personnel Protection as well as diagnostics R
and monitoring. o
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The PyPLC Tango Device Server provides a common layer to integrate i R =
PLCs from different vendors (B&R, Pilz, Allen Bradley, ...) within a Tango

Control System, automating both the development and integration of the

PLC variables and enabling high-level interaction.
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37935...IFCT...BLO4-VC-IPCT-REX04A01-02. . .REM1 DI (B2 - SP1)...BLO4-0OP-MIR-OHO1-01 W ¥0420102_REM]1_OF_MIE OHOl 01 DI
37936...IFCT...BLO4-VC-TPCT-REX04A01-02. . .REM2Z DT (B2 - SF1)...BLO4-VC-BLVS-OHO1-01 e ¥04A0102_REMZ_VC _BLVS_OHO1_01_DT
) 37937...IPCT...BLO4-VC-IPCT-REX04A01-03. . .REM1 DI (B2 - sSFP1l)...BLO4-DI-FS-0HO1l-01 wow *04A0103_REM]1 _DI_FS_oHOLl 01 DT
: ! l | 37938...IPCT...BLO4-VC-TPCT-REKX04A01-03...REM2 DI (B2 - SP1)...BLO4-0OP-MONO-OHO1-01 EEEES ¥04A0103_REMZ_OP_MONC_OHO1_01_DT
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r n demand from 1-lin
programs, and later exported to Tango Eoifri(lia(s) indtehe ?Ta(il (?Databa:e
attributes using Modbus protocol and : 5 -

PvPL.C device server s T A N G States and calculations can be easily
’ ,‘/ A, modified at runtime with no need

Connecting things together Of restarting the PLC.
4) Tango Dynamic Attributes

allowed to extend PLC's PRI .
behavior and automate high- vacuum
level actions, either from our
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#FVACUUM VALVES OPEN
SR_VL_OPEN = Bit(DigitalsREADIE]1)

Valve

state N @

#TEMPERATURES - ABS INTERLOGK
SR_TEMP_ITLK = Bit(DigitalsREAD[0],6)
SR_TEMP_WARNING = Bit(DigitalsREAD[! 0].5)

#5R_TEMP_ITLK = Bit(DigitalsREAD[10] 5) DISET_OHD1_01_TC 2820 el ﬁ
MIR_OHD1_01_4BLD_TC [ 2060 79
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MIR_OHO1_01_4BLR_TC [ 3000 =
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-
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#SRFS

Sardana Macro Executor.

SR_DI_FS_S08_01=FS(READ and DigitalsREAD[38] or WRITE and 398 VALUE)

Device is in ON State =
* WARNING flag is ENABLED.
#SR VALVES Lastupdate at Thu Oct 9 16:08:57 2014,
SR_VC_SPNY_508_01=PNV(READ and DigitalsREAD[A0] or WRITE and CPSVaran) 0 INTERLOGK
riaples causing .
390,VALUE) PNV_OH01_03: 0
SR_VC_SPNV_508_02=PNV(READ and DigitalsREAD[54] or WRITE and fe_close_first_valve: True
394 VALUE) E PNV_EH01_06: 0
= TRU_F29_01_VL: 0
PNV_EH01_04: 0
PNV_EH01_08: 0
l 0K l [ Cancel l
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1.7 Tango device -> Many Attributes
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i [losPar . Free Free Free Free | RF Valves Closed | pnditioning Mode | |inac Test Mode | pse LT Valves | [T ValvesClosed |pse BO Valves B0 Valves Closed | |lose BT Valves | | Valves Closed | jpse SR Valves || Valves Closed || Err_Bit
[Tl—l EII] State Encoder Lim + Lim - = =
Punger1 @ IEEE @ @ outf o [ o [ o |[ o |/ 0 | o [ o [ o [ o [ @ o 1 o [ o [ o o |
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Showing 164 alarms, 237 n databass. d ] HVON oIl [ HVON Analogs1 | Analogs2
alinde bl S ¢
5 RefreshSor List _iizt:;mg: HeatingD. |8l __':;z:‘:;mg: Heating D. [0 Digitals1 Digitals2 | Digitals3 Name Ilmerlm:k] Value | Disable | Force | Forceto | Warn Up |Varn Down | Alarm Up |larm Down
| mow | @ ceanco. IS S aen @ cownso. IS [ [ Name Interlock | Value |Disable | Farce |Forceto FE24_FE_MOVM_F24_01_T1 [[NOK] 219 [NO|~|NO [~ 0 285 180 300 160
Pw v [NGISEH Pow vy [NO0H FE24_FE_MOVM_F24_01_12 L LOK| 218 |[NO[~|NO |~ 0 285 180 300 160
. p— e — EPL_PLC EPL_Conex Siatus o[No|v|NO[v|NO [
e e e @ s;( >”w) — s @ s:,: )‘(W) — EPL_em_bit [L0OK] 0 [NO|~|NO|~|NO [~ FE24_FE_MOVM_F24_01_T3 [NOK] 225 [NO|~|NO [~ 0 285 180 300 160
=] o o T
BL FE OPEN wesi NG mesiy N (FromBL)OPEN_FRONT-END [IIIIOKY 0 [No v|No|[~|no|~ I:E“-':E-'“O‘”"'-Fz“-“’-T“= 227 [NO |- INO |~ Ol 2851 80| 00| 180
—T— ] - FE24_FE_PSHU_F24_01_T1 223 [NO |~ |NO [+ 0 285 180 300 160
expehaniid29eu_machine_atiibutesigvaiue [ 00 — — @ s I S (FomsLoLosE FRONTEND [ o [No ~[no[v[Nol- FE24_FE_PSHU_F24 01 T2 || OK| 222 [NO|+|NO |+ 0 265 180 300 160
(FromBL)BEAMLINE_READY [[MBBI 1 [No v [NO[-|NO |~ _FE_PSHU_F24_01_
b1291ctieps-plc-01/BL_READY ® e ® Sep s
[FromBL}RESET_FRONT—END- 0[No +[no[~|no[~]
bl29/etieps-ple-01/FE_AUTO - 0 . @ HvEnable AUX Precondiion OK @ HvEnable - AnalogFloats1
« RF Enable oFF RF Enable (ToBL)FONT-END_OPEN 0 [NO|v[NO|+|NO [+ - -
L e - e Name |Interlock Value | Disable | Force Forceto | Wam Up |Varn Down | Alarm Up Jlarm Down
P P
BI29fetiaps-ple-01 fe_control_disabled @ (TEBL}FRONT-END_INTERLOCKED- 1[no [+ |No[+[No [+
mosorose rrs o varve T [No <o <[no A11G0201CC1_FIXM1_F24_01_AF [[NNOK] 1.23e-09 NO [~ |NO |~ 0.0 |4.99e-06 [1.00e-15 | 9.99e-06 |5.00e-16
-0l - - [s]
BI23iciRes; Pl fesupen @ eX erlment| (ToBL)CLOSE_FIRST_BL_ = = = A11G0201CC2_PSHU_F24_01_AF [[NNOK] 345¢-10 [NO |~ |NO [+ 0.0 [4.996-06 | 1.00e-15 | 9.992-06 |5.00e-16
. 0 ~END_| - -
g (ToBLFRONTEND_DisABLED [JNBRI 0 [No v|no|+|no A11G0202CC1_PMPT_F24_01_AF [[NNOK] 2.72e-10 [ NO [+ |NO 0.0 [4.992-06 | 1.00e-15 | 9.99e-06 |5.00e-16
JSLe- L4 hd K Hde. Ule- .dYe. Jle-
g (FromVC)CLOSE_FIRST_FE VALVE- 0 [No[+|NO[+|NO [~ — ==
— T A11GD202CC2_BRTU_F24_01_AF [ OK| 4.07e-10 | NO |+ |NO |+ 0.0 |4.992-06 | 1.00e-15 | 9.99e-06 |5.00e-16
g FE24_FE_BRTU_F24_01_AR [[0K] 0 [NO[~|NO|~|NO [~
g FE24_FE_BRTU_F24_01_RGTRIF'- 1[N0 | v|NO |+ | NO | ~|\-Bremsstrahiung Shutter (TYPE BR_SH)
] FE24_FE_FIXM1_F24_01_FLW L BKI 0 |NO v |[no |+ |nO |+ Name | BRSH Unknown Set OUT | SetIN |

FE24_FE_BRTU_F24 _01_BS ot [N

Valves1

i

Fluorescent

~Photon Shutter (TYPE PH_SH)

o ) Falve U /]
SIE e Screens | Name PHSH Unknown Set Oven Set Close Name | Valve Unknown I Set Open I Set Close |
= ' [ FE24_FE_PSHU_F24_01_PRS SR_VC_PNV_812_01 [WGRENINN  cLosE |
2, i L [ FE24 FE PSHU F24 01 PSHU OPEN FE24_FE_PSHU_F24 01_VL [INGPENII  close |
3 3 2xDI il & r. FE24_FE_BRTU_F24_01_VL | oeen [T GLGSE
T Ose automate aCtlonS ma ].nc u e Fi (TYPEFS) [Fezi]
~— Flugrescence screens )
I "D [ N T - T | Name Ready |FCS Unknown Set Open Set Close |
v I 1xDO 9 =i FF?4 FF FS F?aﬁw @ FE24 VC_FCS_RKA11G01 CLOSE

interaction with Storage Ring front-ends;
or automation of movable elements Wi =
during the experiment. Complex o

interactions are achieved subclassing Valves

PyPLC with custom behaviors
embedded.

4xDl

5) Taurus User Interfaces to PyPLC devices
are generated dynamically, reloading changes
on attributes lists and their alarm / status
contiguration.

We successfully automated the integration of PLC's in Tango, allowing high-level
customization of PLC variables and its behavior. It reduced the number of changes needed in
protection systems PLC's while boosting the scientist interaction with the system.
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