PL C Support Software at Jefferson Lab

Presented by P. Chevtsov ( chevtsov@jlab.org)
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Electromagnetic Relay

Encyclopedia Britannica:

Relays (in electricity) are electromagnetic
devices for remote or automatic control of
electric current in one (relay) circuit, using
the variation in current in another
(energizing) circuit.
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Relay based control panels (sequential relay circuits) were
typical industrial process controllersin 1960's.
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First computer based industrial process controller was created
In 1968 for General Motors Company. It was called the
Programmable Logic Controller or PLC.
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Basic P L C control operations

INPUTS -5y L OUTPUTS

PLC works by looking at its inputs and, depending upon their
state, turning its outputs on or off.
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- very cheap

- very reliable

- can easlly be programmed
by instrumentation engineers
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PLCs at Jefferson Lab
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Recent evolution towards fast processors and awide

variety of compatible I/0 modules have made PLCs very

attractive for new control applications at Jefferson Lab.
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PLC basic line at Jefferson Lab
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Direct Logic family of products:

)
- supports the serial DirectNet data network

point-to-point (RS-232) or multi-drop (RS-422)

- uses the DirectNet communication protocol and
operates asynchronoudly at speeds up to 38.4 K baud.

The data network is controlled by a master station that
Issues network commands to individual dave stations.
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EPICS
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_ Accelerator Control
Interface ? &/Stem
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Accderator Control
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Andrew Johnson, ANL, January 2002
“Seria (RS-232) directNet PLC
support viaMPF”

www.aps.anl.gov/asd/people/an)/
directNet/dnM pf.html
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New PLC support software
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EPICS Database

PLC Device Support .
Data

PLC Data PLC Data PLC Data
Cache Client \ Client Client
Manager \

INP: @PLC_NAME CMD

OUT: @PLC_NAME CMD
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Serial Driver

. Serial Port Serial Port Serial Por i
Data Parsing 1 2

Procedure

initSerialHardware(carrier_board_type)

serialPortConfig(carrier, slot, port, baud, parity, stop, bits, flow, int_numb)
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PLC State

Machine PLC Data PLC Data PLC Data

Control Server Server Serve I
A

Communication Diagnostic Block

PLC Driver

initSerial PLC( “PLC_NAME”, carrier, slot, port)

EPICS Database Control Serial Port Control
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EPICS Database
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Beam Dump

Systems

Controls Software
Group




= =

(NOTEZ &larm warning limits are in parentheses) Hall C Beam Dump Help and MNew Info. ;I
Humidity Detector (% Rhi(0 - 15% Rh)

|' 13.17 Burn Thru Det (Tar) Hydrogen Recombiner

Beam Current Helium Gas Temperature (C) (1.0E-8 - 1.0E-6 Tor)

(u8) | 22.37 Sy - GEEEY  0.00 | __0.00_|
HEW B Thi Det Stats 585 | 612 [T

HZ2 Senzor B (%LEL)

Hz2 REC. Tin 24 (C] HZ2 REC. Tin 2E [T

EEEEN Dump lon Chamber Left (kRad/Hr) -
cC | -
= | ‘ ‘ Helium Bag BEAM DUMP Sh o by B = ol 7 I.

IE:I Cump lon Chamber Right (kRad/Hr) H2 REC Tout 34 (€ H2 REE. Tour 36 (C)
HZ0 Return Temp (C)
Target 15 - 80 C . -
Chamber ’— 30.80

Hz0 Differential ’
HZ0 Supply Pressure (P51 43.10 . Pressure (PS5l L A
g : (20 - 24 Psl) ' 210.00 |

HZzo Supplﬁfﬁ'l’emgaz(gg 29.10 ] HZ0 Flow (GPR

(130 - 235 GPM) Water level
= > High

PRIMARY PUMP Conductivity (microSiemans)
240 GPi (0.5 - 1.7 microSiemans)

[q T‘ J/ [4 Water (evel

ILCWS Low
HEAT &
EXCH.

High Radiation Surge Tank
Gate Cpen Yellow) Closed (Green)

Hall C Dump Guard Signal

A Secondary
Building 85 Temp () Pump A 4

DI SYSTEM 27 GPM

(See Help Screen)
PLC Health @]

Higgins — Mod March 13, 2002 iochdl Heartbeat Stsisie )
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Direct 4()5 Draso

LOGIC CFU
HCOURAP
ZFLU kode

Critical Errar |||||||‘|--

Warning

Eattery Low

Frogram Memory Errar
[ Errar
Comtmunications Error
/D Config Errar

Fault nstruction
Watch Dog Timeout
Gratmmatical Errar

Fatal Error Code
Major Error Code
Minor Error Code
Scan Time
Fastest Scan
aSlowest Scan
Cahinet Temp (C)
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New PLC support software e

Has successfully been working for the beam
dump systems at Jefferson Lab since April, 2002.
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New PLC support software I

Does not require any extra coding for connecting
anew PLC to the control system.

All that you have to do to add a new PLC to your system
IS to create the corresponding EPICS database with the
use of a number of examples provided and run it together
with the PL C support software.
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New PLC support software

initSerialHardware(carrier_board_type)
serialPortConfig(carrier, slot, port, baud, parity, stop, bits, flow, int_numb)
InitSerialPLC( “PLC_NAME”, carrier, slot, port)

As it was mentioned above, for each PLC, the PLC support
software is activated with the use of only a limited number
of basic library calls.
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New PLC support software

The software activation calls for each control computer can be
put into one configuration file residing in a standard directory and
can be downloaded into this computer during the startup time.

This makes it much easier to keep the track of all PLCsinvolved
Into the accelerator control.
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Recommendations on the use of PLCs
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Use PLCswhere

>> High avallability of interlock control is required

>> Maintenance of control capability isrequired even during
the control computer reboot

>> Complex control algorithms are not required
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Do not use PLCs i

>> For high level sequences

>>>>> For some |/O modules VME can be less expensive
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PL C support software development team:
)

P. Chevtsov, A. Johnson, S. Higgins, S. Schaffner, D. Seidman
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