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1.0 Purpose

The purpose of this document is to provide a development guide for software
development for Programmable Logic Controllers (PLCs). The CLS uses the
following families of systems:

a) MODICON/Gould Micro84 (being phased out)
b) MODICON Momentum

c) Siemens Simatic S7/300

d) Siemens Simatic S7/400

e) Siemens Simatic S7/400 FH (Fault-Tolerant)
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2.0 Modicon Momentum PLCs

The Schneider Automation (Modicon) Momentum PLC family is comprised of
modular components, which are assembled to construct a functional PLC. The
components consist of processor adapters, communication adapters, option
adapters, 1/0 bases, communication cables, and terminal bars. 1/0 bases are
DIN rail mountable, and are connected to 24VDC power. Adapters are inter-
changeably mounted on the 1/0 bases, which supply power to the adapters.

A typical configuration of a momentum PLC at the CLS consists of several PLC
modules daisy-chained to a main PLC module. The main module consists of an
1/0 base which holds the processor adapter.” Subsequent I/0 modules (up to
127) hold communication adapters, which are daisy-chained to the 1/0 bus on
the main module processor adapter.

2.1 TSX Momentum Processor Adapters

The Modicon PLCs typically used at the CLS are support Ethernet based
communications. The CLS has selected the processors, which support
Modbus/TCP and the IEC programming standard. Two types are in use are:

- 171 CCC 960 30 - “smart” programmable M1E,

o Ethernet
o |1/0 Bus
o |EC, 984LL

o Flash Memory
- 171 INT 110 00 - “dumb” 1/0 module.
o 1/0 Bus (2)
- 171 ENT 110 00
o Ethernet
o |1/0 Bus

2.2  Programming Software

The software for programming the momentum PLCs is called ‘Concept. * Concept
is a collection of programs and utilities for programming, monitoring, upgrading,
etc. Schneider Automation PLC families including: Momentum, Compact, and
Atrium. The Current version of Concept is ‘Concept 2.5 SR2.’

Concept is a 16-bit application, which runs on Windows. The CLS currently runs
Concept on Windows 2000. Concept does not support the use of long filenames,
and does not support multiple concurrent instances.
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Only certain PLC executives are compatible with versions of the programming
software. For example: Concept 2.5 SR2 is compatible with executives
“M1EV106D.bin” or “M1EWI250.bin” for the 171 CCC 960 30 IEC Only. Before
Concept can be used to communicate with a PLC, a compatible executive must
running on the PLC. If a PLC requires a new executive, it must be loaded using
the Concept utility ‘EXECLoader’.

The IEC programming language does not allow the use of dashes ’-', in variable
names. Concept extends this restriction to flenames and DNS names.

2.3 PLC Network Addressing (TCP/I1P)

The CLS standard communication method for communicating with the
momentum PLCs is Modbus/TCP over Ethernet. This is supported by both
Concept and the EPICS IOCs.

PLCs are initially configured (factory default) to obtain their initial IP address
from Bootp. Currently, PLC IP addresses are assigned from the 10.50.10.X IP
address range, with a mask of 255.255.255.0 and gateway of 10.50.254.254.

The bootp server configuration is done using ‘Hostmanager’ on the computer
‘crux.cs.cls.” Hostmanager is a CLS application. The programming software for
the PLCs does not allow the use of dashes ‘-* anywhere, including the DNS name.
Therefore, the PLC DNS name ‘PLC1021-501" cannot be used by Concept.
Therefore, an alias of the form ‘PLC1021 501’ is created. In order for a bootp
entry to be created for a new PLC, the “IEEE Global Address” (MAC Address)
must be known. The MAC address is typically located on a label applied to the
side of the processor.

Once the PLC has acquired its initial IP address and Concept is communicating
with it, configure the PLC for fixed IP address, Mask and Gateway, and save the
configuration to Flash.

2.4  1/0 and Variable addressing

Momentum PLCs support four memory address types: discrete inputs, discrete
outputs (or coils), register inputs and register outputs. In Concept’s default
configuration, these addresses are defined by a numerical prefix as follows:

- Type 0 — (0x) — Discrete Outputs or Coils (e.g. 000001)
- Type 1 — (1x) — Discrete Inputs (e.g. 100009)

- Type 3 — (3x) — Register Inputs (16-bit) (e.g. 300021)

- Type 4 — (4x) — Register Outputs (16-bit) (e.g. 400016)

At configuration, the physical inputs/outputs and configuration registers of the
PLC 1/0 bases are assigned to specific, but configurable, a memory range. This
allows the physical 1/0 to be accessed by memory map or assigned variables.
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Memory types Type 0 and Type 4 can be used as generic memory variables or
holding registers to be utilized by the programmer. Registers in the 4x range
may be defined as a variety of variable types, and are not limited to 16-bits.

The standard practice at the CLS is to place the physical addresses of modules at
the lower addresses in the range (e.g. 400001 ~ 400032), and general registers
well away from the physical addresses to allow for future expansion (e.g. 500512
Note that the amount of memory available for each of the memory
types is configurable in the “PLC Memory Partition” option from the “PLC
Configuration” window.

~ 500768).

2.5 Basic Configuration procedure

The following procedure describes the steps to create and save a basic
configuration to a PLC. This procedure requires a PC with Concept installed, and
a network (Ethernet) connection.

The basic configuration of a PLC is as follows.

1. In Concept, at the main menu select: File -= New project:

E;Enncept [H:MODICO~ 14 FC 2 untitled] = Dlﬂ
t  Online Options  Mindow Help

Clase project
Save project Chrl+5
Save project as...

Optimize project..
Archiving, .

Mew seckion, .
DR Seckion
[elete section, .,
Sechion properhies. .
Sechion Memar.

Import...
Expott...

Brink...
Prinker setup. ..

Sien Lagfile

Alt+F4

Exit

ROT CONNECTED

Create a new project datsbase

2010-09-20
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2. If the PLC Configuration window is not open, select: Project ->
Configurator. This brings up the PLC Configuration window:

E Concept [H:A\MODICO~14FC2%untitled] - |E||5|
File <Configure Project Online  Options  Window  Help

D | lles[ e |40 6[20] B B[22 o] & | 5] @ [THBSI00] 2=
~1ol x|

Edit contraller type

Bummery _$LC- U ted contol Ayalable Logic Area:

B PLC Solection léJEe. U;SIESE,?\:\;E contraller vailable Logic Area: BR535
Caonfig Extensions

B ASCH

rPLC Memory Partitionr————————— ~Loadable
Cails: 0oaoct  oooad Mumber installed:
Dizcrete Inputs: 100001 100001
Input Registers: 300001 200001
Haolding Reqgisters: 400001 400001

rSpecial rSegment Schedule—————————————
Battery Coil: - Segments: 0
Tirmer Feaister: -

Tirne af Duay: - 400007

rConfig Extension: —ASCl

[ata Pratection: Dizabled Mumber of Meszages:
Peer Caop: Dizabled
Hat Standbw: Dizabled
Ethernet: 0 Mumber of Paorts:

Frofibus DF: 0

Message srea Size:

J [Hpen Dizlag

PLC Configuration Overviewy, double click in window to edit sections MOT COMNMECTED
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1. From the PLC Configuration window, select (double click) each of the
following and configure the specified values and click ‘OK’ to confirm.

a. PLC Selection:

PLC Selection x|
PLC Earmily:
I M omentum j

Proceszar, 1M Flazh, Ethernet, 1/0 Bus
CPU/E secutive: —IEC

171 CCC Y&0 10-354 j Buntirne:
171 CCC Y80 104EC
171 CCC 960 304EC [120 ﬂ ﬂ

171 CCC 7RO 10HELC IEnaI:uIe j
171 CCC 960 20-984
Memory Size: Global Data [FB):

171 CCC 780 10-984
|EE Heap Size [FE]:
171 CCC 360 30384
18 K logic / 16 K state [« ] 2

] 4 Cancel | Help |

2010-09-20 Programmable Logic Controller (PLC) Development Guide Page 6
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b. Config Extensions —> Ethernet/ 1/0 Scanner — Ethernet

Configuration:

Specify IP Address

Radio button selected

Internet Address

10.50. XXX. XXX

Subnet Mask

255.255.0.0

Gateway 10.50.254.254
i Ethernet / 10 Scanner — |EI|£|
— Ethemet Configuration:
% Specify IP Address Internet Address: I'I 05010123 Go | Subnet Mazk: |255.255.255.0
™ |lse Bootp Server )
™ Dizable Ethermet Gateway |1D'5D'254'254
— /0 Scanner Configuration:
Master Module [Slot) | 171 CCC 960 304EC. 7| Cory | Cut | Paste | Import |
iz I Bl [ I [elete | Eilll Erar | Export |
[ Diagnaostic Block [Z/45]; I
Health Rep -
Slave P Address | UnitID| Timeout | Rate | Link Type | ediet | Fgacfiel | Fead | Lastvelie ﬂ
[razl [roel
L LT LT LT |
2 | | il
3 hd | T L
4 | | il
5 LT LT LT |
6 | | il
¢ R R L~ |
8 | | il
3 Bl Bl il
10 hd | T L
11 - - - |-
1] 3
Cancel Help
2010-09-20 Programmable Logic Controller (PLC) Development Guide Page 7
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c. 1/0 Map
Momentum (processor) 1I/0 module

- Select the ‘...’ box in the Edit column on the right of the
‘Momentum 1/0” entry in the table.

X
Expanzion Size: |144 LI_I ﬂ Inzert | [Delete |
Drap Type | Holdup (100 msl | Inbits | Outbits|  Status Edit
Marmenturm | /0 | | o) 0
Select thiz raw when inzerting at end aof list
] Cancel Help
- Select the “...” box under the ‘Module’ column.
ﬂ
—Drop M odule
Modules: 0 Bits Int 0 P ararms |
Bits In 0 Bits Out: 0 -
Bitz Out: 0 Statuz Table:
Clear | [elete | [t | Capy | Faste |
Module [Detected I Ref In End (ut Ref Out End Deszcr
J|J _____—J
1 3

(0] 4 | Cancel | Help | I~ Rl

2010-09-20 Programmable Logic Controller (PLC) Development Guide Page 8
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- Select the appropriate 1/0 module to which the processor
is connected, and select ‘OK.” (eg 170-ADM-350-10)

LCateqaries: bl oduiles;

T [170-cn0-030-00 Analog-8 Ch differential Input =
Analog In 170-44A1-140-00 Analog-16 Ch SINGLE-EMDED [nput
Analog Out 170-44-520-40 Analog-4 Ch RTD, Thermo Input
Analog Mixed 170-440-120-00 Analog-4 Ch 0-20md Dukput
Dizorete In 170-440-321-00 Analog-4 Ch 4-20md Dukput
Dizcrete Out 170-AD1-340-00 245 DC-16 Pt Input
Dz Mixed 240 DC-32 Pr lnput
Intell. /0 170-AD1-540-50 1200 AC-16 Pt nput
katicn 170-AD1-740-50 2300 AC-16 Pt Input
140 Adapter 170-A00-350-13 24y DCA1E Pt Input, 16 Pt Output
Met Adapter 170-A00-370-10 24 DC1E Pt Input, 8 P & 24 Outpu
CPU 170-400-390-10 20 DCAE Pt Inpu, 12 POt 2/D1AG
Power Supply 170-400-330-30 248 DC-10 Pt Input, 8 Pt Relay Outpu
Other 1F|D-ADM-54EI-EEI MCC MODEUS Basze _ILI

4 3
k. Cancel Help | Help an Mn:u:lulel

B

- In the White boxes in the ‘In Ref and/or ‘Out Ref’

columns, enter the appropriate beginning addresses for the

physical 1/0 addresses. The ending addresses will
automatically be completed.

ﬂ
Drop M odule
M.u:udules: 1 Bits I 0 Params |
s s = Bits Dut: 0
Bitz Out: 0 Statuz Table:
Clear | Delete | [Cut | Copy | Paste |
Module Detected In Ref InEnd | Out Ref | Out End | Descrif
ADN-350-00 1000071} 100032 |2-ﬂf\-r DIC-32 Pt Ihput
<] *

Cancel |

Help |

= Fal

- Note that some 1/0 modules require channel configuration
(e.g. 4-20mA, +/- 5V, +/- 10V). If necessary, select the
‘Params’ button in the ‘Module’ region of the window to
configure specific parameters of a channel.

- Select ‘OK’ when complete.

2010-09-20
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1/0 Bus 1/0 Modules

- If configuring for daisy-chained 1/0 modules, select

“Insert” at the top of the ‘I/0 map’ dialog box. A new

entry in the table appears labeled ‘1/0 Bus'.

coMap x|
Expanzion Size: |1 44 LI_I ﬂ rmzert Delete |
Drap | Type | Holdup (100 msl | Inbits | Outbits|  Status Edit
1 | Momenturn /0 | | 32| 0
140 Bus | | 0 i
] Cancel Help
2010-09-20 Programmable Logic Controller (PLC) Development Guide Page 10
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- Select the ‘..." box in the Edit column for the 1/0 Bus row.

x
— Drop todule
Modules: 0 Bits In: 0 Farams |
Bis In: . Used 10 Paints: 0 Bis Out. 0
Bitz Out: 0
Status T able;
Clear | [elete | [E0it | [Capy | Faste |
Seq Mo | Module Detected I Ref I End OutFef | OutEnd =]
— I I R
2 I R R
3 I R R
4 I R R
5 I R R
B I R R
7 I R R
8 I R R
3 I N
i I R D
11 I N R
12 I R R
13 I R R .
ﬂJ 14 ,

DK | Cancel | Help | I~ Pl

- Select and configure additional 1/0 modules as was done
for the Momentum 1/0 module.

2. Save the new Project.
a. From the main menu, select File -> Save

b. Enter an applicable path and project name. Concept does not
support long filenames or long path names.

2010-09-20 Programmable Logic Controller (PLC) Development Guide Page 11



7.1.39.4. Rev. 0

3. Connect to the PLC
a. From the Main menu, select Online -> Connect
b. In the “Connect to PLC” dialog box,
- Select TCP/IP for the Protocol type.

- In the IP address box enter the PLC’s IP address (i.e.
10.50.10.1) or the complete PLC hostname (alias without
-) (i.e. PLC1021_501.cs.cls)

- The Access Level should default to “Change
Configuration”.

x
Frotocal bype: _
Tdbs Protocol zettings: TCRAP
Modbus Plus IP address ar DMS host namme: Bridge ME+ index
IEC Simulatar {32-b |PLC123¢_01 cs.cld ||
rAccess Level————— Lzt of nodes o Modbwz Blus networl:
™ onitor only _I
" Change Data
" Change Program
¥ Change Configuration LI
Hmzh adapten
k. I Cancel | Heszan | < Breviaus et | Help |
- Click “OK.’

Concept will attempt to connect to the PLC. Upon connection,
Concept will attempt to compare the open project with the
project in the PLC. Concept will report a mismatch. The
status box in the lower right corner will indicate “NOT
EQUAL,” as expected.

2010-09-20 Programmable Logic Controller (PLC) Development Guide Page 12
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4. Download the program to the PLC
a. From the Main menu, select Online->download:
b. Click ‘All”.
c. Click “Download”

Download Controller |

¥ | Configuratian

I” |EE program sections
[MoUpload infermatiorn]

™ |34 |adder logic

[T A5C1 messages

¥ State Rah

[ Initial values anly

™ Extended memony

Select parts to download, then press <Download:

Download Cloze Help

d. Note that the status box in the lower right corner will indicate
“EQUAL,” as expected. However, the program has not yet been
saved to flash, and will be lost on a power cycle. Concept will
prompt to start the PLC, select ‘No.’

e. Note the default behavior for Concept is to save any outstanding
changes to the project upon a download to the PLC. This is in order
to maintain an “EQUAL” state between the project and the PLC.
This may cause temporary changes may be inadvertently saved.

2010-09-20 Programmable Logic Controller (PLC) Development Guide Page 13
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5. Save the program to the PLC Flash Memory
a. From the Main menu, select “Online -= Online Control Panel.”

Online Control Panel x|

Controller Executive 1D ig 399, Yersion 0200, IEC 0252,

— Time of Diay clock

Start contraller... i
= clock notb configured

Clear contraller... .
— Conztant sweep settings

regizter far target scan time
target zcan time [mz]

Invoke conztant sweep. ..

Irvoke single sweep... free-running szan time [mz]
Set clock... . :
— Single sweep zettings
Irevoke optimized solve zingle sweep time base [mz] 0
zneep tigger colnt 1

Elazh program...

Set PLC pazsword...

Help |

b. If the PLC was already running, select “Stop Controller” and
confirm.
c. Select “Flash program”. A dialog box is opened.

i. Select “Start After Power Up”

Save To Flash x|

Flazh Type Contraller State——————— Save Ta Flash
= |ntemnal = Start After Power Ug
" EL-Card ” Stop After Power Up Clear Flazh
Cancel
¥ |5 ave State Bam
Help

ii. Select “Save to Flash” and confirm.

iii. Select ‘Close’.

6. The basic procedure is complete. The PLC will load its program from
memory next upon the next power cycle.

2010-09-20 Programmable Logic Controller (PLC) Development Guide Page 14
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2.6 Concept and PLC Programming

The Concept family of applications arel16-bit Windows applications, which run in
the NT Dos Virtual Machine. This appears as NTVDM.EXE in the Windows Task
Manager under the Processes tab. When running properly, two sub processes
will exist. Usually concept.bin (or other concept application) and wowexec.exe.

Concept does not handle temporary interruptions to disk drives, which can occur
with Windows networked drives. If this occurs, Concept will crash [error reading
from data or key file] and all outstanding changes will be lost. Save often.

Concept is a single user application. Concept will only allow one Concept
application or utility to run on a computer at one time. Concept will only allow
one instance of Concept on any computer to access a project at one time. In
addition, only one Concept application can connect to a PLC with the ability to
modify the program or the configuration. Other instances of Concept on other
computers may connect to the same PLC in ‘monitor’ mode.

Concept tends to crash often under certain circumstances. Save your work
often. In order to recover from various crashes or other problems you may have
to do one of the following:

- Can't start Concept after a crash — NTDVM.EXE process must be killed
using the Windows Task Manager. Alternately, the computer

- Can't open project/project corrupted - Often the ‘projectname’.DSK file
must be deleted causing Concept to recreate the file. This does not affect
the PLC program itself.

- Project corrupted - Some problems require that the project be converted
to an ascii format (.ASC), then converted back into project format in a
different directory.

- Periodically, a project may be able to be used by Concept on one
computer, but not on another computer, such as a laptop. This usually
requires a conversion to and from ascii format.

2.6.1 PLC IP configuration

The IP configuration (address, mask, gateway) must be ‘specified’ rather than
using ‘Bootp’ since the PLCs are designed NOT to ‘start’ after obtaining their IP
configuration via Bootp. The standard run option selected when saving to flash is
‘start after power-up.’

2.6.2 Flash File Management

When downloading is complete, always save the program to flash (non-volatile
memory) to ensure the proper program will be loaded after a power cycle.

2010-09-20 Programmable Logic Controller (PLC) Development Guide Page 15
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2.6.3 Project File Management

A project is a collection of files, which apply to a single PLC program. Although
not necessary, it is recommended that files from different projects be kept in
different directories.

2.6.4 Concept Project and PLC Program Synchronization - Downloading

PLC programs created in Concept must first be downloaded to the PLC in order
for the PLC to run the program. When the current project (open in Concept) is
identical to the program running in the PLC, Concept reports the online status of
the two programs to be ‘EQUAL.” Other possible values of the online status are
‘MODIFIED, ‘NOT EQUAL,” or ‘DIRECT.” Note that the program running in the
PLC is not necessarily the same program saved in the PLC flash)

If the open project is modified while Concept is online to the PLC, the status
changes to ‘MODIFIED.’ This only applies to certain changes. Some online
changes will cause the status to become ‘NOT EQUAL.’ In the ‘MODIFIED,’ state
it is possible to become ‘EQUAL’ by ‘Downloading Changes.” The changes
become effective without requiring the PLC to be stopped, and without affecting
the current state of variables in the PLC RAM. However, the running program is
different than the program stored in Flash. Programming Flash requires the PLC
to be stopped.

When the status is ‘NOT EQUAL’ the project can only be downloaded to the PLC
using the complete download. In order to do this, the PLC must be stopped.
When performing a complete download, selecting the ‘initial values only’ tick box
will ensure that the current values in the state RAM are preserved, minimizing
the impact to a running system.

2.6.5 Automatic Project Save and Backup

The default Concept configuration causes the project to be saved to disk
whenever a download to the PLC is performed. The previous project is saved in
a sub-directory with the project name followed by the .BAK extension. The back
up project is not updated or created on a normal project save, only on the
automatic save.

2.6.6 Upload Capability

Concept provides the capability to store ‘project information’ on the PLC along
with the program code. This allows an instance of Concept to connect to the
PLC and upload the ‘project information’ and create a project ‘EQUAL’ to the PLC
program. This feature consumes additional memory on the PLC, so in cases
where a large amount of memory is required for program space, this option
should not be used. Under normal circumstances, it is recommended to use this
option.
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Prior to connecting to the PLC and downloading, enable this option. From the
Concept main menu, select Project -> Code Generation Options. Check the
box for ‘Include 1EC upload information .” The default sub options are
appropriate. Click ‘OK.’

Code Generation Options El

W iInclude diagnosis informatior

¥ Include |EC upload information
¥ Include variasble comments
¥ Include zection comments
[ Include used EFE-Librarnies
¥ Include uzed DFB:

[ Fastest code [resticted checking)
[ Enable Loop Contral (ST L]

k. Cancel Defaultz Help

The upload information will be included in each download to the PLC.

Uploading

If upload information has been saved to the PLC, the project can be uploaded to
Concept to re-create the project and connect EQUAL. At the CLS this should only
be used in cases where there is difficulty connecting EQUAL, or the project is not
available for some reason. The ultimate source for the original project should
always be the MKS archive.

To upload a project from a PLC, connect to the PLC without a open project, or a
new project. From the Concept main menu, select Online -> Upload, which
opens the Upload Controller dialog. Click the ‘All' button. Click the ‘Upload’
button.

2010-09-20 Programmable Logic Controller (PLC) Development Guide Page 17
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Upload Controller x|

¥ Configuration

¥ IEC program sections
[ 1984 |adder lagic
[T |45E0 messages

¥ State Rt
[ Initial walues only
I” Ertendedimennany

Select parts to upload, then press <Upload:

Upload Cloge Help

Concept will prompt to save the uploaded project. Take care not to inadvertently
overwrite an existing project. The online status should now indicate ‘EQUAL.’

2.6.7 Programming Languages

Concept supports several programming languages, however, the processor only
supports IEC languages: IEC Function blocks (FB), IEC Structured Text (ST), IEC
Instruction List (IL), IEC Ladder Diagram (LD), and Sequence Language (SFC).
IEC Function Blocks are the preferred

2.6.8 Programming Practices

Prior to downloading the program to the PLC, Concept performs a Project
Analyze operation (if not already performed). The analyze operation generates a
list of errors and warnings. All errors must be eliminated before Concept will
allow a download. All warnings should also be eliminated with the exception of
‘unassigned variables.” This warning may be disabled in Options -> Preferences -
> Analysis.

2.6.9 Archiving and Convert to ASCII

Concept 2.5 (SR1) provides an archiving feature. Archiving essentially creates a
single file containing compressed (zipped) copies of all necessary files and
directories in the project. The archive file name is the project name with the
.PRZ extension. Archiving is useful for creating incremental snapshots during
development. The archive file is also used at the CLS for revision control and
long term storage of PLC projects.

To create an archive of a project, start Concept without an open project, select
File -> Archiving. Select the desired project, just as you would when opening a
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project. If multiple archives of a project are desired, rename the archive file to
avoid overwriting it in the future.

To re-create a project from an archive file, start Concept without an open
project, select File ->Open. Change the ‘List files of type’ option to ‘Archived
Projects (*.prz).” Select the desired archived file. If this is done in the directory
of an existing project, Concept will prompt to overwrite the existing project files.

Convert to ASCII

The method for converting Concept projects between incompatible versions of
Concept (i.e. Concept 2.2 to Concept 2.5) is to ‘export’ the project to ascii with
the source(2.2) Concept Converter utility from the source concept version, and
import from ascii with the destination (2.5) Concept Converter utility.

Prior to Concept 2.5, this was the method for creating a file which could be
archived, since the project was essentially contained in a single file.

Converting to (exporting) and from (importing) ascii within the same Concept
version is useful for recovering from some Concept errors and corrupted
projects. This is due to the import process re-creating the entire project (binary
files) from the ascii file. Concept Archiving is not useful for this purpose since it
restores the input binary files.

The recommended option for exporting is ‘Project with used DFBs (Re-
Connect to Equal) as shown below. This option will export the necessary
information to allow the new project to connect to a running PLC to an EQUAL
status.

R=TEY
Iﬁ Help

Expark... F Project with used DFEs
~ _ Project with all DFEs + Macros
Project without DFEs
Exit Single DFE with used DFEs [ single Macro

Impork

Project with used DFBs (Re-Connect to Equal)

Configuration

Databazelproject with uzed DFE']) --= file
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2.6.10 Defined Function Blocks (DFB)

Concept provides the capability to create reusable Defined Function Blocks (DFB)
for frequently used functions. DFBs are to be used in Concept’s Function Block
editor like any other function block. The DFB is similar to a ‘C’ Function or a sub-
routine. The DFB can be used to hide details into a single block, simplifying the
overall program.

DFBs must be created in Concept’s DFB Editor, which is a separate application
from the main Concept program. DFB 1/0 is limited to 32 inputs and 32 outputs.
Input and output names are limited to eight characters.

DFBs can be local or global. Local DFBs are stored in a DFB subdirectory off the
project directory. Global DFBs are stored in the DFB subdirectory off the main
Concept program directory (usually C:\concept).

Editing a DFB is in use can cause some undesirable effects in the project.
Concept will recognize when a DFB has been changed, and prompt to replace the
old version with the new version. Caution should be exercised when editing
DFBs, which are used in multiple projects.

The following shows some DFB’s developed in house.

General:
- POWERUP — PLC startup flag
- ONEHZCLK — One Hz Clock signal

Machine Protection:
- RF_AMP — RF amplifier interface block
- A5NZ1/A5NZ2 — A5NZ flow transducer control block

- EFF_1IN1/EFF_1N2/EFF_3QT1/EFF3QT2 — Effectuator flow transducer
used in one inch and 3quarter pipes

- LIN_2INZ/LIN_1IN2/LIN_3QT1/LIN_3QT2/LIN_HLF1/LIN_HLF2 — Linear
flow transducer used in one inch, 3quarter, and half inch pipes

- LATCH1 - Signal fault latch block

- P2VP — Priority 2 Vacuum Protection block

- PULSECHK — Used to monitor heart beat pulse indicting device status
- SWF1/SWF2 — Flow Switch control block

- TSP - Titanium Sublimation Pump control block
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VMGCL1 - Vacuum Multi Gauge Controller control block
TM1/TM2/TM3 — Temperature Monitor control block

VALVE1 — Vacuum Valve Remote (VVR) with open position
V_STATE - Valve position used with VALVE1

VALVE2 — Vacuum Valve Remote (VVR) with open & closed position
VALVECTL — Enhancement to VALVE2

VALVECTL2 — Latest version of VALVECTL

VACION1 — Starcell VaclON

CCGSCALE - Cold Cathode Gauge

FLOWSW1 — Eletta flow switch — zero based calibration

FLOWSW?2 — Eletta flow switch — non-zero based calibration

Klystron Heat Exchangers

KLYHEAT — Klystron Heat Exchanger

Section Heat Exchangers

HEATEXC
HEATEXT

Modulator

FILAMENT
HVCONT
MODULE
SECET

Mechanical:

HEMTR — Motor control
MOTOR1 — Motor control
SCALEAI — Scale Analog Input

A DFB directory is also maintained in the Concept MKS repository. For details of
MKS repository, check section 2.9 of this document.
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2.6.11 Variable Database

The Variable Editor is activated from the main menu ‘Project -> Variable
Declarations ...’ or by pressing ‘F8.’

Located Variables are those variables assigned a memory address. These
include addresses, which map directly to 1/0, and those given a holding
register address.

Unlocated variables are variables, which are not assigned an address.
Unlocated variables are not saved in state RAM, but are saved internally.
They are not externally available by address to EPICS or other
Modbus/TCP devices. They are available to the RDE by name only.

Initialization — Certain variables may be assigned an initial value including
‘unlocated variables,” and holding registers in the 4x range. Variables that
cannot be initialized in the Variable Database can be initialized with a
‘move’ block on start-up.

Import and export of variables to text is very useful for editing and
managing addresses using more advanced features of programs like
excel. Care must be taken when sorting and editing!

2.6.12 Real Time Monitoring and Control

Concept provides several methods for monitoring and setting of PLC variables in
real time.

1.1.1.1 Reference Data Editor (RDE)

The RDE is started from the main menu ‘Online -> Reference Data Editor’ or with
CTRL+R. Once the RDE is active, the ‘Templates’ menu appears in the Concept
Main menu. Templates may be created, opened and saved using this menu.

1.1.1.2 Animation

When connected to a PLC and EQUAL, Concept can be used to display the values
of variables in real time.

Select the desired variables (Ctrl+A selects ‘All’ in the current window)

Enable animation using the appropriate option on the ‘Online’ menu.
(Ctrl+W animates selected.)
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2.7 Modbus/TCP

The Modbus protocol is originally a serial communication protocol for inter PLC
communication and control. The Modbus protocol was modified to operate over
TCP/IP, resulting in the Modbus/TCP protocol. The Momentum PLCs support
Modbus/TCP over Ethernet for inter-PLC communication and control.

Modbus/TCP is used for Concept — PLC communication, PLC master—slave
communication over Ethernet, and communication between the PLC and any
device supporting Modbus/TCP.

The Modbus/TCP protocol allows non-protected address to be read or written by
another device running Modbus/TCP.

2.8 EPICS - Modbus/TCP Interface

The interface between EPICS and Momentum PLCs is accomplished at the 10C.
The 10C is compiled with a ‘driver,” which essentially converts the EPICS Channel
Access protocol and Process Variables (PV) to Modbus/TCP reads and writes.
The information required by the 10C to create a PV associated with a PLC
register is:

- the IP address of the PLC,
- the address type of the memory location,
- the address of the memory location (without the memory type).

An 10C may establish simultaneous connections to multiple momentum PLCs.

2.9 PLC Program Version Control
In CLS, MKS Source Integrity is used for Concept program version control.
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2.9.1 MKS Repository

The MKS repository for Concept PLC program is located on the E drive of the
MKS server svr-apps-04, under directory MKS_home\archive\cs\concept. The
following diagram shows a portion of the directory tree.

MKS_home\concept

|_01B1 1

| 02B1 1

| 02B1 2

| 02B2_2

|_06ID

|_08ID

|_10ID

| 111D

| _ACCL

|_BLDG

| BR1

|_BTS1

|_LTB1

|_PS

|_SR1
|_P2404102
|_P2406102
| _P2406302
|_P2408102
|_SR1 list.txt

Under each sub-directory are individual folders for each PLC. The names of PLC
folders, PLC project files, and PLC archive files are following the standard name
convention as PXXXXXX. Only the archive *.PRZ files are kept in the MKS
repository.

Under each sub-directory which contains more than one PLC folders, a .TXT file
under the name <Directory_Name>_ list.txt is maintained to keep detailed
description of the PLCs in this sub-directory. (<Directory_Name=> is the name
of the directory)

In each <Directory_Name>_list.txt, PLC’s in the directory should be listed.

For each PLC entry, the following information should be given:
- PLC Name
- IP address
- MAC address
- Description of the PLC
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2.9.2 Create Sandboxes

Developers and troubleshooters should create a sandbox on their machine and
do their work there. A sandbox is a mirrored image of the source project in the
MKS master repository. With sandboxes, each user creates a personal workspace
for a project where changes can be made and tested before being merged back
into the master project. To create the sandbox:

(1) Bring up the MKS Source Integrity Interface. It is suggested to use the
‘Developper’ ViewSet. The following snapshot shows a typical Developer
ViewSet. If the current ViewSet is not Developer, it can be imported by
selecting the ViewSet -> Import and check the Developer option from the

7 3 C..3 C 9 .y Tt e g |
DeveloperViewsetsMKSintes ity 2007, i=1E3
File BA=0EEE Project Sandbox Member Change Package Item Query Time Entry Wiew Help
| @ Open... CirH+O
: Switch To 3
Zam 20 i, C 4 L]
@  ce ® |&-¢m= % -
Mewy,., Cirin
Query Celetz... ) O
Impart., Cirl+] o
Quel 1 of 109 Search:
Backup v
D Restore... Summary Skate
6831 Customize. .. Removed latch interlock on 101D frontend PSHI Unspeciec !
6330 Decouple S¥RME PSH1 and PSHZ intetlocks Assessment =
6828 Upgrade SR1 MPS Assessment
BEZT Remave SR Fow switches Implementation
6741 Q Haa Zhang {zhangh) Update InjectionStatus application for power supply, magnet, and IOC changes fraomthe A... Implementation
6709 (i Hao zhang {zhangh) Mirve: some flow bransmitter cantrals From HXMA FE MPS PLC ko HEMA wiggler PLC Implementation
E700 i Hao zhang {zhangh) EPICS P¥ tp monitoring CLS Odometers Implementation
BEES i Hao Zhang {zhangh) CMCFZ Frontedn safety shutter contrals Implementation
AASZ f_Han thana fzhanaby SR1 seacuum srreen missinn TOR Tmnlementation
G My Sandboxes | [ Projerts Sandbox [cHSBOXIPLCIACCLipraject.pil ) [ X
2 D_ X Fiker:| all Members | [ Hide Empty Sandbaxes
Regular hame § | Member Rev. & Member CPID | Working CPID Locked
w Show projects containing = project.pi
#-[2) PODOB10Lipraject.pi
= -0 &:MKS_Home/archivefcs/BCMpraject . pi E = {2y PODDI00Zproject. pi
el et {MES_Home/archive/cs/BCM-testsiproject, pj +@ PO009201\project.pj
+ etfMES_Home/archive/csiCLS_PA_Systemfprojeck,pj +@ PO102301project.pj
# - &:MKS_Home/archivelcs/ClsEmbedded)praject. pi il | +@ P1032101project.pj
£ =i} e:{MKS_Home/archivefcsjconcept_aldfproject.pj £ B3 P1032301\project. pj
e e MKS_Home/archive esjconceptiproject. pi +- B2y P1O32501\project.pj
-8 & MKS_Home/archivefcs{ControlSystemstudio/prajsct. pj -2y P2001L00Lipraject.pi
[0 & fMKS_Horme archivejesos_hame project.pj D) ACCL it TXT L1z
+ e fMKS_Home/archive csidbExpressiproject . pj
) - & MES_Home/archivefcs/DPMpraiect pi
# - & MES_Home/archivefcsfepics_lacal/buildScripts/project . pi
» Iy projects list
Import & Yiewset || zhangh@sryv-apps-04:7001
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naSelect ViewSets tollmport- srv-apps-04:7001 L_H
Imported } Mame Description
Inkegrity Administrator A viewset for managing queries, charks, reports, and dashboards
IT Executive A viewset For monitoring all ackivities within an organization at a high level
Project Manager A viewset For tracking project status and activities
Release Manager A viewset for managing deplovments
v Business Analyst A viewset for creating and managing requirements
v Configuration Manager A viewset for performing advanced software configuration functions
W Deploy Adminiskrator A viewset for performing staging and deploy administrative functions
eloper A viewset For performing common software development Functions
v Inkeqrity User A viewset for creating, updating, and monitoring items
W Syskem i Developear & viewset for reviewing System i source changes
|
[ cancel [ Help |

(2) Click the Projects tab. This brings up the projects view

DeveloperViewsetsMKSIntes ity 2007, A=
File WiewSet Project Sandbox Member Change Package Item Query TimeEnfry Wiew Help
= =
| % I %_.- @ | A pevelaper
FECCEE |e G- ¢ % -
Query: My Inbox e O
Query: @ My Inbox : 1 of 109 Search:
(v} Assigned User 1 Summary
6830 i Hao Zhan‘g‘(‘zhangh) D‘eCOLiDhE SHRME PSHI and PSHZ interlocks . Unspecified —
6828 i Hao zhang {zhangh) Upgrade SR1 MPS Assessment
6827 i Hao zhang {zhangh) Remove SR flow switches Implementation
6741 ﬁ Hao Zhang (zhangh) Update InjectionStatus application for power supply, magnet, and IOC changes fromthe A... Implementation
6709 (i Hao zhang {zhangh) Mavve some Flow transmitber controls from HXMA FE MPS PLC bo HEMA wiggler PLC Implementation
6700 4. Hao zhang (zhangh) EPICS PY bp monitoring LS Odometers Implementation
BEES {4 Hao Zhang {zhangh) CMCFZ Frontedn safety shutter contrals Implementation
AA52 f_Han Thana fzhanaby SR yeacinm srreen missinn TR Trmnlernentatinn
N My Sandboxes | 30 Projects () A m e
My sandbaxes 0 x Filker:| All Members ™ [ Hide Empty Sandboxes
Regular | yariant Build | hame § | Member Rev., Y Member CPID | Working CPID Locked
#-I2) c\Matlab_sandboxproject. pi | ‘:."% project.pj
i-82) c\notesiproject. pj G POO0G101Yproject.pj
B2 £1\SB0K_Riproject.pj =2y PODDI00Zipraject. pj
+-I2) c\SBORIEPICS project. pi - §gy PO00920 L projert. pj
+-13) c\sBORIPL \project i B2y PO102301 projert.pj
B2y hiinotes_SBox\project.pi 2 B3 P1032101\project pj
#-2y h\Sandbox| SIEMERS project pj &2 P1032301 praject.pj
£ B2 P103ZS0Lipraject.pi
= B2y P200100Lproject. pj
e D ACCL_lisk. THT L1z
1 members, 8 subsandboxes: | selected || zhangh@sryv-apps-04:7001

(3) Right click the e:\MKS_home\archive\cs\concept on the “Projects”
view on the MKS interface and select “Create Sandbox...”. Follow the
steps. After the sandbox is created, there will be an identical directory
tree structure as described in the MKS repository section in the selected
location on the target PC. In each of the bottom level directory there will
be a *.PRZ achive file for the PLC project.
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2lope! Snt 20

| File WiewSet Project Sandbox I‘\Ae.mb.n.ar Change Package Item Query Time Entry View Help

J % ﬁ J E: @ J T Developer

C¥ECEF¥ @ @b G-€x= | %

IR RS @ 0 x
Query: | & % My Inbox ¢ 1of 109 Search: |—|

1D 1 | Assigned User Summary. State
Re hin n 101D Fro
6830 {4 Hao zhang (zhangh) Decouple S¥RME PSH1 and PSHZ interlocks Assessment
6328 @, Hao Zhang (zhangh) Upgrade SR1 MPS Assessment
6E27 {4 Hao zhang {zhangh) Remove SR Flow switches Implementation
6741 4. Hao zhang (zhangh) Update InjectionStatus application For power supply, magnet, and IOC changes fromthe 4... Implementation
E709 (i Hao zhang (zhangh) Move some Flow transmitter controls from HXMA FE MPS PLC to HXMA wiggler PLC Implementation
6700 {4 Hao zhang {zhangh) EPICS PY tp moritaring CLS Odometers Implementation
GEES 4. Hao zhang (zhangh) CMCFZ Frontedn safety shutter contrals Implementation
éﬁs [ W) ke 13 h B LILIM SrFRen :'hl {[xTal (=] Tromlernentatinn
| Q’j My Sandboxes |ﬂﬂ Projects ‘ : | Q‘HD 3%
FEjeC FiIter:IAII Members [] Hide Empty Sandboxes
Regular Mame 1| Member Rev, Member CPID | Working CPID | Locked

+ Show projects containing! |

By PODDG10 praject.pj
B2y PODDIONZproject.pj
(B PODD9201\project.pj
(B POL0230\project.pj
-2y P1032101project. pi
Ry P1032301 praject. pj

@Eﬁ eifMKS_Home/archivefcs/BCMiproject .pj
G- () = fMKS_Home/archive cs/BCM-testsfproject. pj E

-l =:MKS_Home/archive/cs/CLS_PA_Systemproject.pj
2 - &:MKS_Home/archivefcs|ClsEmbeddedpraject. pi
- o) archive/cs/concept_ald/project.p
[

él - & MES_Home/archive/csiCantrolSystam
- & fMES_Home/archivefcsics_homefproje Wiew Project Enter

Elﬁﬁ‘i e:{MKS_Home/archive/cs/dbExpressjpro View Project History Clri+Al+Enter
e:{MKS_Home/archive/cs/DPMjproject.p - - 1
1 fMES_Home/archive/csjepics_local/buil Customize This Menu...  Chr+Shift+P |

p Iy projects list | |||

& projects; 1 selected | [ |@ zhanghi@srv-apps-04:7001 7

E1=)

Multiple Sandboxes can be created under different name and in differenct
locations. Sandboxes can be viewed by select the “My Sandboxes” tab.
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EIUE'!E!UJJ% ViewSet - MKS Integrity 2007, ﬂuﬂﬂl
File WiewSet Project Sandbox Member Change Package Item Query TimeEnfry Wiew Help

EEEN

¥ ECRE & Sd |G- € [% -

Query: My Inbox o) O %
- ) = =y
Query: | G ¥ My Inbox [ w Gof109 Search: V]
bisl 1| Assigned User | Summary. State
16831 {4 Hao zhang {zhangh) Removed latch interlack on 101D frontend PSH1 Unspecified m
(6830 4 Hao zhang (zhangh) Decouple S¥RME PSH1 and PSHZ interlocks Assessment =
|BB23 ﬂ, Hao Zhang (zhangh) Upgrade SR1 MPS Assessment
6B27 {4 Hao zhang {zhangh) Remove SR Flow switches Implementation
application for power supply, magnet, and [OC changes fromthe A... Implementation

6741 (4. Hao Zhang (zhangh)

¢ Hao zhang (zhangh) ter controls from H4ME FE MPS | LT Implemenkation
i Hao zhang {zhangh) Odometers Implementation
4. Hao zhang (zhangh) CMCFZ Frontedn safety shutter contrals Implementation
4 Hae 7hana (shanakh SR 1 warum Sokeen missinm TOD Trnnlementation. o]
|| @ My Sandbguees | (G Projects | sandbox [c:\SBOXIPLCproject.pi] o) O X
HRalEROReS i O %o Filter:| All Members l;j [] Hide Empty Sandboxes ‘
Reqular | Vatiant | Build| Marme 1| Member Rev, A Member CPID | ‘Working CPID | Locked
-6y o1 |MatLab_Sandbox\project pi ject.pj [~]|
B2y e1\natesipraject.pi B2y 0161 _1\praject.pj =
-85y ¢\5B0%_R\project.pj 2y 0281 _1iproject pj =
i i (- B2y 02B1_2\praject.pj |

B3y 02B2_2\praject.pj
B2y 0561 _1ipraject.pj
B2y 0562_1'\project.pj
B2y 0SI0_Zproject.pj
B2y 0661 _1\praject.pj

B2y 0810_1iproject.pj

B2y h:\5andbox| STEMENSproject . pj

(<]}

il i

E

63 sandboxes; 1 selected | / :]

In the sandbox folders, *.PRZ file can be unpacked using Concept. Then, we can
use Concept to connect online for monitoring and troubleshooting purpose.
However, if the program need to be changed, a MKS changed package has to be
created so that the changes can be recorded in it.

2.9.3 MKS Problem Report and MKS Change Package

If there is no MKS Problem Report assigned for the programming change, a new
Problem Report needs to be issued. This can be done by the following selections
from the “Item” menu: Item -> Create -> Problem Report.
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leveloper Viewd MK
|File YiewSet Project Sandbox M

ernber Change Package

J% ﬁ JE:: & J’m wWigm [tBms

Wiew Item Details Enter

CEe¢e@€® @ Sd [T reom "D -

Create... Insert
Copy.. Wwark Package
Query: | & % My Inbox
Create Related. . HSE Task =
Assigned User Equipment State
a Ren keh en Project Risk
5830 4 Haozh Decouple SXRME PSH1 and PSHZ interlocks Controller Assessment =
6323 i Hao zhang (zhangh) Upgrade SR1 MPS nt
6E27 {4 Hao zhang {zhangh) Remove SR Flow switches Implementation
6741 4. Hao zhang (zhangh) Update InjectionStatus application For power supply, magnet, and IOC changes fromthe 4... Implementation
E709 (i Hao zhang (zhangh) Move some Flow transmitter controls from HXMA FE MPS PLC to HXMA wiggler PLC Implementation
6700 {4 Hao zhang {zhangh) EPICS PY tp moritaring CLS Odometers Implementation
GEES 4. Hao zhang (zhangh) CMCFZ Frontedn safety shutter contrals Implementation "
FAS A H b b zmak B 1 LM Srrsen miccinn TOP Trnrlernantatinn
‘Qﬂ My Sandboxes ‘ @[ﬂ Projects ! Sandbos [c: PLCYLACCLproject.p mﬂ X
My Sandbaxes - FiIter:IAII Members [] Hide Empty Sandboxes
Regular | variant ” Bui\dl Mame 1| Member Rev, & Member CPID | Working CPID | Locked
-8y c:\MatLab_Sandbox\project. i S i
-8 o\nates\project.p & ‘R PON0B 101 project. pj
B3 01\5B0K_Riproject.pi & ‘R PONDSONZproject. pj
(2 ©1|SBOXIEPICS project. i - &y POD0F20L praject.p)
- {2 o1 SBOKIPLCipraject &y PO10230L praject.pj
{2 hrinotes_SBodproject pj -8y PL03Z10Lipraject.pj
B2y h:\5andbox| STEMENSproject . pj =52y P103230Lproject. pj
-2y P1032501project. pj
+-§) P2001001\project.pj
L[] ACCL st TRT 1.1z
FE——— 5]

109 Items, 1 selected | [ |@ zhanghi@srv-apps-04:7001 7

Fill out the fields in the following screen and click OK.

J B Fa O [Notmal

mr
4
2
<
v
8

Fields | Relationships | Attachments | WorkFflow |

Problem Report

Summary: |

Description:

State: Unspecified Percent Complete: |0 %o
Priority: ow Project: |
Required By: Estimated Man Days |0

Assigned User: | [~]

ECR Raised: False

Status:

Implementation

[ oK J [ Cancel | [ _Appky [ Help ]

An email will be sent automatically to notify the assigned user.

A MKS Change Package can be created against an existing MKS Problem
Report. Note that MKS only allow you to create a Change Package when the
master MKS Program Report in certain states. To create Change Package,
simply right click the MKS Problem Report in the list and select “Create Change
Package”.
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Developer. Viewoset - Mis Integrity, 200

|File v;éw-Set Proj:ect Sandbox Member Change Pacl;;ge. e Query TimeEntry Wiew Help J
BB B @ [Booemer
CEecee® o 9é

|G- & men[ |

| % -

Query: | & % My Inbox ¢ 6 of 109 Search:
o] | Assigned Lser 1 | Summary. | State
6831 {4 Hao zhang {zhangh) Removed latch interlack on 101D frontend PSH1 Unspecified
£330 4 Hao zhang (zhangh) Decouple S¥RME PSH1 and PSHZ interlocks Assessment =
6328 ﬁ, Hao Zhang (zhangh) Upgrade SR1 MPS Assessment
6E27 {4 Hao zhang {zhangh) Remove SR Flow switches Implementation
6741 4. Hao zhang (zhangh) Update InjectionStatus application For power supply, magnet, and IOC changes fromthe 4... Implementation
£709 i ing (zhangh) iy
6700 {4, Hao zhang (zhangh) EPICS PY tp monitaring CLS Odometers Edit Iterm,.. Ciri+e ation
6665 4. Hao zhang (zhangh) CMCFZ frontedn safety shutter controls Yiew Item Detalls Enter ation =
FAS A Hac h hanak! B stacm soreen micsing TOR Copy Iterm... tinn
‘Qﬂ My Sandboxes ‘ @[ﬂ Projects | Create Related Item... *H §
NAREIEEEES S0 80X Fiken Al Hembers
e e — Customize This Menu...  CIrHShifteP |
Regular | variant ” Bul\dl Marrs TG T = rember CPID | Working CPID Locked
-3y ci\Matlab_Sandhbox|project. g : ect.pj
-8 o\nates\project.p & ‘R PON0B 101 project. pj
B3 01\5B0K_Riproject.pi & ‘R PONDSONZproject. pj
(2 ©1|SBOXIEPICS project. i - &y POD0F20L praject.p)
- {2 o1 SBOKIPLCipraject &y PO10230L praject.pj
{2 hrinotes_SBodproject pj -8y PL03Z10Lipraject.pj
B2y h:\5andbox| STEMENSproject . pj =52y P103230Lproject. pj
-2y P1032501project. pj
+-§) P2001001\project.pj
L[] ACCL st TRT 1.1z
FE——— 5]
109 Items, 1 selected [ |@ zhanghi@srv-apps-04:7001 7

SpiehT

Choose MKS Integrity Them: |70 |
Summary: o bransmitker controls From HEME FE MPS PLC to HxME wiggler PLC
Description:

[ ok || cCancel || Help |

2.9.4 Modifying existing PLC project

Follow the steps below to modify existing PLC project.
(1) Locate the archive file to be modified in the sandbox view by select the
right Sandbox in the “My Sandboxes” tabbed view and click into the
directory in the Sandbox view. Check out the archive file.
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Developer Yiewset - MRS Integrity, 2007 H=E3

‘File V;I;WSBt Project Sandbox Member Change Packa.ge Item Query Time Enfry VYiew Help
J % ﬁ J : @ J 0 peveloper
¥ @ €éd |&-¥w | %

Query: | G % My Inbox ¢ & of 109 Search:
jis] T ‘ Assigned User Summary | State
{3 Hao Zhang (zhangh) Remaved latch interlock on 101D frantend PSH1 e
ﬁ. Haa Zhang (zhangh) Decouple SXRME PSHL and PSHZ interlocks .
i} Hao Zhang (zhangh) Upgrade SR1 MPS Check In... F3
{3 Hao Zhang (zhangh) Remave SR1 Flow switches Rename... F12
Update InjectionStatus application for power supply, magnet, and IOC changes fromthe » Resynchranize Fa
i 0= 2 e 3 Revert Mermbers Alt+FE
6700 EPICS PY tp monitoring CLS Odometers Edit WDrking File Erter
6665 {} Hao Zhang (zhangh) CMCFZ frontedn safety shutter controls ) -
LBAS: h_H h hanah R1 sacnm errsen micsinn TOR Downgr ade Lock
‘ Gl My Sandboxes | [ Projects I Add Members... Insert
- Drop Members Delete
My Sandbaxes S Filter:| all Members [] Hide Empty Sandboxes Vigw Meormbar Information
Regular | yariant | Buid| Hame 1| MemberRev. | A | Member CPI Vigw Merrioer Histary Al+Erter
1+ B2y e1iMatLab_Sandboxiproject . p m = DFB\proiject.pj View Differences = |
#8283 e inotesiproject. pj 1+ B2y LTBY\project.pj 5 .
By 14580 _Riproject.pi # By PSiproject.pi Wiew Annotated Revision
#-0g) ci\SEORIEPICS|praject .pj B2y SRA\project.pj Wieny Waorking Change Package
=8 j (#-R2y P24041021project.pj Wiew Item Details
(#-BZ) hiinotes_SBox|project.pi B2y Pz404601\project.pi
i - i Expand all
1#-B2y hi\5andbox| SIEMENS project. pj 1#-B2y P2406102\project. pi
=& P2406302|project . pj Customize This Menu... Cir+Shift+P
B P24 7 5
¢ Ry P2A06303project. i 496211 =
| — [>]
4 members, 31 subsandboxes: 1 selected | |@ zhangh@sry-apps-04: 7001 .

(2) In the Check Out screen, make sure select the right Change Package from
the pull down list.

Member Mame:  c:\SBEORIPLCLSR 1\P24063024P2406502 . PRE
Sandbox Mame: i SBORIPLCY SR P2406302) project. pi

Revision to Check Qo

Selection | Revisions || Propetties || Project ||ﬁ|

(%) Pre-Defined Revision: |Mem|:uer

Specific Revisian:

Change Package

Change Package:

Oktoal [ cancel || Help | [ Options => |
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Once a file has been checked out, a lock symbol, the MKS Change Package
number, and the name of the person who checked the file out will be placed
aside the file. This will be shown in all Sandboxes for everyone. It is good
practice to always check out file before modifying it. This way, the developer
will always be aware that if the file is currently locked out by another
developer and thus avoid collision.

wiDeveloper ViewSet - MKS, Integrity, 2007, M=k

File wiewSet Project Sandbox Member Change Package Itern Query  Time Entry View Help

|% ﬁ J %: @ ‘ fd peveloper
FECCEE o o6 &€ -

Query: My Inbox el O X%
Query: | G2 ¥ My Inbox , : 6aof 109 Seatch:
his} 1 Assigned User Summary State
6831 {4 Hao zhang (zhangh) Removed latch interlock on 101D frontend PSH1 Unspecified
6830 (i Hao Zhang {zhangh) Decouple SXRME PSH1 and PSH2 interlocks Assessment —
6528 {}, Haa Zhang (zhangh) Upgrade SR1 MPS Assessment
E&27 {8 Hao Zhang (zhangh) Rermove SR Flow switches Implement ation
6741 f} Haa Zhang (zhangh) Update InjectionStatus application for power supply, magnet, and IOC changes fromthe A... Implementation
6703 7 Hao zhang (zhangh). Vv same Flow transmitter contrals from HAME A wiggler PLC Implementatior
6700 Q, Hao Zhang {zhangh) EPICS P¥ kp monitoring CLS Odometers Implernentation
BEES 1§ Hao Zhang (zhangh) CMCFZ frontedn safety shutter controls Implementation
RA57 B _Han Phann (zhanabl SR \AcuUm Srreen missinn ha:] Tranlementatinn -
@ﬂ My Sandboxes ﬂﬂ Projects O m
My Sandboxes 10 O X bl embers | []Hide Empty Sandboxes
Regular | yariant | Buid

1| Member Rev. & Member CPID | Working CPID! Lacked Working Rev. | L

#-B2) ci\Matlab_Sandboxproject pi ™ DR B
+- B2y ci\notestpraject. pi +- 2y LTEL\project. pj
+-B2y c:\SBOM_Riproject.pi +- B2y PS\project.pi
+- B2y c1\SBOKIEPICS|project. pj =2 SR1\project . pj
RN\ SE0xPLCroject o | & TRy Prana102ipraject. pi
# By hiinotes_sBox\project.pi 0 Ty p2ande0tiproject.pi
- B2y hiiSandbox SIEMENS praject. pi i l--@ P2406102iproject.pj
92y P2406302project.pi L
i1 be[) Pz406302.PRZ 115 85711 f 68301 @ [Hao Zhang (zh...
i @2y P2406303project. pi 4962:1
)
4 membets, 31 subsandboxes: 1 selected | [ zhangh@srv-apps-04:7001

Step (3), (4), and (5) are carried out in Concept.

(3) Open the archive file (.PRZ file) with Concept. This will unpack the whole
Concept project files, DFB, and GLB directories.

(4) Make the modifications, test the program, flash, and etc, with Concept.

(5) Create the archive file (.PRZ file) for the project with Concept.

(6) Check in the modified archive file back into MKS. This is done by right
click the file and select “Check In”
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= Developer ViewsSet - IMKS Intesrity 2007, - [Blx]
File WViewSet Project Sancdbox Member Change Package Itern Query TimeEnty Wiew Help

BB B cy |[Erevdoe

EEGCCE® @ €& |[G-Um™ % -

Guerys MyInbox O x
Query: @? Iy Inbiox : &of 109 Search:
hi] 1 Assigned User Summary State
6831 ﬂ Haa Zhang (zhangh) Removed latch interlock on 101D Frontend PSHL e
Check Out... F2 |
6330 ﬁ Hao Zhang (zhangh) Decouple SERME PSHL and PSHZ interlocks . . =
6328 ). Hao Zhang (zhangh) Upgrade SR1 MPS Bk 1N i
6327 {3 Hao Zhana (zhangh) Remove SR1 flow switches RENSME... F12
6741 {3 Hao Zhang (zhangh) Update Inj nsStatus application For power supply, magnet, and 10C chang Resynchronize Fo

Revert Members Alt+FE

6700 3. Hao Zhang (zhangh) EPICS PY tp monitoting CLS Qdometers Edit working File Erter
6665 {3 Hao Zhana (zhangh) CMCFE frontedn safety shutter controls
BESZ h_Han Thana fahanahi SR vanm srksan micsinn R Downgrade Lock
&) My Sandboxes | I3 Prajects #dd Marmbers. . Insert )
i = Drop Members Delete
My Sandboxes U0 O X birer] all Members [] Hide Empty Sandboxes VoMb taformation J
Regular | yariant Build| Mame 4| Member Rev, a |1 View Member History Alt+ENter aRev, & L
-8 ciMatLsb_Sandboxiproject.pi || = IS DFB\project.pj \iew Differences Fo
- By erinotesiproject.pj - B2y LTBY project.pi g .
2 B2 c1SBOx%_Riproject.pi 2] B2 PS\praject.pj Wigw Annotated Revision
£.pi =83 SRU\project.pj Wisw Waorking Change Package
: . -G Pad04102tproject pi Vigw Item Details

%--@Hl\.nuteg U;\DI’IU]'EEt.:D] ¢ #-IEy P2404601 project. pj

#- B8y hi\sandbox|SIEMENS\praject . pi i -5y P2406102Yproject. pj "
- =-E3y Pa4063L t. Customize This Menu... Cir +Shift+f =
[ P2406303praject. pj 4962:1

: - —
working File modified, 129 bytes shorter, newer: May 9, 2010 10:10:43 AM vs, May 9, 2010 ::57:56 AM
E:xclusively locked by Hao Zhang {zhangh) in sandbox c:/SBOX/PLCISR 1/P2406302 project. pj on hast NEK-WO000120632 using change package 6830:1

4 members, 31 subsandboxes: 1 selected | [ zhangh@srv-apps-04: 7001
\

Note that a symbol showing a piece of paper with a red triangle on it may appear
beside the file to indicate the file has been changed. If this symbol is not shown,
Select the “View” menu and the “Refresh” option to make sure it appears and
confirms the file has been changed. Some change information can be found in
the area enclosed in the red box.

Then, in the “Check In” screen, also check to make sure it is checking in with the
right Change Package. Type in comments into the Revision Description field.

The following information should be always included in the comments:

e If for any reason the PLC is downloaded but not flashed by the time of
checking in. In default, if this is not mentioned in the comment, it is
assumed that the program has been flashed at the time of checking in.

e |If the same PLC is flashed afterwards, a new comment should be added to
indicate time and date of flashing.

The above rules are important to reduce mismatch error and help to determine if
the version can be downloaded and flashed when a mismatch error occurs.
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— O " |
na Check In L]]
Member Mame: c:\SBOXI\PLCISR1\P2406302\P2406302 PRZ

Sandbox Mame: c\SBOXIPLCYSR1PE406302) project. pj

Revision Descripkion:

Change Package

Change Package: | 6830:1 Decouple S¥REME PSH1 and PSHZ interlocks |
[ Differences ] [ O _] [ Cancel ][ Help ][ Options == ]

2.9.5 Add New PLC project

To add a new PLC project, a MKS Problem Report and a MKS Change Package
should be issued first. A new Concept project should be added into the MKS
repository as a subproject under an appropriate parent project.

The following steps (1), (2), and (3) show the process of creating a new
subproject in the Concept program repository in MKS Source Integrity. Step (4)
is carried out in Concept programming environment and Windows file system.
Steps (5), (6), and (7) explain the process of adding members into an existing
project.

(1) On the Projects view, expand the project tree of the
e:\MKS_home\archive\cs\concept, find the parent project and highlight it.

(2) Select menu options Project -> Subproject -> Create.
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| = V) AVITN 1 07
|FME ViewSet |3

J % ﬁ J E View Projects

AR bt iew Project

J ‘ ‘ ‘- Open Project... I J ‘ % ‘ Tem| J & i

E‘EI!E!}I

| Sandbox Member Change Package Item Query TimeEnty Yiew Help

P—— Recent 4
ery; My Inbox Views » (e O %
o + M _y —u
S| ¥+ Subproject Change Package  » Drop 7 Gl Eere |
hi] 1 | Assigned User | Mave.., Summary ‘ State
6831 {3 Hao Zhang (zhangh) Removed latch interlock on 1010 Frontend PSHL Unspecified
6530 {3 Hao Zhana (zhangh) Decouple SERME PSH1 and PSH2 interlocks Assessment =
6828 ). Hao Zhang (zhangh) Upgrade SR1 MPS Assessment
6827 {3 Hao Zhana (zhangh) Remove SR1 Flow switches Implementation
6741 {3 Hao Zhang (zhangh) Update InjectionStatus application for power supply, magnet, and 10C changes fromthe A... Implementation
Mo fl fi 4 FE MPS PLC L glet PLC Implementation
6700 3. Hao Zhang (zhangh) EPICS PY tp monitoting CLS Qdometers Implementation
6665 {3 Hao Zhana (zhangh) CMCFE frontedn safety shutter controls Implementation
LBES B bae 7k b arak SR1_varuLm screen missing TOR Tmnlsmentatinn i

Sandbeix eS8

Pl (m|

Filter: all Members [] Hide Empty Sandbaxes
Regular Name L Member Rev,

(#-23 BLDE project.pi
(-8 BOCproject.pj 2518:1
(-8 BR1lproject.pi
-8y BTS1project. pj
(-8 DFB\project.pi
(-5 LTE\project.pj
-Gy PSlproject.pi
(B2 SR1lproject.pi
-6y TEMPyproject.pj
W NOTE.bxt ; g

‘ &) My Sandboxes ‘m Projects ‘

:

& | Member CPID ‘ Working CPID | Locked | Working Rev, ‘@J

w Show projects cantaining! |
El@ 0810 _1jproject.pj
- 10ID_Lfproject.pj
- 1L

[>]

pi

(- PODDG101/praject.pi
(-l POODS00Z project. pi
(- PO0D9Z01/project. pj
(- POL02301/praject.pi
(- P1O32101/project.pj
(& P1032301/project. pj

¢ @[ P103250L project.pi
» My projects list

Freate a subproject | ‘@ zhangh@sry-apps-04: 7001 A

(3) In the “Create Subproject” screen, make sure it is against the correct

Change Package. Then follow the prompted steps to create the sub
project.

Specify the directary in e MKS_Home)archivecsfoonceptCCL For which to create a
subproject:

|[ Erowse, ., ]

Change Package

Change Package: IE-BSEI:I Decouple SYRME PSHL and PSHZ int... |

[ ok || Cancel |[  Help || Options »= |

(4) After the sub project is created. Click tab “My Sandboxes” to switch to the
sandbox view. Expand the sandbox tree until the newly created sub
project directory is shown. This directory should be empty at this moment.
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(5) In Concept, create project, program, and archive the program to generate
.PRZ file in this directory. Or, if the programming and achieving has been
done, just copy the .PPZ file into this directory.

(6) High light the subproject, select menu options Member -> Add.

(7) In the “Add Members Wizard”, follow the instructions to add the new

achieve file.
|: ] - I " r *
A AddiMembers Wizard X
Add new members to the project %
Sandbox Mame: CSBOR\PLOATEMP project, pj

Please specify the members that should be added to the sandbo:,

|  AddFile.. |

[ Add Directory... ]

Change Package

(ol Tyt A - 5525 | Lpgrade SR MPS L:l
Finish [ Zancel ] [ Help ][ Cptions == ]
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3.0

3.1

3.2

3.3

Siemens Simatic S7 Family
Siemens Simatic S7/300
Siemens Simatic S7/400

Siemens Simatic S7/400 FH (Fault-Tolerant)
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4.0 PLC Signal Naming Convention

4.1 Device Names
The CLS device naming convention uses the following format:
PLC1021.5-01 where

PLC is the equipment acronym,

- 1021 - is the room number,
- .5 —is the area within the room (optional field),

- -01 - is the device sequence number within the area or room.

4.2 EPICS PV Names

When a device name is used in an EPICS Process Variable, the ‘area’ and the
device sequence number are concatenated and the period is replaced with a
dash as follows:

PLC1021-501

When multiple variables from a device are required and identified by an
extension to the device name, generally a colon ‘:’ is used as a separator:

WP1061-209:Start

4.3 Momentum PLC Variable Names

Concept does not allow the use of any characters other than alphanumeric plus
underscore in variable names, section names, project names, or filenames. This
excludes the use of dashes or other special characters. Where the CLS naming
conventions use a dash, or any other special character, use an underscore, or
omit the character. For example, the EPICS examples above would be:

PLC1021 501, or WP1061 209 Start

In Concept’s default configuration, variables are case insensitive, and may not
begin with a number. Variable names are limited to 32 characters.

4.4  General
Raw (Electrical) Value - The ADC/DAC value read by the PLC.

e In the MODICON PLC, these are identified by the equipment name with a
Raw suffix: e.g., TM24000_01Raw
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Process Value - Percentage of Full Scale (Generally Not Used at CLS. If the
variable is a percentage, such as a valve position this can be treated as a scaled
value)

e If used in the MODICON PLC, these are identified by PV; e.g.,
TM24000_01PV.

Scaled Value - The value in Sl units

e In the MODICON PLC, these are identified by the equipment name without
an extension; e.g., TM24000_01.

PID loops:

e Setpoint values are the value the value the equipment should provide.
These are identified by SP; e.g. TM2400_01SP

e Gains are applied to errors between the measured equipment scaled value
and the setpoint. These are identified by the equipment name followed

by:
o Proportional Gain  Pro
o Integral Gain Int
o Derivative Gain Der
o Derivative Lag Lag

e.g. TM2400_01Pro

e In manual mode the forced output values are applied to the signal to the
controlled equipment. These are identified by the controlled equipment
name followed by:

o Manual Mode Control Man
0 Manual Mode Output ManOP

The manual mode output should be a scaled value. When the PLC
converts this to a raw value the extension changes to raw.

e.g. 12P2400_01ManOP

Last fault status information uses the name of the system being controlled
followed by Last.

e.g. HCS2400_OlLast
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Variables defined only for interaction with EPICS computers rather than physical
hardware, such as a remote On or Off are identified by the name of the system
being controlled followed by the function followed by C.

e.g. HCS2400_010nC or HCS2400_01MaxHeatC

Flow Transmitters (FLT):

The following naming convention is based on the Defined Function Block (DFB)
for the Eletta Flow Transmitters

FLTO003_01_LowFlow - boolean - variable - alarm
FLTO003 01 Warning - boolean - variable - alarm
FLTO003_01_NoSignal - boolean — variable - alarm (broken wire)

FLTO003 01 Percent - real - variable - Flow as a percentage of the gauge
range.

FLTO003 01 Rate — real - variable - Flow rate in I/min.
FLTO003_01_raw - int - input - raw binary value of the 4-20 input.

FLTOO03_01_SetPtPercent - real — variable - Set Point for the 'LowFlow'
alarm.

FLTO003_01_WarnPercent - real — variable - Set Point for the "Warning'
alarm.

ION Pumps:

IOP0108 04 - boolean — variable - vacuum status
I0OP0108_04_raw - int — input - raw analog value
IOP0108_04 i - real — variable - analog current draw

IOP0108_04 p — real — variable - analog pressure

Cold Cathodes Gauges (CCG) (formerly Pressure Transducers):

CCG0004_01_d - boolean (digital) input - vacuum status
CCG0004_01_a - analog input

CCG0004_01_p - pressure in Torr

CCG0004_01_d - boolean (digital) input - vacuum status
CCG0004_01_a - analog input

CCG0004_01_p - pressure in Torr
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Vacuum Valve Remote (VVR):
e VVR0004_02_OprOpen - boolean — variable - Epics Open command.
e VVR0004_02_OprClose - boolean — variable - Epics close command.
e VVR0004_02_ctl - boolean — output - 24V output to the Valve.

e VVR0004 02 BadClose - boolean — variable - Valve should be closed, but
did not.

e VVR0004_02_BadOpen — boolean — variable - Valve should be open, but
did not.

e VVR0004_02_VacStat - boolean — variable — Permissive, Vacuum status of
all segments, which apply to the valve.

e VVR0004_02_opened - boolean - Input - valve opened.

e VVR0004 02 closed - boolean - Input - valve closed.

e VVR0004_02_state — word — variable - bit mapped - valve position
o bit 1 = opened
0 bit 2 = unknown
0 bit 3 = closed

PLC General
e Start_Flag - boolean - variable - High after a cold or warm start.

e Clear_Start_Flag - boolean — variable — set high to clear ‘Start_Flag'.

4.5 Concept Variable — EPICS PV Name Mapping

In CLS, a build script is used to generate standard EPICS PV names based on
Modicon PLC variable names. To make this work, the PLC variable names must
follow standard naming conventions. A table is maintained on the CLS WIKI page
http://wiki/wiki/index.php/PLC_Variable_Naming to show standard suffixes used
for different device names. The following shows current name mapping. Note
that this list is still growing.

In the following tables, a dummy device number "xxxx_xx" is used in variable
names. Note that when the variable is mapped into a PV name, the
underscore in the device name will be replaced by a dash. Therefore, it shows
in the PV name as "xXxx-xx".

Note that some same PLC variables are mapped into two different EPICS
PV's. In this case, usually an output PV is used to write value into the PLC
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variable and an input PV is used to read back the current set value as

feedback.

BPM (Beam Position Monitor)

PLC Variable
BPMxxxx_xx_OprOpen
BPMxxxx_xx_OUT
BPMxxxx_xx_OprClose
BPMxxxx_xx_ctl

CSC (Cryo Stream Controller)

PLC Variable
CSCxxxx_xx_OprOpen
CSCxxxx_xx_OprClose
CSCxxxx_xx_In
CSCxxxx_xx_0Out

CCG (Cold Cathode Caguge)

PLC Variable
CCGXXXX_XX
CCGXxXxXx_xx_a
CCGxxxx_xx_d
CCGxxxx_xx_Latch
CCGxxxx_xx_Enable
CCGxxxx_xx_P2VP_Latch

FLT (Flow Transducer)

PLC Variable
FLTXXXX_XX
FLTxxxx_xx_ Warning

EPICSPV 1
BPMXXXX-XX::0pr:open
BPMxxxx_xx:opr:fbk
BPMxxxx-xx:opr:close
BPMxxxx-xx:opr:ctl

EPICSPV 1
CSCxxxx-xx:opr:open
CSCxxxx-xx:opr:close
CSCxxxx-Xx:in
CSCxxxx-xx:out

EPICSPV 1
CCGxxxx-xx:vac
CCGxxxx-xx:vac:p
CCGxxxx-xx:P2VP
CCGxxxx-xx:lch
CCGxxxx-xx:enable
CCGxxxx-xx:P2Vp:Ich

EPICS PV 1
FLTXXXX-XX
FLTXXXX-XX:warn

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A

EPICS PV 2

EPICS PV 2

EPICS PV 2

EPICS PV 2
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FLTxxxx_xx_ LowFlow
FLTXxxX_xx_ Bypass
FLTxxxx_xx_ Latch

FLTxxxx_xx_Warning_Point

FLTxxxx_xx_Set_Point
FLTxxxx_xx_Warning_PCT
FLTxxxx_xx_Set PCT

FM (Fixed Fask)

FLTxxxx-xx :lowflow
FLTXxxX-xX :Bypass
FLTxxxx-xx:lch
FLTxXxxx-xx:WarnSP
FLTXXXX-XX:TripSP
FLTXxxx-xx:WarnPCT
FLTXXXX-XX:TripPCT

N/A

FLTxxxx-xx :Bypass:fbk
N/A
FLTxxxx-xx:WarnSP:fbk
FLTxxxx-xx:TripSP:fbk
FLTxxxx-xx:WarnPCT:fbk
FLTXxxx-xx:TripPCT:fbk

PLC Variable EPICSPV 1 EPICS PV 2
FMxxxx_xx_Protected FMxxxx-xx:Protected N/A
FMxxxx_xx_Latch FMxxxx-xx:Ich N/A
FMxxxx_xx_Cooling FMxxxx-xx:Cooling N/A
FMxxxx_xx_PSH1 Latch FMxxxx-xx:PSH1:Ich N/A
GUN (Electron Gun)

PLC Variable EPICSPV 1 EPICS PV 2
GUNxxxx_xx_EmrgOff GUNxxxx-xx:EmrgOff N/A
GUNxxxx_xx_HV_Enable GUNxxxx-xx:HV:en N/A
GUNxxxx_xx—_HV_Ready GUNxxxx-xx:HV:ready N/A
GUNxxxx_xx_HV_On GUNxxxx-xx:HV:on N/A
GUNxxxx_xx_HV_Reset GUNXxxx-xx:HV:rst N/A
GUNxxxx_xx_0On GUNXxXXX-XX:0n N/A
GUNxxxx_xx_State GUNXxxxx-xx:state N/A
GUNxxxx_xx_Trig_Enable GUNXxxx-xx:trig:en N/A
GUNxxxx_xx_UnderPress GUNXxxx-xx:UP N/A
GUNxxxx_xx_HV_Interlock GUNXXXX-XX:HV:ITLK N/A
HM (Humidity Monitor)

PLC Variable EPICSPV 1 EPICS PV 2
HMXXXX_ XX HMxxxx-xx:fok N/A
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ILC (lllumination Controller )

PLC Variable EPICS PV 1 EPICS PV 2
ILCxxxx_xx_Opr ILCXXXX-XX:Sp ILCxxxx-xx:fbk

I0P (lon Pump)

PLC Variable EPICS PV 1 EPICS PV 2

IOPXXXX_XX IOPXXXX-XX N/A

IOPxxxx_xx_SP1 IOPXxxX-XX:SP1 N/A

IOPXXXX_XX_SP2 IOPXXxX-XX:SP2 N/A
IOPXXXX_XX_Pressure IOPxXXXX-xX:vac:p N/A

I0OPxxxx_xx_Latch 10Pxxxx-xx:Ich N/A
IOPxxxx_xX_Bypass IOPxxXxX-xX:Bypass IOPxxxx-xx:Bypass:fbk
10Pxxxx_xx_Delay 10Pxxxx-xx:Delay I0Pxxxx-xx:Delay:fbk

LC (Light Curtain )

PLC Variable EPICSPV 1 EPICS PV 2
LCxxxx_xx_fault LCxxxx-xx:fault:fbk N/A

MOD (Modulator)

PLC Variable EPICS PV 1 EPICS PV 2
MODxxxx_xx_VSWR_State MODxxxx-xx:-VSWR N/A
MODxxxx_xx_RF_Enable MODxxxx-xx:RF:en N/A

PFIL (Photon Filter - High pass Sync Rad Filter )

PLC Variable EPICS PV 1 EPICS PV 2
PFILxxxx_xx_Bad_Open PFILxxxx-xx:BadOpen N/A
PFILxxxx_xx_Bad_Close PFILxxxx-xx:BadClose N/A
PFILxxxx_xx_OPEN PFILxxxx-xx:opened N/A
PFILxxxx_xx_CLOSED PFILxxxx-xx:closed N/A
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PFILxxxx_xx_ctl PFILxxxx-xx:ctl N/A
PFILXxxxx_xx_OprOpen PFILXXXX-XX:0pr:open N/A
PFILxxxx_xx_OprClose PFILXxxxx-xx:opr:close N/A
PFM (PreFixed Fask)

PLC Variable EPICSPV 1 EPICS PV 2
PFMxxxx_xx_Protected PFMxxxx-xx:Protected N/A
PFMxxxx_xx_Latch PFMxxxx-xx:Ich N/A
PFMxxxx_xx_Cooling PFMxxxx-xx:Cooling N/A
PFMxxxx_xx_PSH1 Latch PFMxxxx-xx:PSH1:Ich N/A
PLC (Programmable Logic Controller)

PLC Variable EPICSPV 1 EPICS PV 2
PLCxxxx_xx_DEV_STATUS PLCxxxx-xx:dev N/A
PLCxxxx_xx_Latch PLCxxxx-xx:lch N/A
PLCxxxx_xx_Latch_Clear PLCxxxx-xx:Ich:clr N/A
PLCxxxx_xx_CCG_Latch PLCxxxx-xx:ccg:Ich N/A
PLCxxxx_xx_CCG_STATUS PLCxXXxx-Xx:ccg N/A
PLCxxxx_xx_TCG_Latch PLCxxxx-xx:tcg:lch N/A
PLCxxxx_xx_TCG_STATUS PLCxxxx-xx:tcg N/A
PLCxxxx_xx_FLT_Latch PLCxxxx-xx:flt:Ich N/A
PLCxxxx_xx_FLT_STATUS PLCxxxx-xx:flt N/A
PLCxxxx_xx_FLT_Warning PLCxxxx-xx:flt:warn N/A
PLCxxxx_xx_FLT_Bypass PLCxxxx-xx:flt:Bypass N/A
PLCxxxx_xx_IOP_Latch PLCxxxx-xx:iop:lch N/A
PLCxxxx_xx_IOP_STATUS PLCXXXX-XX:iop N/A
PLCxxxx_xx_10OP_Bypass PLCxxxx-xX:iop:Bypass N/A
PLCxxxx_xx_SWF_Latch PLCxxxx-xx:swf:lch N/A
PLCxxxx_xx_SWF_STATUS PLCxxXX-xx:swf N/A
PLCxxxx_xx_SWF_Bypass PLCxxxx-xx:swf:Bypass  N/A
PLCxxxx_xx_TM_Latch PLCxxxx-xx:tm:lch N/A
PLCxxxx_xx_TM_STATUS PLCXXXX-XX:tm N/A
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PLCxxxx_xx_TM_Bypass PLCxxxx-xx:tm:Bypass N/A
PLCxxxx_xx_P2VP_Latch PLCxxxx-xx:p2vp:lch N/A
PLCxxxx_XxX_P2VP_STATUS  PLCXXXX-XX:p2Vvp N/A
PLCxxxx_xX_ITLK_STATUS PLCxXxX-XX:RF:ITLK N/A
PLCxxxx_xx_ITLK_Latch PLCxxxx-xx:RF:ITLK:lch  IN/A
PSH (Photon Shutter )

PLC Variable EPICSPV 1 EPICS PV 2
PSHxxxx_xx_ctl PSHxxxx-xx:ctl N/A
PSHxxxx_xx_OprOpen PSHxxxx-xx:opr:open N/A
PSHxxxx_xx_OprClose PSHxxxx-xx:opr:close N/A
PSHxxxx_xx_Intlk PSHxxxx-xx:interlock N/A
PSHxxxx_xx_Bad_Open PSHxxxx-xx:BadOpen N/A
PSHxxxx_xx_Bad_Close PSHxxxx-xx:BadClose N/A
PSHxxxx_xx_CLOSED PSHxxxx-xx:closed N/A
PSHxxxx_xx_OPEN PSHxxxx-xx:opened N/A
PSHxxxx_xx_State PSHxxxx-xx:state N/A
PSHxxxx_xx_TripCnt PSHxxxx-xx:tripcount N/A
PSHxxxx_xx_CloseCnt PSHxxxx-xx:closecount N/A
PSHxxxx_xx_Protected PSHxxxx-xx:Protected N/A
PSHxxxx_xx_OpOpen_Intlk  PSHxxxx-xx:OprOpenltlk N/A
PSHxxxx_xx_OpClose_Intlk  PSHxxxx-xx:OprClosltlk  N/A
PSHxxxx_xx_Latch PSHxxxx-xx:lch N/A
PSHxxxx_xx_ITLK Latch PSHxxxx-xx:ITLK:Ich N/A
PSHxxxx_xx_Latch_Clear PSHxxxx-xx:Ich:clr N/A
PSHxxxx_xx_ITLK_Status PSHxxxx-xx:itlk N/A
PT (Pressure Transducer)

PLC Variable EPICSPV 1 EPICS PV 2
PTXXXX_XX PTXXXX-XX N/A
PTxxxx_xx_Bypass PTxxxx-xx:Bypass PT:fbkxxxx-xx:Bypass
PTxxxx_xx_Status PTXXXX-XX:trip N/A
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PTxxxx_xx_Latch

SOL (Solenoid)

PLC Variable
SOLxxxx_xx_OverTemp
SOLXxxx_xx_PS

SSH (Safety Shutter)

PLC Variable
SSHxxxx_xx_OprOpen
SSHxxxx_xx_OprClose
SSHxxxx_xx_State
SSHxxxx_xx_Protected
SSHxxxx_xx_Latch
SSHxxxx_xx_PSH1 Latch
SSHxxxx_xx_PSH1 Itlk
SSHxxxx_xx_PSH2_Itlk

SWEF (Flow Switch)

PLC Variable
SWEXXXX_XX
SWExxxx_xx_Bypass
SWFExxxx_xx_ Latch

SWK (Key Switch)

PTxxxx-xx:lch

EPICS PV 1
SOLXXxX-xX:OT
SOLXXxX-xx:PS

EPICSPV 1
SSHxxXx-Xx:opr:open
SSHxxxx-xx:opr:close
SSHxxxx-xx:state
SSHxxxx-xx:protected
SSHxxxx-xx:Ich
SSHxxxx-xx:PSH1:Ich
SSHxxxx-xx:PSH1:itlk
SSHxxxx-xx:PSH2:itlk

EPICS PV 1
SWEXXXX-XX
SWFExxxx-xx:Bypass
SWFExxxx-xx:Ich

N/A

EPICS PV 2
N/A
N/A

EPICS PV 2
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

EPICS PV 2
N/A
SWFExxxx-xx:Bypass:fbk
N/A

PLC Variable EPICS PV 1 EPICS PV 2
SWEKXXXX_XX SWKxxxx-xx:fok N/A
SWKXXXX-
SWKxxxx_xx_MAINT_Bypass xx:MAINT_Bypass N/A
SWKxxxx_xx_VAC_Bypass SWKxxxx-xx:VAC_Bypass N/A
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SWP (Pressure Switch )

PLC Variable EPICS PV 1
SWPXXXX_ XX SWPXXXX-XX
SWPxxxx_xx_Bypass SWPxxxx-xx:Bypass

SWT (Temperature Switch)

PLC Variable EPICS PV 1
SWTXXXX_ XX SWTXXXX-XX

TCG (Thermal Capacitance Gauge)

PLC Variable EPICSPV 1
TCGXXXX_XX TCGXXXX-XX
TCGxxxx_xx_Latch TCGxxxx-xx:Ich

TM (Temperature Monitor)

PLC Variable EPICSPV 1
TMXXXX_ XX TMXXXX-XX
TMxxxx_xX_Bypass TMxXXXX-XX:Bypass
TMxxxX_xx_Status TMXXXX-XX:trip
TMxxxx_xx_Latch TMxxxx-xx Ich

VSC (View Screen)

PLC Variable EPICS PV 1
VSCxxxx_xx_ctl VSCxxxx-xx:ctl
VSCxxxx_xx_0OprOpen VSCXXXX-XX:0pr:open
VSCxxxx_xx_OprClose VSCxxxx-xx:opr:close
VSCxxxx_xx_Bad_Close VSCxxxx-xx:BadClose
VSCxxxx_xx_Bad_Open VSCxxxx-xx:BadOpen
VSCxxxx_xx_OPEN VSCxxxx-Xx:opened

EPICS PV 2
N/A
N/A
EPICS PV 2
N/A
EPICS PV 2
N/A
N/A
EPICS PV 2
N/A

TMxxxx-xx:Bypass:fbk
N/A
N/A

EPICS PV 2
N/A
N/A
N/A
N/A
N/A
N/A
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VSCxxxx_xx_CLOSED
VSCxxxx_xx_Protected
VSCxxxx_xx_0OprOn
VSCxxxx_xx_OprLight
VSCxxxx_xx_0OprSol
VSCxxxx_xx_Enable
VSCxxxx_xx_SolOn
VSCxxxx_xx_LightOn

VVF (Vacuum Valve Fast)

PLC Variable

VVExXxxx_xx_CTL_SYS RESET

VVExxxx_xx_VALVE_CLOSE_CMD

VVFxxxx_xx_VALVE_CLOSE_INTLK

VVExxxx_xx_VALVE_OPEN_INTLK
VVExxxx_xx_VALVE_OPEN_CMD

VVFxxxx_xx_CONTROL_SYS_READY

VVExxxx_xx_HV_READY

VVExxxx_xx_VALVE_CLOSED
VVExxxx_xx_VALVE_OPEN

VVExxxx_xx_VALVE_READY

VVFxxxx_xx_Protected

VVExxxx_xx_0OprClose_Cmd

VVExxxx_xx_ STATE

VVExxxx_xx_ HV_INRUSH

VVEXxxx_xx_Latch
VVExxxx_xx_PSH1_Latch

VVR (Vacuum Valve)

VSCxxxx-xx:closed
VSCxxxx-xx:Protected
VSCXxXxx-Xx:opr:on
VSCxxxx-xx:opr:light
VSCxxxx-xx:opr:sol
VSCxxxx-xx:enable
VSCxxxx-xx:sol:in
VSCxxxx-xx:light:on

EPICS PV 1

VVEXXXX-

xx:CTL_SYS_RESET

VVEXXXX-
xX:CLOSE_CMD

VVEXXXX-
xX:CLOSE_INTLK

VVEXXXX-
xX:OPEN_INTLK

VVEXXXX-

xx:CTL_SYS_READY

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

VVExxxx-xx:OPEN_CMD

VVExxxx-xx:HV_READY
VVEXxxx-xx:CLOSED

VVEXXxX-xx:OPEN

VVEXXxx-xx:READY

VVEXxxx-xx:protected

VVEXxXXx-xx:opr:close

VVEXXXX-xx:state

VVExxxx-xx:HV_INRUSH

VVExXxxx-xx:lch

VVExXxxx-xx:PSH1:Ich

EPICS PV 2

N/A

N/A

N/A

N/A
N/A
N/A

N/A

VVExxxx-xx:closed

VVEXXXX-
xx:opened

VVExXxxx-xx:ready

N/A
N/A
N/A
N/A
N/A
N/A
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PLC Variable EPICSPV 1 EPICS PV 2
VVRXXXX_xX_ctl VVRXXXX-XX:Ctl N/A
VVRxxxx_xx_OprOpen VVRXXXX-XX:0pr:open N/A
VVRxxxx_xx_OprClose VVRXxxx-xx:opr:close N/A
VVRxxxx_xx_Vac_Stat VVRXxxX-xX:vacstat N/A
VVRxxxx_xx_Bad_Close VVRxxxx-xx:BadClose N/A
VVRxxxx_xx_Bad_Open VVRxxxx-xx:BadOpen N/A
VVRxxxx_xx_Ready VVRXXXx-Xx:ready N/A
VVRxxxx_xx_OPEN VVRXXXx-Xx:opened N/A
VVRxxxx_xx_CLOSED VVRxxxx-xx:closed N/A
VVRxxxx_xx_State VVRXxxx-xx:state N/A
VVRXxxxx_xx_TripCnt VVRXxxx-xx:tripcount N/A
VVRxxxx_xx_CloseCnt VVRxxxx-xx:closecount  N/A
VVRXxxx_xx_Protected VVRxxxx-xx:Protected N/A
VVRxxxx_xx_0OpOpen_Intlk  VVRxxxx-xx:OprOpenltlk N/A
VVRxxxx_xx_0OpClose_Intlk  VVRxxxx-xx:OprClosltlk  N/A
VVRxxxx_xx_Latch VVRXxxx-xx:Ich N/A
VVRxxxx_xx_PSH1_Latch VVRXxxx-xx:PSH1:Ich N/A
XTAL (Crystal)

PLC Variable EPICS PV 1 EPICS PV 2
XTALXxxx_xx_OprOpen XTALXXXX-XX:0pr:open N/A
XTALxxxx_xx_OprClose XTALXXxX-xx:opr:close N/A
XTALXxxx_xX_OpOpen_Intlk XTALxxxx-xx:OprOpenltlk N/A
XTALxxxx_xx_OpClose_Intlk XTALxxxx-xx:OprClosltlk N/A
XTALxxxx_xx_State XTALXxXXX-xX:state N/A
XTALxxxx_xx_OUT XTALXXXX-XX:out N/A
XTALXxxX_xx_IN XTALXXXX-XX:IN N/A
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