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1.1.

1.2.

1.3.

1.4.

About this manual

Copyrights

Theinformation in this document is subject to change without notice and should not be
construed as a commitment by ABB Oy. ABB Oy assumes no responsibility for any
errors that may appear in this document.

In no event shall ABB Oy beliablefor direct, indirect, special, incidental, or consequential
damages of any nature or kind arising from the use of this document, nor shall ABB Oy
be liable for incidental or consequential damages arising from use of any software or
hardware described in this document.

This document and parts thereof must not be reproduced or copied without written per-
mission from ABB Oy, and the contents thereof must not be imparted to athird party
nor used for any unauthorized purpose.

The software or hardware described in this document is furnished under alicense and
may be used, copied, or disclosed only in accordance with the terms of such license.

© Copyright 2012 ABB. All rights reserved.

Trademarks

ABB isaregistered trademark of ABB Group. All other brand or product names men-
tioned in this document may be trademarks or registered trademarks of their respective
holders.

General

This user’s manual provides thorough information on the Logic Processor OPC server
configuration for COM600.

Information in this user’s manual isintended for application engineers who configure
the Logic Processor function in COM600. As a prerequisite, you should have basic
knowledge of logic programming and |EC 61131-3 standard.

Document conventions

The following conventions are used for the presentation of material:
« Thewordsin names of screen elements (for example, thetitle in thetitle bar of a
window, the label for afield of adialog box) areinitially capitalized.
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1.5.

«  Capitd lettersare used for the name of akeyboard key if it islabeled on the keyboard.
For example, pressthe ENTER key.

« Lowercaseletters are used for the name of akeyboard key that is not labeled on the
keyboard. For example, the space bar, comma key, and so on.

¢ Press CTRL+C indicates that you must hold down the CTRL key while pressing
the C key (to copy a selected object in this case).

« PressESC E Cindicates that you press and release each key in sequence (to copy
a selected object in this case).

«  Thenames of push and toggle buttons are boldfaced. For example, click OK.

e The names of menus and menu items are boldfaced. For example, the File menu.
«  Thefollowing convention is used for menu operations. MenuName > Menu-

Item > CascadedM enultem. For example: select File> New > Type.

¢ The Start menu name alwaysrefersto the Start menu on the Windows taskbar.

e System prompts/messages and user responses/input are shown in the Courier font.
For example, if you enter a value out of range, the following message is displayed:

Entered value is not valid. The value must be 0 - 30

»  You can beasked to enter the string MIF349 in afield. The string is shown asfollows
in the procedure:

MIF349
»  Variables are shown using lowercase | etters:

sequence name

Use of symbols

This publication includes warning, caution, and information icons that point out safety-
related conditions or other important information. It also includestip icons to point out
useful information to the reader. The corresponding icons should beinterpreted asfollows.

/_\ The electrical warning icon indicates the presence of ahazard
which could result in electrical shock.

ﬁ The warning icon indicates the presence of a hazard which
could result in personal injury.

@ The caution icon indicates important information or warning
related to the concept discussed in the text. It may indicate
the presence of a hazard which could result in corruption of
software or damage to equipment or property.
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1.6.

H The information icon alerts the reader to relevant facts and

conditions.

Thetip icon indicates advice on, for example, how to design

Q your project or how to use a certain function.
Terminology

Term Description

Alarm An abnormal state of a condition.

Alarms and Events; AE

An OPC service for providing information about alarms and
events to OPC clients.

Data Access; DA

An OPC service for providing information about process data to
OPC clients.

Data Object; DO

Part of a logical node object representing specific information,
for example, status, or measurement. From an object-oriented
point of view, a data object is an instance of a class data object.
DOs are normally used as transaction objects; that is, they are
data structures.

Data Set The data set is the content basis for reporting and logging. The
data set contains references to the data and data attribute val-
ues.

Device A physical device that behaves as its own communication node
in the network, for example, protection relay.

Event Change of process data or an OPC internal value. Normally, an

event consists of value, quality, and timestamp.

Intelligent Electronic Device

A physical IEC 61850 device that behaves as its own commu-
nication node in the IEC 61850 protocol.

Logical Device; LD

Representation of a group of functions. Each function is defined
as a logical node. A physical device consists of one or several
LDs.

Logical Node; LN

The smallest part of a function that exchanges data. An LN is
an object defined by its data and methods.

LON

A communication protocol developed by Echelon.

LON Application Guideline for
substation automation; LAG

A proprietary method of ABB on top of the standard LON pro-
tocol.

OPC

Series of standards specifications aiming at open connectivity
in industrial automation and the enterprise systems that support
industry.
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1.7.

Term Description

OPC item Representation of a connection to the data source within the
OPC server. An OPC item is identified by a string <object
path>:<property name>. Associated with each OPC item are
Value, Quality, and Time Stamp.

Property Named data item.

Report Control Block

The report control block controls the reporting processes for
event data as they occur. The reporting process continues as
long as the communication is available.

SPA ABB proprietary communication protocol used in substation
automation.
SPA device Protection and/or Control Product supporting the SPA protocol

version 2.5 or earlier.

Substation Configuration Lan- | XML-based description language for configurations of electrical

guage; SCL substation IEDs. Defined in IEC 61850 standard.
Abbreviations
Abbreviation Description
AE Alarms and Events
ASDU Application Service Data Unit
BRCB Buffered Report Control Block
DA Data Access
DMCD Data Message Code Definition
DO Data Object
GW Gateway, component connecting two communication networks together
HMI Human Machine Interface
IEC International Electrotechnical Commission
IED Intelligent Electronic Device
LAG LON Application Guideline for substation automation
LAN Local Area Network
LD Logical Device
LMK LonMark interoperable device communicating in LonWorks network. In
this document, the term is used for devices that do not support the ABB
LON/LAG communication.
LN Logical Node
LSG LON SPA Gateway
NCC Network Control Center
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Abbreviation Description
NUC Norwegian User Convention
NV Network Variable
OLE Object Linking and Embedding
OPC OLE for Process Control
P&C Protection & Control
PLC Programmable Logic Controller
POU Program Organization Unit
RTS Request To Send
SA Substation Automation
SCD Substation Configuration Description
SCL Substation Configuration Language
SFC Sequential Function Chart
SLD Single Line Diagram
SNMP Simple Network Management Protocol
SNTP Simple Network Time Protocol
SOAP Simple Object Access Protocol
RCB Report Control Block
URCB Unbuffered Report Control Block
XML eXtended Markup Language

Related documents

Name of the manual MRS number
COMG600 User’s Manual 1MRS756125
COMG600 Operator's Manual 1MRS756705
COM600 HMI Configuration Manual 1MRS756740
COM®600 Data Historian Operator's Manual 1MRS756739
COM®600 Sequence Control Configuration Manual 1MRS755001
DNP LAN/WAN Master (OPC) 1MRS756566
DNP Serial Master (OPC) 1MRS756567
DNP LAN/WAN Slave (OPC) 1MRS755496
DNP Serial Slave (OPC) 1MRS755495
External OPC Client Access 1MRS755564
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1.9.

10

Name of the manual MRS number
IEC 60870-5-101 Slave (OPC) 1MRS755382

IEC 60870-5-101 Master (OPC) 1MRS756703
IEC 60870-5-103 Master (OPC) 1MRS752278

IEC 60870-5-104 Slave (OPC) 1MRS755384

IEC 60870-5-104 Master (OPC) 1MRS756704

IEC 61850 Master (OPC) 1MRS755321
Logic Processor User's Manual 1MRS756738
LON-LAG Master (OPC) 1MRS755284
MNS /S Connectivity (OPC) 1MRS756569
Modbus Serial Master (OPC) 1MRS756126
Modbus Serial Slave (OPC) 1MRS756913
Modbus TCP Master (OPC) 1MRS756445
Modbus TCP Slave (OPC) 1MRS756914
SPA Master (OPC) 1MRS752275
SPA Router (OPC) 1MRS755497
Document revisions

Document version/date Product revision History
A/13.2.2009 3.3 Document created
B/06.11.2009 3.4 Document revised
C/30.06.2011 3.5 Document revised
D/31.5.2012 4.0 Document revised
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2. Introduction

21. Functional overview

The Logic Processor function enables devel oping customer-specific automated applica
tions for COM600. Applications are programmed using the |IEC 61131-3 logic editor
(CoDeSys). The COM®600 unit has the logic engine (CoDeSys SP Runtime), which can
load and execute the created |EC 61131-3 applications. Information transfer between
thelogic engine and other COM 600 components, such as OPC Servers, dave clientsand
WebHMI, is handled by the Logic Processor OPC Server. It enables the logic variables
to be connected to the process signals avail able via different communication protocols
in COM600.

The shortest possible data transfer cycle between process signals and logic variablesis
50 ms.

ﬂ Thelogic program might not detect progress data changesthat
are faster than or close to the transfer cycle time.

The default task interval of the logic program is 200 ms. The theoretical response time
of the logic program to process signal change with a process control command is 300
ms (=50 ms + 200 ms + 50 ms). The task inteval of the logic program can be set from
the Task Configuration dialog (see 3.3.3, Setting the active application).

For information about the actual logic programming, see CoDeSys documentation.

11
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SAB6B00 CoDeSys
Logic Editor
NCC HMI
Web Client J‘
II
COMB00 /
Downloads
Slave Protocol Web Server the logic
to runtime
OPC Client OPC Client /
| !
OPC Server
CoDeSys SP
61850 modelling Runtime
OPC Client
| Logic Processor
OPC Server
Master Protocol

]

IED IED

Figure 2.1-1 Functional overview of Logic Processor

Logic Processor.omp

CoDeSys SP runtime system is manufactured by 3S-Smart Software Solutions GmbH

(www.3s-software.com).

2.2. Features

Logic editor (CoDeSysV 3 programming system) supportsall five standard programming

languages defined by the IEC 61131-3 standard:

» Ladder diagram (LD)
»  Sequential Function Charts (SFC)
»  Function Block Diagram (FBD)

12
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2.3.

e Structured Text (ST)
e Instruction List (IL)

Logic editor also supports online debugging.
CoDeSys SP Runtime system includes the following features:

» Loading and execution of the IEC 61131-3 applications
+  Debug monitoring for |EC applications

The Logic Processor OPC server supports the following features:

» Updating of logic variables based on process indication/measurement values

«  Controlling process control signals from logic variables

» Logic variable presented as 61850 data object for other COM600 component (HMI,
dave clients)

«  Controlsfrom HMI or NCC (viaslave client) to logic variable

The following techniques are used:

«  OPC DataAccess Server v. 1.0/2.0

« OPCAlarmsand Events Server v. 1.10
« OPC DataAccess Client v.2.0

+ |EC 61850 data modeling

For example measurements, indications, and controls can be exchanged between the
logic runtime and other COM 600 components.

Opening projects created with SAB600 version 3.4

When opening projects created with 3.4 version of SAB600, following error(s) might
be shown in the CoDeSys output window.

[ERROR] codesys34: The file 'compileinfo' is missing in the repository
for visual elements. The repository with the problem is 'System', the
profile 'CoDeSys V3.4'.

This can be corrected by selecting a correct visualization profile in Project > Project
Settings. See Figure 2.3-1 for the correct setting.

13
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Project Settings

% Page Setup

% Security

@ Source Download
ﬁ"r Storage Format
81 Users and Groups
ﬂ: Yersion Handling
& visualization

@ Visualization Profile

Wisualization Profile

[] Use newest Prafile

Specific Profile:

oK l [ Cancel

X]

Figure 2.3-1 Project settings

3sProjectSettings.bmp
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3.1.

3.2.

Configuration

Overview of configuring Logic Processor

The prerequisite is to have knowledge about logic programming and IEC 61131-3
standard.

Also, CoDeSys programming environment must be installed from the SAB600 DVD to
be ableto usetheLogic Editor in SAB600. Theversion of the programming environment
is dependent on the used COM 600 version. Theinstalled versions can be selected during
the setup. For information about CoDeSys programming environment installation, see
COMG600 User's Manual.

Before starting to configure the Logic Processor, it is necessary that the process commu-
nication has been configured.

The Logic Processor configuration in COM600 can be divided into the following tasks:

1. Building Communication Structure objects for the Logic Processor.

2. Creating the logic in the CoDeSys programming environment.

3. Building a cross-reference between process data and logic variables data by using
the Cross-References tool.

4. Creating virtual data objectsin the Logic Processor OPC server and connecting the
data objects to logic variables with the object properties.

Building communication structure objects

To build the communication structure:

1. Addthe Logic Processor OPC Server object in the Communication structure by
selecting the Gateway object.

2. Right-click the Gateway object and select New > L ogic Processor OPC Server.

3. Right-click the Logic Processor OPC Server object and add L ogic Processor Sub-
network.

4. Right-click the Logic Processor Subnetwork object and add L ogic Processor | ED.

15
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3.3.

3.3.1.
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™ Local Serveri COME00_local - Station Automation Builder 600

File  Edit  ‘iew  Tools  window  Help

D[y @ [

Project Explorer |Object Properties

Communication | Substation Structure | : ‘E.L | _——-I
i COMEDO local B [010] Basic
----- G Gateway 33.x InUse
v Process Event Definitions B Mizc
" Communication Diagnostic Event Definitior Caption
!! Common Event Settings Drescription
Scale Definitions
BB ONP Serial Slave OPC Client
|ECE1850 OPC Server
----- LOM OPC Server
[ Logic Processor OPC Server
R g— .
4 cut % Logic Processor IED I
Copy
Delete
Rename
Properties

Add_Logic_Processor_IED.bmp

Figure 3.2-1 Adding a Logic Processor |IED
Logic editor
Creating the logic in the CoDeSys programming environment

ﬂ Logic Processor |ED must be added to the communication
structure before starting the Logic Processor CoDeSys pro-
gramming environment.

To launch the CoDeSys programming environment:

1. Right-click the Logic Processor |IED object and select L ogic Editor.
The CoDeSys programming environment will start as a new application instance.

2. Select CoDeSys from the taskbar.
If thisisthefirst timeto launch CoDeSys, an empty project with the same name as
the SAB600 project will be opened. If aproject has already been saved, the saved
project will be opened. In the new default project, device CoDeSys SPWinV 3 has
already been added, and it should not be changed. A default POU (Program Organ-
ization Unit) PLC_PRG isaready available in the structure tree, under Application.
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¥ Logic_Processor_Project.project - CoDeSys i

File Edit Wiew Project Build Online  Tools  Window  Help

Dﬂ | ¥4 sortby ~ &) sort order = | ﬁQFind
= -@ Logic Procesror Frofect
=[] Device (CoDesys SP Win ¥a)
=Bl pLC Logic
—‘u Application
m Library Manager
= @ Task Configuration
g8 MainTask

POUs | 5 Devices

| Current user: {nobody) v

Default_POU.bmp
Figure 3.3.1-1 Default POU in the CoDeSys project

You can modify the existing POU and add more POUs under the device. CoDeSys pro-
gramming help is available from the Help menu.

3.3.2. Adding symbol configuration

The variables must be defined before configuration. Double-click the POU to be ableto
add variables and logic.

Select which variables from logic programming are cross-referenced with datain the
COM®600 communication structure by generating a symbol list.

To add a symbol configuration:
1. Sdect Application in the Devicetree.
2. Right-click Application.
3. Select Add Object.
4. Select Symboal configuration.
The symbol configuration editor opens.

17



Grid Automation Controller COM600 4.0

Logic Processor User's Manual

1MRS756738

3.3.3.
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| | - B8 cymbol configuration [Device: PLC Logic: Application] ﬁ

Available variables Refrash
Avwailable Items | #fwcress Righ
=¥ Varigbles

=[] PLC_BreakesFailureProtection
# br2Failure 570
# BreakFailure 5000
# brk10perOff 500
# brkiselDff 500
# brk20perOff 5000
# brkzselDlf  ~o0n
% brk30perOff 5000
¥ brkaselOff 5000
# DelayedTime 7
# DelayedTime2 //vF
¥ ElapsedTime 7T
# OperDelay 7vF
% Pulselnput 5000
¥ PulseDutput 7000
¥ PulseTime 7E
¥ reset SO0
% R_trigl 7 T0S
# TimeDelay

LEFLLTESLTEILIEISSESSFEESFS

¥ Toffl /i
@ TONL o
# Tonz 7
TR

# Trip 500

# B0 as Tunes

==

£

ENESENER

Figure 3.3.2-1 Adding symbol configuration

o

MainTask [Desice: PLC Logic: Application: Task Configuration] 4 * X

Selectad variables
Selected ltems _Access Rights |
=105 Yariables
= [@] eLc_BreskFallreProtection

# brk10perDff 500 Ty

# brkaseloff 5000 %

# brkzFailure 5 k)

# brk20perDff 500 Ty

# brkzSel0ff 5000 %

# brk30perOff 500 4

# brk3sel0ff 500 4

# reset  SocK 4

® 8 Data Types

Adding_symbol_configuration.omp

To get the currently available item poal, first click Refresh.

6. Add avariable from the Available variablesfield to the Selected variablesfield,
select the variable and click the arrow button [>].
You can add all variables by clicking the double-arrow button [>>].

7. Theaccessright for aselected item can be modified in the Selected variablesfield
by clicking the symbol in the Access Rights column.

During the compilation of the project, asymbol list is created, which gets exported to a
file (XML) in the project directory, and also gets loaded to the device during the
application download in the form of a child application.

Setting the active application

To set the active application:

1. Right-click the Main Task in the Devices window, and the editor view containing

the configuration of the task opens.
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© PLC_Sample_01112008 project® - CoDeSys _ 1ol 1
Fl:  Edit  Miew Projct Bukd  Online Tools  Window  Help
EEl— = =1 A==
(D~ . w ] Symbal corfigurstion [Cevice: PLC Logic: Appiication] /V;gg MainTask [Device: PLC Logic: Application: Task Configuration] .’d_g « v x IENEE
s
1 CEnﬁgurdﬁn'l
W Sk ~ |
Descripki
#icFind Moy ( 0.3 2 o
= e Sa
= i e | —TRE
=fF vclic 'I Irmerval (oo, bE00mE): |T32‘:'3"'9 j'
==
—Watchdog
™ Enzble
Time (2.5, b2 00ms]: | ms ™
Sensbwity: |
4 L3
e
add Pou Pl COTmENT
BLC_EresserFaiureProteckion
¥4 Sty - Feinges PO
e Fnd Cigen FiOll
= [ A San | et Assisberk
.
O pos Mrye LR
HMoie Dowr
| Nt e ooy v

Adding_Program_Main_Task.bmp

Figure 3.3.3-1 Adding program to main task

In the Devices window the name “Application” is displayed in bold letters. This
means that this application is set as “Active application”. Thus all commands and
actions concerning the communication with the PLC refers to this application.
Click Add POU and the I nput Assistant dialog opens.

In the Items tree view, select the desired POU and click OK.

This program is added to main task.

Inthe Main Task Configuration dialog, set Priority to 0 and select Cyclic for the
task type and “t# 200ms’ for 200-millisecond interval time.

19
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Input Assistant |
Categaries: Ikems: K

Programs (Project) = ﬂj Device

Programs (Libraries) =Bl PLE Logic [Device] Cancel |

=L} Application [Device: PLC Logic]
@|PLE_BreakerFaiIurePrntectinn FPROGR

‘ i H

[ Insett with arguments [ Structured view [¥ Show documentation

Documentation:

FLC BreakerFallureProtection

[

Selecting_Program.bmp

Figure 3.3.3-2 Selecting program to add to main task

3.34. Configuring communication between Logic Editor and Logic
Runtime

To download alogic program:

1. Sdect adevice by double-clicking the Device node in the Devicestree.
CoDeSys Device opens.

2. Add aGateway abject.

20
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Gateway ll
Mame: IGateway—l
Diriver: ITCP,I'IP j
—Sethings:
Parameker | Walue
IP-Address  |192.168.2.11
Port 1217

oK I Cancel |

4

Add_gateway.bmp

Figure 3.3.4-1 Adding the Gateway object

3. AddthelPAddress of the COM600 computer to the Gateway dialog and click OK.
4. The Device dialog opens with the Communication Settings tab.

21
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ou [Device: PLC Logic: Application] (== Symibol configurstion [Device: PLC Logic: Applicstion] 7 (3] Device | 4 b X

Communication Settings | appications | Files | Log | PLC settings | Users and Groups | Access Rights | Status | nfot | ¥

Seleck the natwork path to the controller:
[sateway-1:010E =l | setactivepath |

= ._Im, Gakeway-1 ode name: -

} - COME0D [D1DE] (active) OME00
Add gateway,., I
arget-Type:
L fidd device. . |

ddress:
1DE

. Edit. .
evice-Name:

oDeSys 5P Win W3 Delete |
Target-I0:
1£#00000001 Resalve address |

endor: Commect gateway
5 - Smart Software

[ Prompt network path at login
[™ Don't save network path in project

™ Secure online mode

Select_device.bmp

Figure 3.3.4-2 CoDeSys Device dialog

5. InDevicedialog, click Scan network.
PL C Device on COM600 appears. The Node nameis the COM600 computer name.
6. Select the PLC device and click Set active path.
This communication path is set as the active one, which meansthat all actions con-
cerning communication refers exactly to this path.

3.3.5. Building and activating the application

Tolog into the device:

1. Sdect Build -> Build Application to compile the project. All objects belonging to
the application is syntactically checked. Any potential error messages or warnings
are displayed within the message view.

2. Select the device.

3. Sdlect Online> Login to ‘Application[Device:PLC Logic]'.

22
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Pl.project - CoDeSys

File Edit ‘Wiew Project  Build

Znline | Tools  Window  Help

Reset warm ‘Application [Device: PLC Logic]
Reset cold ‘Application [Device: PLC Logic]'
Reset origin ‘Application [Device: PLC Logic]'

Mew Breakpoint...

Togale Breakpoint Fa
Skep Ower Fi0
Skep Inkto Fg
Skep Out Shift+F10

Fun ko Cursor

Sek next statement

Shows Current Stakemant

Write Walues Chrl4+F7
Force Values F7
Unforce all Walues AlE+FT

& H| &S| |4 Looin o application [Device: PLC Logic] A+Fs |
) s ! Logout from ‘Application [Device: PLC Logic] Ctrl+Fa n
d
| ¥ sort by = %l Sork orde Create boot application For “Application [Device: PLC Logic]'
% Find | e
" in Download ‘Application [Device: PLC Logic]'
=@l £ Online Change 'Application [Cevice: PLC Logic]'
= ﬁ Device (CoDedyws 5P ——
= @g FLC Logic Source Download. ..
= @‘ %plicatim Skart ‘Application [Device: PLC Logic] FS
Library
Stop ‘Application [Device: PLC Logic] Shift+Fa
MYPOL (F P App [ gic]
B2 Symbal co Single: Cycle CErHFS
- @ Task Corf Multiple Download.
g% MainT

Project

Login_to_application.omp

Figure 3.3.5-1 Logging in to application

To start the PLC program application:
1. Select Online> Start ‘Application [Device: PLC Logic]’ .

23
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¥ P1.project - CoDeSys

File Edit ‘Wiew Project  Build

= [ Device [connected

Znline | Tools  Window  Help

Login ko ‘Application [Device: PLC Logic]'

5} Logout From 'Application [Cevice: PLC Logic]'
Create boot application For “Application [Device: PLC Logic]'

Download "Application [Device: PLC Logic]'
Online Change 'Application [Cevice: PLC Logic]'

Alt+Fa

Ctr4Fa =

Fun ko Cursor

Set next skatement

Shiowe Current Statement
Write Yalues

Force Yalues

Unforce all Yalues

&dd Al Forces To Wabchlist

Display Maode

=B PLC Logic Source Download, .. E
=~} Application Start: 'Application [Device: PLC Logic]' =
;2:;";?}3 Stop ‘Application [Device: PLC Logic] ShiFt+F5
B2 Symbal co Single Cycle ChrHFS
- @ Task Corf Multiple Download.
g% MainT

Reset warm 'Application [Device: PLC Logic]'
Reset cold ‘Application [Device: PLC Logic]'
Reset origin ‘Application [Device: PLC Logic]'
Mew Breakpoint...
Toqgagle Breakpoink F9
Skep Ower Fi0
Skep Inkto Fg
Skep Out Shift+F10

ChHl+F7 Prgje(
F7
Alt+F7

Precompile: €% Ok

-

Figure 3.3.5-2 Sarting application on the device

LI

Start_application.omp

2. When the logic application has started, the status window shows RUN in green.

Monitoring and debugging

Open the instance window of a POU, and monitor and debug the application in online

mode.



1MRS756738 Grid Automation Controller COM600 4.0

Logic Processor User's Manual

~E] MYPOU [Device: PLC Logic: Application] | -] Device (™3  Symbol configuration [Device: PLC Logic: Ap 4 * x|

Device.Application.MYPOU

Expression Type Prepared value -
# B2 oo
B War INT
# BEinGrdeik BOOL
# EinCHOperOFf BOOL
@ BinCtselorf BOOL
% BirRecBlk BOOL
# EinCHOperon BOOL
d RinCHSelon ROOI =
E L IF | Binlutputz ) -
z THEN
3 iVar[ 1 | := iVar[ 1 |+ 1:
4  EHD IF
=)
= = IF | BinGrdBlk | RHD | WOT BinCtlOperOffFalse )
7 THEH —
i BinCtlielOffFALSE := TRUE:
9 BinCtlOperOf£FALSE = TERIE;
a ELSE
11 BinCrtl&elOFfFALSE = FALSE:
1z BinCtlOperOf£FALSE 1= FALIE:

13 FAD TF _ILI
Kl | ¥
- || © 0 error(s) |m 0 warning(s) | 8 0 messane(s)

Descriptlon | Project | object | Pasition [

Precompile: €% QK

| RN | Program loaded Currenk user: (m
Monitoring_and_debugging.bmp

Figure 3.3.6-1 Monitoring and debugging
You can write or force values to Logic Processor variables.

To write or force values:
1. Enter valuesin the Prepared value column of the Expression table.
2. Select Online> WriteValues or Online > Force Values.
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ct - CoDeSys

Project  Buld | Online | Tools  Window  Help

View

dl & | B

Login ko ‘Application [Device: PLC Logic]'

_ ﬁ Logout From 'Application [Cevice: PLC Logic]'

Create boot application For “Application [Device: PLC Logic]'

% Sort by - %J. Sort orde

ey

= B PLC Lagic

Alt+Fa
Ctr4Fa

% o=
i Device [E

Download "Application [Device: PLC Logic]' Tvpe
- Online Change 'Application [Cevice: PLC Logic]' BooL
ﬁ Device [connecked T
Source Download. .. oL
¢ Application Skart ‘Application [Device: PLC Logic] FS  BOOL
Libi gt
(i vibrary Stop ‘Application [Device: PLC LogicT Shift+Fs  PooL
MYPOL (P So0L
B2 Symbal co Single: Cycle CErHFS by
- @ Task Corf Multiple Download. ]
g% MainT
Reset warm ‘Application [Device: PLC Logic]'
Reset cold 'Application [Device: PLC Logic] 1:
Reset origin ‘Application [Device: PLC Logic]'
MNew Breakpaint. .. mCtlOperDEfF
Toggle Breakpoink Fa
Skep Ower Fi0 :
Skep Inkto Fg
Skep Ok shift+F10 E .
Fun ko Cursor
Sek next statement =
Shows Current Stakemant
Write Walues Ctrl+F7 | Priject
Force Values F7
Unforce all Walues AlE+FT

Add all Forces To 'Wakchlisk

Display Maode

Figure 3.3.6-2 Write values

Write_values.bmp
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y il MYPOU [Device: PLC Logic: Application]

Device.Application.MYPOU

Expression
# Brlnput2 BOOL
p BnOutput2 BOOL
@ EnGrdelk BOOL
@ BrRecEk BOOL
§ BinCHSelon BOOL
# BRCHOperon 800L =]
1 (#Binfutput? 1= Binlnputl;#) =
= 2 IF [ BinOucputz )
3 THEH
4 iVar[ 257 | 1= iVax[ 2387 | + 2:
5 END IF
. =
= 7 IF{ BinGrdBlk ) WND (HOT EinCrlOperOfifaisg )
8 THEN [+ Operm *) =
9 BinCtlSelOffFALSH := TRUE;
10 BinCtl0perOfEFALSE := TRUE;
11 ELSE
1z BinCtlSelOffFALSE := FALSE;
13 BinCtl0pecOffFaLlse 1= FALSE:
14  EMD IF
1€ - el
: i
Euild = | €} nerror(s)| 0 0 warning(s) | €% 198 message(s)
Description | Project [ object | Poskion [«]
generate code initialization ...
generate relacations .,
@ Size of generated code: 32975 bytes P1
@ Size of global data: 7364 bybes Pl
& Total memory size required: 35721 bytes P
Bulld complete — 0 errors, 0 warnings @ ready...
=
Precompile: € Ok
| RUN | Program koaded Current user: (n

Variable_is_written.omp

Figure 3.3.6-3 Variable iswritten

After PLC logic has been tested, you can log out from the device by selecting Online
> Logout from *Application [Device: PLC Logic]’.
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¥ P1.project - CoDeSys

File Edt View Project Build

Onling | Tools  Window  Help

e == = E Login ko "Application [Device: PLC Logicl' AlL+FE f_g
> Evies ."’J} Logout Fram ‘Application [Device: PLC Logic]' Chrl+Fa | A Devi
p _'T | ¥ sortby + £ sort orde Create boot application for ‘Application [Device: PLC Logic]' -
% | ke Find = pEm g -
ownload ‘Application [Device: PLC Logic] Tvpe
= A - Online Change ‘Application [Device: PLC Logic] oL
= ﬁ Device [connected MT
=80 PLC Logic Source Download. .. ool
=-1,# Application Skart '&pplication [Device: PLC Logic]' F5  BOOL
Lib gt
i) Lirary @ Stop 'Application [Device: PLC Logic] shift+Fs  BooL
MrPCL (A So0L
B8 cymbal co Single Cyile CHMHFS b
- @ Task Canf Multiple Dovenload. .. e
& MainT]
Reset warm "Application [Device: PLC Logic]'
Reset cold 'application [Device: PLC Logicl' 1;
Reset arigin "Application [Device: PLC Logic]'
Wl Mew Breakpaint.., mCtl0pe
Toggle Breakpoink Fa
Skep Ower F10 :
Skep Inko Fa
Skep Ot shift+F10 E .
Run ko Cursor
Sek next statement i
Show Current Statement
Wite values ChrH4F7 Projeck
Farce Values F7
Unforce all values Alt+F7

Add All Forces To Wakchlisk

Display Mode

Figure 3.3.6-4 Logging out from the Device

Logicistill running on PLC device.

Making cross-references

Logout_from_device.bmp

After logging out from the device, you can close the CoDeSys programming environment
and launch the Cross References tool to build a cross-reference between the COM600
communication structure and L ogic Processor variables.

To make cross-references:

1. InSABG60O0, right-click on Logic Processor |ED and select Cross References.
2. The Cross Referencestool reads all the symbols defined in Logic Processor.
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Thevariable selected from the CoDeSys symbol configuration isshowninthe PLC
Server Path column.

Logic Processor IED - Cross References I
Genesal | Genessl OPC Options |

e e PLC Gerver Path
P__ PLE_LOCAL Application PLE_EREAKERFAILUREPROTECTION bizFslure

FLE_LOCAL Application PLC_EBREAKERFAILUREFROTECTION bik10peiOfi
PLE_LOCAL.Application PLC_BREAKERFAILUREPROTECTION bk S=10ff
PLE_LOCAL.bpplication PLC_BREAKERFAILUREFROTECTION buk20pei0tf
PLE_LOCAL.Application PLC_BREAKERFAILUREPROTECTION balk25=I0f
PLE_LOCAL.Application PLC_BREAKERFAILUREFROTECTION buk30pe0ff
PLE_LOCAL.Application PLC_BREAKERFAILUREFROTECTION buk 35«0
PLE_LOCAL.Application PLC_BREAKERFAILUREPROTECTION resst

= 4 b X

Diection

v e | e

0 O P P P

-
-

=

Logic_Processor_Cross_Ref

Edh: Rowe | Impost | P

Figure 3.4-1 Importing Logic Processor variables

The Import button can be used for fetching a symbol file from another project.
From the communication structure, select a data object and drag and drop it to the
proper row in the Cross References tool.

The Cross References tool automatically fillsin a default data attribute to be used.
To change the used data attribute, select the whole row and click Edit Row to open
the Data attribute selection dialog.

Logic Pracessor 1ED - Cross References |
Gererdl | General OFC Optiors |
|I'.I‘CSmsrPam | PLE Serves Path | Sede | Diectin
] OMNFLAK OPC Sesves | D8P LER Charn=hREFE15-148 &1\ Bkl OS5 WPoa'sbal FLC LOCAL Appheston FLC BREALERFALUREFROTECTION b1 Op=iD# u E
PLC_LOCEL sppbeason FLC_BREAEERFQLUREPROTECTION be S= 001
FLE_LOCEL Sppbeaton FLC.WEMEHFNLUH[l'RUI[C“w M:UD!IE-?

Diatadl tributeSelet onfarm =5}
FLC_LOCEL sppheaton FLC_DREALERFALUREFROTECTION bex25= 0
|DHP LAM ChanmelAEFETS 1 Virk: 1Bk | C5W1 T

>4 b2

PLC_LOCAL Appication FLC_BREAKERFAILLIREFROTECTION brk30p=iDf |
FLE_LOCAL Appbeatos FLE_BREALERFALLIREPROTECTION bes a0 |
| PLC_LCAL Apphearion FLC_BFEAKERFAILUREPROTECTION reset |
FLC_LOCAL Applcation FLC_BREAKERFALUREFROTECTION bezFokie |

[0 El| E O ENCE

CAERE-NE R R

|

Editing_row.bmp

Figure 3.4-2 The Cross references tool

6. From the data attribute drop-down list, select the data attribute to be used. Click

Apply to confirm the change in the table.
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TheDirection field isused for setting the direction of the value transfer, either from
data object data attribute to logic variable (->) or from logic variable to data object
data attribute (<-).

After completing the configuration of cross-reference, click Apply to savethe setting,
and close the Cross References tool.

The following specia attribute names can be used in addition to those available in the
source data objects:

With SPS and SPC: attribute EaCnt, that is incremented with 1 each time stVal is
updated with the value True. The valueisreset to 0 each time stVal is updated with
the value False. This allows logic processor to catch several consecutive updates
of the object with the value True.

With SPC: new attribute EiCtlVal with the type Integer (VT _14). It behaves as
ctlVval, so that writing avalue > 0 corresponds to writing Trueto ctlVal. Writing
avalue <= 0 corresponds to writing False to ctlVal. This allows logic to control
multiple times to the same direction, for example, by writing values 1, 2, 3, and so
onfor Trueand 0, -1, -2, and so on for False.

Creating virtual data objects in the Logic Processor
OPC server

You can use virtual data objects for COM600 HMI or slave clients to access COM600
Logic Processor variables.

To add alogical node and avirtual data object:

grwODNE

Select aLogical Device object and right-click it.

Add aLogica Node object.

Select aLogical Node object and right-click it.

Add adata object.

Modify the object properties.

Inthe OPC Item Path property field, click the browse button with three dots to
open the PLC OPC Item Path logic variable dialog.
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=10] x|
Ble  Edit  Wew ook Widow  Heip i
Wi [EFa
Praject Explorer v 1 x| | Object Fropesties -1 X
Commmunication | St ation Shruchurs | E "",'1_ | =
=@ Codespriesy 8 [010] Basic
=1 i) Galeway 330 E1850. Type 1Y
[ ¥ Frocess Event Definkions Magnihude OPC ltem Path PLC_LOCAL Application.PLC_PRE.erg
[+ !!! Commuicabon Diagnosic Event Defintions Sub Tupe E&sIC
[ ¥ Commeon Event Settings Update A ats 1]
i 4 Seale Definilions E [040] OPC Alarm and Event
[ IECT01 OFC Server PLC OPC Ttern Path E x|
=2 Loge Frocessor OFC Server -
=l L% Logic Processor Subnebwark er

= % Logic P IED PLC_LOCAL Apphcabion]. POL_PRG Cancel
Be-LD g, dovive PLC_LOCAL Appheabin, POLPRE CloseExecute
e FLC_LOCAL Apphcation]. POL_PRG CloseSelsct

LN LLND PLE_LOCAL Appleation], POL_PRG Faully
S LN MMXUA PLC_LOCAL Application], POU_FRG fhiratin

e Hi Tt PLEC_LOCAL Appheabon. POU_PRG fbretcut
S LN CSWI2 PLC_LOCAL Application . FOLU_PRG fhirt.inputi

PLC_LOCAL Applcationd. POL_PRG |ECTON Cancel

FLC_LOCAL Apphoation], FOU_FRGIECTO ClozeExe
PLC_LOCAL Appheabon], POU_PRG | ECT0NClozeSe!
PLC_LOCAL Apphcabiond. POL_PRG [ECI010 penExe
PLC_LOCAL Appleation, POU_PRGIECTON0 penSel
PLC_LOCAL Application] POL_PRG ECTONState
FLC_LOCAL Apphoation]. FOU_FRG Intemmediate
PLC_LOCAL Appheabon], POU_PRG .OpenExecute
FLC_LOCAL Apphcation]. POL_PRG.0penSesct
PLE_LOCAL Applcation], FOLI_PRG Siae
PLC_LOCAL Application] POU_PRG . uloz

alue

ak Cancel |

Wednesday, Febuay 11, 2009 35047PM - ARE
Add_OPC_ltem_Path.bmp

Figure 3.5-1 Selecting the logic variable to the OPC Item Path
6. Select thelogic variable from thelist and click OK.

The created data objects can be used with COM600 HMI and slave clients.

3.6. Downloading Logic Processor OPC Server
configuration

When communication configuration of 1EDSs, logic configuration of Logic Processor,
and the cross-references between them are done, go to SAB600, select Management on
Gateway, and download the configuration to COM600.

COMG600 starts transferring information between the logic application variables and the
process data of the connected |EDs.
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Application example

Logic requirement

Thefollowing is an example of building PLC logic in COM600, and not intended to
implement a complete breaker failure protection logic. An example project is provided
on the SAB600 installation CD.

Blr-1
e — LR
Blr-2 Blr-3
F1
Feeder #1 Feeder #2

Logic_Processor_System_Diagram.jpg

Figure 4.1-1 System diagram (Feeder #2 as the source)

In the system shown in Figure 3.3.2-1 with three breakers, the failure protection planis
the following:
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Each REF615 has a breaker failure protection. Each REF615 uses DNP 3.0.
Assume thereisafault F1 on Feeder #1.

Normally, REF615 protecting Feeder #1 should detect the fault and send an
OPEN/Trip command to Bkr-2.

Assumethere is a problem in Bkr-2 (mechanical) and breaker 2 cannot open.

The breaker failure protective element issues asignal "Breaker 2 failed".

COM®600 scans each relay and as soon as it notices afailure operated from breaker
2, it sends a TRIP/OPEN command to Breaker 1 (Bkr-1) and Breaker 3 (Bkr-3). It
is assumed that sources are connected via Bkr-1 and Bkr-3, so both will feed afault
F1.

7. COM®600 permanently sends a TRIP signal to Bkr-1 and Bkr-3 until it receives a
Reset signal. Assume that an external Reset signal is connected to REF615 on Bkr-
1 asabinary input. Energizing that binary input, COM600 resets output TRIP signals
that are sent to Bkr-1 and Bkr-3.

wnN

o vk

4.2, Building object tree in SAB600 of three REF615s

To build the object tree:

1. Inthe communication structure under the Gateway aobject, add aDNP LAN OPC
Server.

2. Under DNP LAN OPC Server, add three DNP LAN Channels.

3. Under channels, add DNP IEDs for the three REF615s.
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fFLocal Server'PLC_Samnple_01112000 - Station Autornation Bullder 600

Sk ER wew ook wndow  nep
DR EFEE

Project Explorer

Comnnumnication | Substation Structure |

F B PLC Samle 01112008
(=l Gateway 3.3
- W Pracass Evenl Deliritions
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[= T g DNF LAH Channel
= [@ REFBIS
[=- LD Brk1
= LW Bkr1C3wN
DPE
L sps Resal
[ REFE1S2
El- LD Brie2
= LH BhkaCswM
iooooee Pog

[0 5[] 3

ses BreakFailure
- (@ REFEIZ3
- LD Bre-2
= LM BkICEWH
Leeppe Pas
=l @Lugcl‘mwswr

=1oi=]
| Object Properties -0 x|
EE
Bl [010] Basic

Commoe Data Class
E [030] Addrezzes

Carbel Indzsy Close

Carkel Ind=x Open

Index 52a

Index Blb

Inday BFI

Conwal Code Qualifier
Corrl Object
Contrcd Waiiation
Indicalion Obect
Opsrale

B [031] Data Clazz Specific

[ [040] OPEC Alarm and Event
Command Tracking Event SwitchOperation

DFC

E
b

67
L[]
169

Fulze

Binary coninal culpet block (121
i

Biraiy input [1, 2).

Diect Operste

Indicalion Event SwitchPogition
EH Mize

Caption Poz

Dresciintion Double Ponl Command
Caption

El

Mordey, darsay 19, 2008 23023F0 - BB

Figure 4.2-1 Configuring IEDs on SAB600
4. Inbreaker 1 IED, add alogic node Brk1CSWI1.

a.  Add one DPC data object (Pos) to read and control the switch.
b. Add one SPS data object (Reset) to read Reset signal.

5. Inbreaker 2 IED, add alogic node Brk2CSWI1.

a.  Add one DPC data object (Pos) to read and control the switch.
b. Add one SPS data object (BreakFailure) to read break failure signal.

6. Inbreaker 31ED, add alogic node Brk3CSWI1.

a.  Add one DPC data object (Pos) to read and control the switch.

Adding Logic Processor IED

To add a Logic Processor |ED:

1. In SABG600, under Gateway, add Logic Processor OPC Server.
2. Under Logic Processor OPC Server, add Logic Processor Subnetwork.

3. Add Logic Processor |IED.

Configuring_IEDs.bmp
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™ Local Serveri COME00_local - Station Automation Builder 600

File  Edit  ‘iew  Tools  window  Help

D[y @ [

Project Explorer |Object Properties
Communication | Substation Skruckure | : ‘E.L | _—=|
i COMEDO local B [010] Basic
----- G Gateway 33.x InUse
e Process Event Definitions B Mizc
" Communication Diagnostic Event Definitior Caption
!! Common Event Settings Drescription
Scale Definitions
BB ONP Serial Slave OPC Client
. |ECE1850 OPC Server
; LON OPC Server
[ Logic Processor OPC Server
S EEETEY .
4 cut % Logic Processor IED I
Copy
Delete
Rename
Properties

Add_Logic_Processor_IED.bmp

Figure 4.3-1 Adding Logic Processor |IED

Creating logic configuration

To build logic configuration:

1. Right-click on Logic Processor |ED in SAB600 and select L ogic Editor to launch
the CoDeSys programming environment.

The logic editor starts with a new project.

Select Add object from the Project menu.

Select POU on the | eft side of the Add Object dialog.

Enter aname“PLC_BreakerFailureProtection” for the POU and select the Program
radio button in the Type section.

Select Function Block Diagram (FBD) for the implementation language.

gD

o
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L} Application Mame:
@Data Server IPLC_BreakerFaiIureProtection j
Ut
@ Global Yariable List L
Image Poal {* Program
=2 Interf
" EI.) aee ) " Function Block
T Persistent Variables
Hjrou [ | Extends: I |
@POUS for implicit checks ™ Implements: I |
ﬂ Recipe Manager
Text Lisk Method implementation language:
E{ﬁTrace IFunctiDn Block Diagram {FEDY j
@ Wisualization
Yisualization Manager " Function
15| Wisualizationinstance Return type: I |
Implementation language:
IFunctinn Block Diagram {FEL) j

~
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Create a new POU (Program Qrganization Unit)

Open I

Zancel |

Adding_Function_Block_Diagram.bmp
Figure 4.4-1 Adding a function block diagram

Click Open to confirm the object settings.

A further Function Block Diagram editor window opens for the new program.
The Function Block diagram is a graphically-oriented programming language. It
works with alist of networks where each network contains agraphical structure of
boxes and connection lines, which represent either alogical or arithmetic expression,
the call of afunction block, ajump, or areturn instruction.

To insert an element in the editor, select it in the ToolBox by a mouse-click and by
drag and drop it to the editor window. Select View >Toolbox to open the Tool Box
window, if it isnot already open. The Function Block Dialog ToolBox is grouped
by five catal ogs: General, Boolean Operators, Math operators, Function blocks, and
Ladder elements.
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11.

Properties

F Filter = | ¥4 Sortby - %lSnrt order -

ask Configuration] ¥ : BreakerFailureProtection [Dev 4 F X

1 PFROGRAM EreakerFailureProtection |
z VAR

2 EHD VAR
4

-
1 | »

1 229
R TRIG
227 —CLE

Description

ToolBox

General

Boolean Operators

Math operators

Function blocks -
[ R_TRIG

& F_TRIG

& RS

& 5k

$&F TON

J&f TOF

4 »

Symbal configural « || €3 0 errar(s) | ¥ 1 warninais) | ¥ 0 message(s)
| Drescription

Precompile: €} Second parameter of conditional call must be a walid cal e e | vl

Adding_R_TRIG.bmp

Figure 4.4-2 Adding RTRIG

Insert arising edge detector to catch the breaker failure signal. Select R_TRIG, a
rising edge detection function block from the Function blocks catalog, and drag
and drop it to the Function Block Diagram editing area.

When the function block isfirst inserted, characters '??? are shown in the input,
output, and object tags. Replace the '??? with a new variable name and press the
<Return> key. The Auto Declare dialog opens.

Auto Declare x|

Scope: Marne: Twvpe:

o] e oot =l

Cibject: Initialization: Address:

IPLC_BreakerFaiIurePrntection j I | I

Flags: Comment:

[~ COMSTANT =]

[ RETAIM

[~ PERSISTENT =l
o4 I Zancel |

Auto_Declare_Dialog.bmp

Figure 4.4-3 Auto Declare Dialog
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12.
13.

14.

15.

Inthe Auto Declare dialog, the variable name, and scope arefilled in automatically.
Enter the desired type and initialization value, and the declaration codeis displayed
in the declaration part of the editor.

Click OK.

The new variable is added to the declaration part of the Function Block Diagram.

ngict Application] [_] BreakerFailureProtection [Device: PLC Logic: Application] | 4 b x| REEECHES

1 PROGRAM EreakerFailureProtection a|  Filter ~ | ¥ Sartby » £
= Z)E VAR | Property | Yalue

2 briFailure: BOOL := FALSE; |

4 EHD ViR Drescripkion

&

ToolBocx

General
Boolean Operatars
= |12 | Math operators
g 277 1 Function blocks
: R TRIG [ R_TRIG
brZFailure2 —CLK o &} F_TRIG
FH R
B Rl
1= Ton
I8 TOF

4]

Declaration_Part_FBD.bmp

Figure 4.4-4 Declaration part of the Function Block Diagram

In the declaration part of the diagram, the br2Failure variableis defined asaBaoolean
variable and initialized to FAL SE.

Add asecond function block in the ToolBox by selecting the RS (Reset Set function
block) from the Boolean Oper ator s catalog and dragging and dropping it to the
output point of the R TRIG object.
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m PLC_BreakerFailureProtection [Device: PLC Logic: Application]

PROGRAM EreakerFailureProtection
- z VAR

L)

braFailuce: BOOL := FALSE;
EHD ViR

o

|

Propertias

a| T Fiker - | ¥ Sortby -

4] sort order ~

ToolBox
General

|L|— Boolean Operators

Math operators

R TRIG
brzFailure —{CLE Q

22r —

Function blocks

T R_TRIG
i F_TRIG

= s
& 5R
& ToN
& ToF

Figure 4.4-5 Adding Reset Set function block

Ladder elements

Adding_AND_gate.bmp
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The logic can be built as follows.
£} PLC_Sample_01112009.project* - CoDeSys _10l =]
File Edit ‘Wiews Project FBDJLDJIL  Buld ©Onlne Tools  ‘Window Help
e -1 4 |
i | | |
/@ PLC_BreakerFailureProtection [Device: PLC Logic: npplication]] 4 b x
| ¥ sortby - 10 TPl: TE; &| 7 Filer -
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e | Dl e N ——
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=20 pLc L R TRIG SR
=k A bra2Failure —CLK i SETL 0l BreakFailure
i reset —RESET General |~
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Figure 4.4-6 Failure Protection Logic
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Logic_trip.bmp

In this Function Block Diagram, the first row isto catch the rising edge of breaker 2
failure and check Reset signals.

The second and third row are to generate an On/Off square wave (Tripping signal) from
abreak failure status by using Timer Pulse, Timer and XOR gate function blocks.

The last row isto send generated Tripping signal to open the breakers. A Timer Delay
is added between the Select Off and Operator outputsto make sureit is a Select/Operate

operati

on.

When it receives a Reset signal, the logic sets all signalsto Off and stops sending trip
signal to IEDs.
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Adding symbol configuration

Select Application in the Device tree.
Right-click Application.

Select Add Object.

Select Symbol configuration.

E N o

The symbol configuration editor opens.

1 bk x

: _lg'l PLZ_AreckerFabrefratecion [Cevics: FLC Logic: Aopleaton] '®8 Symbal configurakion [Device: PLC Lugic: Application] |
Aralable varidies Refrash Selectd varisbles
Auvailale oo Acoass Rign Sakected ems Accass Rights |
=I5} varidties ﬂ =- I variables
= @] FLC_EreaberFalraProtection = ] FLC EredserFalursFrotection

@ brzFailure 200 4 brzFailure 5007 k)

% BreakFailure 250 LI # brklSelectTrip 5000 k7

% brklSelectTrip 700 @ bekdTrip 700 K]

@ brklTrip 5500 j # brkZSelectTrip A0 i

@ brk2SeleclTrip 700 @ Lrk2Trip 500 "y

W brkZTrip 55 4 brk3SelectTrip £000 Fap

@ brk3SelectTrip 7007 ﬂ % brk3Trip 700 K]

@ brk3Trip 5500 # resek 5000 iy

# DelayedTime 7

# DelayedTime? 700

# ElapsedTinee 7

W OperDelay 00

# Pulselnput 00w

# Pulselubpast o0y

# PulseTme 0

P prsrt G

W R_trigl &

* sl s

* TimeDelay [T

& Tofft o=

PTONL T

@ Tanz o

PTIPL 7

P Trip 5000

W TripOutput 500

@ TripSignal 5000
™8 Data Types

FEFEFECEEEEEEEEEEEFFEFEEES

1] =l

| : Dzta Types

Lisplay imwalid varisbles

HESELE |

Figure 4.5-1 Adding symbol configuration

5. To get the currently available item pool, first click Refresh.

Adding_symbol_configuration_ex.bmp

6. Addavariable from the Available variablesfield to the Selected variables field,
select the variable and click the arrow button [>].

You can add all variables by clicking the double-arrow button [>>].

In this case, only signals that are used in this application are selected, i.e. tripping
signals: brk1SelectTrip, brk1Trip, brk2SelectTrip, brk2Trip, brk3SelectTrip, and

Brk3Trip; breaker failure of breaker 2: brk2Failure; reset from breaker 1

7. Theaccessright for aselected item can be modified in the Selected variablesfield
by clicking the symbol in the Access Rights column.
During the compilation of the project, a symbol list is created, which gets exported
to afile (XML) in the project directory, and also gets |oaded to the device during

the application download in the form of a child application.
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Setting the active application

To set the active application:

1

N

Right-click the Main Task in the Devices window, and the editor view containing
the configuration of the task opens.

In the Devices window the name “Application” is displayed in bold letters. This
means that this application is set as “Active application”. Thus all commands and
actions concerning the communication with the PLC refers to this application.
Click Add POU and the I nput Assistant dialog opens.

Inthe ltemstreeview, select “PLC_BreakerFailureProtect” and click OK.

This program is added to main task.

Inthe Main Task Configuration dialog, set Priority to 0 and select Cyclic for the
task type and “t# 200ms” for 200-millisecond interval time.

Configuring communication between Logic Editor and
Logic Runtime

To configure a communication channel:

1
2.
3.

Double-click the device in the device window.

A dialog with the Communication Settings tab opens.

Select Gateway in the dialog and click Scan network to search for adevice (PLC)
on COM®600 in the local network.

The PLC found is displayed indented below the gateway.

Select the PLC (device) entry and click Set active path.

This sets the communication channel asthe active one, which meansthat all actions
concerning the communication refersto this channel.
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qgic: Application] I/@

MainTask [Device: PLC Logic: Application: Task Configuration]

[T

PLC_EreakerF. 4 F X

Select the network path to the contraller:

Gateway-1:0134

= %4 Gabeway-1
J - USLKM-L-0066281 [013A] (active)

[ Prompt network path at lagin
[ Don't save network path in project

[ Secure online mode

Mode name:
LSLKM-L-00662581

Target-Type:
1641000

Address:
0134

Cevice-Mame:
CoDeSys 5P Win V3

Target-IC:
16400000001

endor:
35 - Smark Software
Solutions GrbH

Target-Version:
3.2.2.0

=

=1

Communication Settings |P.|:||:|Iicati0ns| Files I Log I PLC settings | Users and Groupsl Arcess Rightsl Status I InFDrnLI_’I

Set ackive path |

Add gateway... |
Add device. .. |

Edit... |
Delete |
Resolve address |
(Zomneck gakeway: |

Sean nefbwork: |

Figure 4.7-1 Setting communication channel

Building and activating the application

1. Sedlect Build -> Build Application to compile the project.

Setting_communication_channel.bmp

All objects belonging to the application is syntactically checked. Any potential error
messages or warnings are displayed within the message view.

If the project is built successfully without error, select Online -> Login to Applic-
ation to connect to the currently active application to the target device PLC and
thus changes into the online mode.

If there is no application running on target device before Login, the current active
application is downloaded to the device.

Select Online -> Start Application to start the program on the PLC.

The program starts running.

Select Online -> L ogout Application to log out from the device and File -> Exit
to close the logic processor configuration tool.
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Making cross-references

After logging out from the device, you can close the CoDeSys programming environment
and launch the Cross-References toal to build a cross reference between the COM600

communication structure and L ogic Processor variables.

To make cross-references:

1. InSABG60O, right-click on Logic Processor |ED and select Cross References.
2. The Cross Referencestool reads al the symbols defined in Logic Processor.
Thevariable selected from the CoDeSys symbol configuration isshowninthe PLC

Server Path column.

Logic Processor IED - Cross References |
Gieneral | Goneral OPE Options |

Ak X

t
3

Direction

From Server | OFC Server
T Patin FLC Server Path
] PLC_LOCAL Apolization FLC_BREAKERFAILUREFSOTECTION. brdF aiune

PFLC_LOCAL Applicaion FLC_BREAKERFAILUREFROTECTION brk15deciTrip

PLC_LOCAL Application FLC_BREAKERFAILUREPAOTECTION trk1 Tip

PLC_LOCAL Apolication FLC_BREAKERFAILUREPAOTECTION. k25 electTrip
PLC_LOCAL Applicalion FLC_BREAKERFAILUREPSOTECTION, bek2Tip

PLC_LOCAL Application FLC_BREAKERFAILUREPAOTECTION trk 25 et Trip

FLC_LOCAL Aplization FLC_BRE&KERFAILUREFROTECTION. brk2Tip

PLC_LOCAL Applicalion FLC_BREAKERFAILUREFROTECTION texet

e iojoj e

Figure 4.9-1 Importing Logic Processor variables

Ediﬂuwl Impart | Sl | Cancal |

Example_cross_reference.bmp

The Import button is used for fetching another symbol file.
3. From the communication structure, select adata object and drag and drop it to the

proper row in the Cross References tool.

4. Select aDPC data object to map the breaker's Trip variable. The default data

attribute of DPC is'stVal'.

5. Sedlect thewholerow and click Edit Row to open the Data attribute selection

dialog.
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Logic Processor 1ED - Cross References |
Genesal | Genersl OPC Options |

- | x

Fram Sarver

Name | OPLC Serer Path

wal | PLC_LOCAL ;

PLC Server Path
FAILUREPROTELCTIOM

PLE_LOCAL Applcation.PLC_BREARERFAILUREPROTECTION bik2SelectT

PLC_LOCAL Applcation PLC_BREAKERFAILIREFROTECTION bik2Trp
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o121 sselectonsormSRITES
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_ [DNPLAN ChanneNREFGT5-14Brk- 1B ki L5114
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EdiHuwI Irnport |

#mh'll:mll

Figure 4.9-2 Cross references tool

6. From the data attribute drop-down list, select 'ctlOperOff' to map 'brk1Trip'. Click
Apply to confirm the change in the table.
The control signal issending fromthe PLC logicto IED, so click the Direction field
and make it point to the left <-.

Editor_Row.bmp

Logic Fracessor ILD - Lross References | -4 kX
Gzneial | Beral P Oiptions |
FESEE OFC Serves Path PLT Server Paih Soake | Diestion
DHF LAH OFC Sswer | DNP LN ChennelREFET 5141k W8k CEWITPostclosdll  PLE LOCAL Sppicaion.PLE_BREAKERFAILURERR OTECT DM bk Tiia e
[N Lt 0P Saivan | DNP LAN Chaneed REFETS-248ik-2 @ikl el \PesptSe PLCLOCAL Appizavon.PLC_BREAKERFAILURESFOTECT 0N bk3elzaTin =]«
DHPL&H 07T Seoet | DNP LA Chowel\REFETE 2Bk 28020001 Peatetlpedil PLE LOTAL &ppissien. PLT_BREAKERFAILUREPROTECTION b2 Tha =l
DHP L&H 0FC S=rver | DNP LA Channel REFET S0k 00 C5WI Festctellf  PLE LOCAL &ppicaien.PL DAESKEAFAILUREPROTICT IO bk BoeleztTia v|| -
DN LAH D9 Saivs | UNP LA Chiarnel REFET G k-3t Fostollpedl PLELOCALAppizaben PLG_BREAKERFALUSESR O1ECT I0M Lk iy ke
DNF L&H 07T Serern ONP LAN Chareed REFETE 181158k CEWIT R rsetiah'sl PLC_LOCAL Appizator PLT_RREAEFRAFAILUSESROTECT DM eanl ==
DHPL&H 0PC Server | DNP LA ChannelREFE] S-240ik-200 20501 BieakFaluiebs?fl PLT_ LOCAL Sppicaien.PL_BAESKERFAILUREPROTICTION bl shre =
P | DNFLSH OFT Sewver DNP AN CharrelREFET ST 8118k LSl FovclBell? PLC LOCALAppicaier PLC_BREARERFAILUSEFFOTECT DN bk Selectlin. =)
4 ¥
Edi Bos | Il | gk | Cancel I

Figure 4.9-3 Cross-references with all variables

Cross_reference_all_variables.bmp

7. After completing the configuration of crossreference, click Apply to savethe setting,
and close the Cross References tool.

45




Grid Automation Controller COM600 4.0 1MRS756738

Logic Processor User's Manual

46

Downloading Logic Processor OPC Server configuration

For downloading Logic Processor OPC Server configuration, see 3.6, Downloading
Logic Processor OPC Server configuration
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