PLCopen

for efficiency in automation

From data to information communication:
The transparent coupling of
Industrial controls and
higher level systems

Simple and Secure

Eelco van der Wal
Managing Director PLCopen

PLCopen 1 printed at 27-Sep-11



PLCopen

for efficiency in automation

What is this?
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How do | get access to it?
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Where can | find 1t?
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Motivation —too many standards
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It IS not about the networks

It IS about communication

It iIs not about data

It Is about information
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Yet another standard?
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On the one had....

1 OPC DA transfers in to OPC UA
d OPC UA iIs system independent
] Starting point for cooperation
d First results in | year

 Further results planned for

d “Communication will never be the same”
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And on the other side...

d IEC 61131-3 — worldwide standard for programming
languages

J For PLCs, controls, Industrial PCs, PACs, embedded
controllers, etc.

1 PLCopen as independent orgainzation extending this and
promoting the results

J On a worldwide basis
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Scalability

Mainframe

Server
Cluster

Controllers

S

Embedded

PLCopen 11 printed at 27-Sep-11



PLCopen

for efficiency in automation

OPC UA Specification Layering

Specifications of Information Models <mm 1:eC, 1A, EDDL, ...
of other Organisations

- OPC Information Model
‘ Base Services
- OPC UA Basis

[on [ [[on [

OPC UA Base Services i‘

Transport OPC UA Data Model

Webservice / OPC UA Binary Modeling Rules
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OPC Transport and Security

UA
- Server
UA S Application ' <5 Services
Client ".;,-"fg Session Channel ,,u_,fg
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Status OPC UA Specifications

OPC Unified Architecture Specifications

Access Type Specification Parts

Part 1 - Concepts Part 8 - Data Access C Releasedq D

Part 2 - Security Model Part 9 - Alarms and ConditignBrhft

*-\
Part 3 - Address Space Mo&ele Part 10 - Programs Releasec/)

Part 4 - Services Part 11 - Historical A&éaeleaseﬁ D

Part 5 - Information Modgé

ANNANYANWAWNA

Part 6 - Service Mappings Part 12 - Discovery ( Draft [)

Part 7 - Profiles
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IEC 61131-3/ OPC UA
live demo

Mapping of
the IEC 61131-3 Software Model
to OPC United Architecture
Information Model and Namespace
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Live Demo at HMI & SPS Exhibitions
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FT = flow transmitter
FC = flow controller
Lz = lewvel controller
FDO = flow difference
LY = summing relay
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IEC 61131-3 Software Model

Ctrl Configuration

Ctrl Resource

Ctrl Task

Ctrl Task

Ctrl Program

Ctrl Prog ra>>\

Ctrl
FB

Ctrl
FB

Ctrl Resource

Ctrl Task

Ctrl Task

Ctrl Program

Ctrl Program

Ctrl
FB

Ctrl

FB

The prefix Ctrl is there to avoid conflicts with the OPC UA terminology

PLCopen 18 printed at 27-Sep-11




OPC-UA
BaseVariableType BaseObject Type
OPC UA Part 5 OPC UA Part 5 ﬂl) e n
Nt
ﬁ pmation
[ ; T
\ OPC-UA DI
Configurable TopologyElement
ObjectType Type BlockType
DeviceType J
IEC 61131-3 OPC-UA
CtriTaskType CtriConfigurationType CtriIResourceType CtrlProgramOrganizationUnitType
Priority ConfigurableComponentsType:
Resources CtrlProgramType CtrlIFunctionBlockType
Examples
PLC_Z345 CPU_A100 Main FB_MotorControler
ConfigurableComponentsType:
Resources —+  bLocalMain . ninput
= CPCL;J EGTIOO: FB_MotorControler: - fOutput
MotorControler1
—— L CPgEﬁ;OO: FB_MotorControler: — bLocal I —
MotorControler2
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Root for efficiency|in automation

FolderType:
Organizes .
Objects Ctrl Configuration
Organizes—p»|
PLC_Z345:
PLC1
Ctrl Resource
ConfigurableObjectType:

BaseObjectType:
DeviceSet

Resources

CPU_A100:
CPU1

CPU_A100: ‘ TaskType: Priorit
CPU2 ‘ Task1 I riority
‘ ConfigurableObjectType:
‘ Programs

| Ma'i n: < Executes
Main1

—HasLocalvars——— bLocalMain

—

FB_MotorControler:

Motor1

HasInputvars———  nlnput

Ctrl Program

Organization Units
FHasOutputvars— . fOutput

HasLocalvars——— +  blLocal

FolderType: ‘
GlobalVars + nGlobal1

L——+ nGlobal2

—
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Example:
Function Block and Program

FUNCTION BLOCEK CTU_INT FROGRAM MyTestProgram
VAR _INPUT
VAR TNPUT Signal: BOOL;
EU:szL; Signal2: BOOL;
PV: INT ; END VAR
END VAR VAR
- MyCounter: CTU_INT;
VAR MyCounterz: CTU_INT:
P¥max: INT := 32767 ; END VAR
€U OLD: BOOL; VAR TEMP
END_VAR QTemp: BOOL;
VAR OUTBUT CVTemp: INT:;
07 BOOL; END VAR
CV: INT: MyCounter (CUJ := Signal, R := FALSE, PV := 24} ;
END VAR
QTemp := MyCounter.Q:;
IF R THEHW CVTemp := MyCounter.CV;
CV = 0;
ELSIF (HOT CU_OLD) BND CU AND (CV < P¥max) THEN
CF :=C¥F + 1 MyCounter2 (CU := Signal2, R := FALSE, PV := 19)
END IF ;
Q = (CV >= PV¥); L )
CU OLD := CU; QTemp := MyCounter2.Q:

CVTemp := MyCounter2.CV;

END FUHCTTION BIL.OCK
END FPROGRAM
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) Types
CtrIFunctionBlockType O p e n
HasSlibtype for efficiency in automation
I —| ‘
CTU_INT
4
CuU Q
t HaslnputYars HasOutputVars—
DataType = Boolean DataType = Boolean
Value = FALSE Value = FALSE
R cVv
DataType = Boolean ' ' DataType = Int16
Value = FALSE HasLocalVars Value = 0
Has Type
PV ‘ Defirjition ‘ PVmax
DataType = Int16 | | " DataType = Int16
Value = 0 Value = 32767
CU_OLD
DataType = Boolean
Value = FALSE

Instances

MyCounter

( cu ) MyCounter2
+—HaslnputYars

Value = TRUE ‘
(Tw‘ HaslnputVars

ﬁ | Value = FALSE ‘
Value = FALSE
R

HaslocalVars
PV
( Pvmax | ey ;
Value = 32767 ‘ &J

cuo ) (VR

HasOutputVars

ﬁ CU_OLD )
; Value = FALSE |
Value = FALSE HasOutputVars

Q

cVv
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FolderType:
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Advantages for users

O Transparent Access to relevant information

® like Variables, Datatypes, Function Blocks, Structures, Tasks, etc.

 Less Engineering time in overall control systems
(Controller, HMI, SCADA, ERP, etc.)

 Transparent Communication

“Communication will never be the same”
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New activities

 Function Blocks for communication (PLC to PLC)

J MES harmonization
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The cooperation
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Thank you for your attention
www.PLCopen.org

Questions?

PLCopen

ERP | MES | HMI
IEC 61131-3

C T R L

| OPCUA | _
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