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Warranty and Liability

Warranty and Liability

Note

The application examples are not binding and do not claim to be complete
regarding configuration, equipment and any eventuality. The application
examples do not represent customer-specific solutions. They are only intended
to provide support for typical applications. You are responsible for ensuring that
the described products are used correctly. These application examples do not
relieve you of the responsibility to use sound practices in application, installation,
operation and maintenance. When using these application examples, you
recognize that we cannot be made liable for any damage/claims beyond the
liability clause described. We reserve the right to make changes to these
application examples at any time without prior notice. If there are any deviations
between the recommendations provided in this application example and other
Siemens publications — e.g. Catalogs — the contents of the other documents
have priority.

We do not accept any liability for the information contained in this document.

Any claims against us — based on whatever legal reason — resulting from the use of
the examples, information, programs, engineering and performance data etc.,
described in this Application Example shall be excluded. Such an exclusion shall
not apply in the case of mandatory liability, e.g. under the German Product Liability
Act (“Produkthaftungsgesetz”), in case of intent, gross negligence, or injury of life,
body or health, guarantee for the quality of a product, fraudulent concealment of a
deficiency or breach of a condition which goes to the root of the contract
(“wesentliche Vertragspflichten”). However, claims arising from a breach of a
condition which goes to the root of the contract shall be limited to the foreseeable
damage which is intrinsic to the contract, unless caused by intent or gross
negligence or based on mandatory liability for injury of life, body or health. The
above provisions do not imply a change of the burden of proof to your detriment.

It is not permissible to transfer or copy these application examples or excerpts
thereof without express authorization from Siemens Industry Sector.

For questions about this document, please use the following e-mail address:
online-support.automation@siemens.com
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1 Automation Task Overview

2.1 Overview of overall solution

1 Automation Task Overview

Introduction

In the case of an expansion or modernization of large plants it is necessary that
various process control systems are linked to be able to exchange important data
quickly and easily. Linking different process control systems may be very complex
due to a big age difference or different manufacturers.

Overview of the automation task
The figure below provides an overview of the automation task.

Figure 1-1
Engineering Engineering
Station Station
<= =
= e
= Industrial Ethernet | |
» )
Controller o Controller
_ Data exchange —
PCS7 Freelance 800F
(Main operation) (Ancillary system)

Description of the automation task

A plant with the process control system "Freelance 800F" by ABB is to be partly
renewed.

The "Freelance 800F" process control system was originally designed in 1994 by
Hartmann and Braun under the name "Digimatik". Hartmann and Braun was taken
over by Elsag Bailey in 1995 and the system was renamed to "Freelance 2000".
After takeover by ABB in 1999 the system got its present name "Freelance 800F"
in 2001.

The user decides to modernize the main operation of his/her plant. For economic
reasons the controllers in ancillary systems will not be exchanged to maintain the
infrastructure.

The SIMATIC PCS 7 process control system is used for the main operation of the
plant. Therefore the Freelance 800F process control system in the ancillary system
has to be linked with PCS 7 in the new section of the plant, i.e. the process control
systems of different manufacturers are linked.

AS-AS Communication
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2.1 Overview of overall solution

2 Automation Solution

2.1 Overview of overall solution

Schematic layout

The following figure displays the most important components of the solution:

Figure 2-1
PCS 7 Standard Automation System with
CPU417-4 and CP443-1 AC 800F with EI 813 F
— i UDP Protocol sz L 0 0 G
i >
! -
o o [+
Il SCALANCE X208 SCALANCE X208 IP address:
& =] =] ‘ 172.20.1.112
O]
P oo Imi Engineering Station
IP address: O] O]
SIMATIC PCS7 ES/OS 547B |E Builder F
PCS 7
——— —
|IP address:

/_I_:L\ 172.20.1.100

L
IP address:
172.20.1.200
Main operation with PCS 7
process control system

Ancillary system with Freelance 800F
process control system

Structure

In the ancillary systems, the old part of the plant, the "Freelance 800F" process
control system will be continued to be used with the AC 800F controller.

The main operation of the plant will be modernized with the PCS 7 process control
system. The PCS 7 process control system uses a standard automation system
with CPU417-4 and CP443-1.

Between the SIMATIC PCS 7 system bus and the Freelance system bus a
connection has to be made to realize the data exchange between the AC 800F
controller and AS 417-4. Both system buses work on the basis of Industrial
Ethernet with TCP/IP or UDP.

For the AC 800F controller ABB offers communication modules, communication
and function blocks and variables which are used to connect the AC 800F
controller to an Industrial Ethernet network and to exchange data via the Industrial
Ethernet.

A CP443-1 communication processer is used to connect the AS 417-4 to an
Industrial Ethernet network.

Configuration and programming of the AC 800F controller is via the engineering
station with the engineering tool "Control Builder F".

Configuration and programming of AS 417-4 is via the SIMATIC PCS 7 ES/OS
547B |IE workstation, which has installed PCS 7.

AS-AS Communication
V1.0, Entry ID: 39168210 7
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2 Automation Solution

2.1 Overview of overall solution

Topics not covered by this application
This application does not contain a description regarding set up, commissioning
and programming of a complete Freelance 800F process control system.
Required knowledge

Basic knowledge regarding setup, commissioning and programming of the
Freelance 800F process control system by ABB is assumed.

AS-AS Communication
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2 Automation Solution

2.2 Description of the core functionality

2.2 Description of the core functionality

Sequence of the core functionality

This application example shows how the AC 800F controller has to be configured
in the Freelance 800F process control system and the AS 417-4 in PCS 7, to allow
a data exchange via UDP protocol between the two process control systems.

The configuration of the AC 800F controller comprises:

configuring the communication module El 813F, 10BaseT by ABB, to connect
the AC 800F controller to the Industrial Ethernet

configuring the send and receive interface in the Freelance 800F process
control system

programming the send and receive blocks in the Freelance 800F process
control system

The configuration of AS 417-4 comprises:

configuration of the UDP connection

calling and configuring the communication function blocks FC50 "AG_LSEND"
and FC60 "AG_LRCV"

calling and configuring the function blocks, to convert the variables received by
Freelance into PCS 7 readable values

calling and configuring function blocks to convert the variables to be sent to
Freelance 800F

Advantages of this solution

The solution introduced here offers you the following advantages:

Process control systems from different manufacturers can be linked so that a
data exchange between the controllers is possible.

Time and cost savings since only part of the entire plant has to be renewed.

A plant can be expanded by connecting a hew process control system to the
old existing plant section.

The infrastructure of the plant remains.

AS-AS Communication
V1.0, Entry ID: 39168210 9
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2 Automation Solution

2.3 Hardware and software components used

2.3

Hardware and software components used

The application was generated with the following components:

Hardware components

Table 2-1
Components No. MLFB / order number Note
Standard automation 1 6ES7 654-8CK03-3BB0
system with CPU417-4
and CP443-1EX20
SIMATIC PCS 7 ES/OS 1 6ES7 650-O0NF17-0YX0
547B
Ethernet interface: 1 3BDHO000021R1 see: Freelance 800F
El 813F, 10BaseT Product catalog
PM 802F 1 3BDHO000002R1 see: Freelance 800F
Product catalog
SA 811F 1 3BDHO000013R1 see: Freelance 800F
Product catalog
Standard software components
Table 2-2
Components No. MLFB / order number Note
Control Builder F 1 3BDS008510R06 see: Freelance 800F

10

Note

Standard

Product catalog

The PCS 7 software including SIMATIC CFC is included in the delivery of the

SIMATIC PCS7 ES/OS 547B IE.

AS-AS Communication
V1.0, Entry ID: 39168210



http://www.abb.com/product/seitp334/f4dcb69872a2717fc12574860028b248.aspx�
http://www.abb.com/product/seitp334/f4dcb69872a2717fc12574860028b248.aspx�
http://www.abb.com/product/seitp334/f4dcb69872a2717fc12574860028b248.aspx�
http://www.abb.com/product/seitp334/f4dcb69872a2717fc12574860028b248.aspx�
http://www.abb.com/product/seitp334/f4dcb69872a2717fc12574860028b248.aspx�
http://www.abb.com/product/seitp334/f4dcb69872a2717fc12574860028b248.aspx�
http://www.abb.com/product/seitp334/f4dcb69872a2717fc12574860028b248.aspx�
http://www.abb.com/product/seitp334/f4dcb69872a2717fc12574860028b248.aspx�

Copyright © Siemens AG 2009 All rights reserved

2 Automation Solution

2.4 Basic performance data

2.4 Basic performance data

Via the CP443-1 in AS 417-4 a max. of 2048 bytes can be transferred via UDP

protocol.

In this application example a max. of 507 DWORDs user data can be transferred.
The max. number of user data transferred is calculated as follows:
max. number of user data = 2048 bytes — 20 bytes Freelance frame header = 2028

bytes = 507 DWORD

2.5 Alternative solutions

PCS 7 Standard automation system

Alternatively to the PCS 7 standard automation system with CPU417-4 and CP443-
1EX20 you can use the PCS 7 standard automation system with the following CPU

and following CP443-1:

Table 2-3

CPU

CP443-1

Note

CPU414-3

CP443-1EX20

from of PCS 7 V7.1

CPU414-3

CP443-1EX11

up to PCS 7 V7.0

CPU416-2

CP443-1EX20

fromPCS 7 V7.1

CPU416-2

CP443-1EX11

up to PCS 7 V7.0

CPU416-3

CP443-1EX20

from PCS 7 V7.1

CPU416-3

CP443-1EX11

upto PCS 7 V7.0

CPU417-4

CP443-1EX11

upto PCS 7 V7.0

AS-AS Communication
V1.0, Entry ID: 39168210
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2 Automation Solution

2.5 Alternative solutions

SIMATIC S7-400 Station and STEP 7

12

Figure 2-2

S7-400 Station with
CPU41x and CP443-1

UDP Protocol

AC 800F with EI 813 F

SCALANCE X208

SCALANCE X208

IP address:
172.20.1.199

SIMATIC Field PG

IP address:
172.20.1.200

Main operation with
S7-400 Station

IP address:
172.20.1.112

Engineering Station

Control
Builder F

IP address:
172.20.1.100

Ancillary system with Freelance 800F
process control system

If you do not have a PCS 7 process control system you can use a S7-400 station
with S7-400 CPU and CP443-1 instead of a PCS 7 standard automation system.
Use STEP 7 to configure the S7-400 station instead of PCS 7.

In this case you will additionally need SIMATC CFC.
Under the link below you will find the release for delivery of SIMATIC CFC V7.1:
http://support.automation.siemens.com/WW/view/en/36955720

AS-AS Communication
V1.0, Entry ID: 39168210
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3 Basics

3 Basics

3.1 UDP protocol

3.1 UDP protocol

Classification of UDP protocol in the ISO OSI reference model

The UDP protocol was introduced to transfer data quickly and easily. The UDP
protocol is located on level 4 (transport layer) of the ISO OSI reference model and
is therefore also based on the IP layer (layer 3). Thus, the receiver of the data is
addressed using IP addresses. The data packet to be sent is only made bigger by
minimal administration information so that the data throughput is bigger than
compared with TCP or ISO-on-TCP (TCP with RFC 1006).

Figure 3-1

Application Layer

Presentation Layer

Session Layer

S7 Protocol

Transport Layer

Network Layer

Data Link Layer

Physical Layer

S7 Protocol

Link types in the configuration of a SIMATIC S7

Table 3-1

Type of connection

Description

Specified UDP connection

e Local node and connection partner are
permanently configured.

e The connection partner can be located inside or
outside the STEP 7 project.

Unspecified UDP connection

e  Only the local node is specified in the connection
configuration.

e The partner is addressed via the port and IP
address during the block call.

Broadcast

An active node transmits data to all other nodes.

Muticast

An active node sends data to a permanently
configured group of nodes.

AS-AS Communication
V1.0, Entry ID: 39168210

13




Copyright © Siemens AG 2009 All rights reserved

3 Basics

3.2 Structure of the frame

Basic performance data and quantity framework of the UDP protocol

Table 3-2
Criterion Basic performance data Comments
Definition RFC 768 Independent of
manufacturer
Transmission medium Cable, optical fiber, radio
Transmission rate Dependent on net physics up to
1GBit
Connectable devices and e  Point-to-Point Permissible
access methods e Broadcast methods:
e  Multicast e CSMAICD
e CSMA/CA
Acknowledgement The protocol only acknowledges
the successful sending of the data
into the network and not the arrival
of the data at the destination
station. The user program has to
ensure consistency check and
data editing.
Data volume 1 to 2048 bytes

Number of possible
connections

Up to 16 per S7-300 CP
up to 64 per S7-400 CP

Properties of
[

the UDP protocol

Very fast data transmission.

The protocol can be used very flexibly and can be used well with third-party

systems.

The UDP protocol is routing-capable.

The UDP protocol is multicast- / broadcast-capable.

Small up to medium-sized data volumes (<=2048 bytes) can be transmitted.

Lost data packets will not be sent again.

Data packets with incorrect checksum are rejected and not newly requested.

Multiple deliveries of individual packets are possible.

The arrival sequence of the packets at the receiver cannot be predicted.

The data is transmitted in a packet-oriented way (not stream-oriented).

The broadcast function can only be used in send direction.

3.2 Structure of the frame

The frames exchanged between Freelance 800F and PCS 7 consist of frame
header and user data.

The frame header has 10 words = 20 bytes.
Figure 3-2

Frame Header
(10 words = 20 bytes)

User data

—

14

—

Frame

AS-AS Communication
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3.3 Structured data type

3.3 Structured data type

The user data of the frame is transferred as structured data type.

When configuring structured data types for the communication with an automation
system in PCS 7 the following rules are to be observed:

e the number of consecutive REAL data type variables is of no significance.

e BOOL data type variables always have to be configured in blocks of four. The
number of consequtive blocks is of no significance.

This is because it is always one DWORD, consisting of 4 bytes which is to be
transferred.

A REAL data type variable occupies 4 bytes whilst a BOOL data type variable only
occupies 1 byte.

Figure 3-3
DWORD DWORD DWORD
HHbyte | HLbyte | LHbyte | Libyte | HHbyte | HLbyte | LHbyte | LLbyte | HHbyte | HLbyte | LHbyte | LLbyte
REAL BoOL | BooL | BooL | BooL REAL

User data

When a BOOL data type variable is to be configured between two variables of the
REAL data type, then this changes the assignment within the frame. In this case, it
is the REAL data type variable which transfers a DWORD first. Subsequently a
WORD is transferred for a BOOL data type variable and again a DWORD for a
REAL data type variable.

Figure 3-4
DWORD WORD DWORD
HHbyte | HLbyte | LHbyte | LLbyte | Hbyte | Lbyte | HHbyte | HLbyte | LHbyte | LLbyte
REAL BOOL REAL
SN— g
v
User data

This would have to be evaluated in PCS 7 with great effort and can be avoided by
the block by block configuration of variables of the BOOL data type.

AS-AS Communication
V1.0, Entry ID: 39168210 15
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4 Function Mechanisms of this Application

3.3 Structured data type

General overview

4 Function Mechanisms of this Application
Figure 4-1

PCS 7 Standard Automation System
with CPU417-4 and CP443-1 AC 800F with EI 813 F

e Data transmission with UDP protocol 2l B B g B

1 ] )
o fo I | o .
SCALANCE X208  sSCALANCE X208 IP address:
=T | ] 172.20.1.112
IP address: E]E m“

172.20.1.199 %‘ 8 %

SIMATIC PCS7 ES/OS 547B |E Engineering Station

Program Overview

PCS 7 Control
Builder F
/ AN ———
; ) .IP address: ’
IP address: I '
172.20.1.100
172.20.1.200
Figure 4-2
PCS 7 Freelance 800F
FBS
Receive block Send block Send in terface
|
AG_LRECV DB REAL_Rec - 1 SR_USEND SR_SNDEV
Connection number: 1
Port: 20002 Port: 10002
BOOL_Rec
Send block
Receive block Receive interface
_ T
Port: 20001 Connection number: 2 Port: 10001

The AC 800F controller and the AS 417-4 are located in the same IP subnet.

Between AC 800F and AS 417-4 the data exchange is carried out via UDP
protocol.

In this application example 184 double word user data is transferred via UDP
protocol between AS 417-4 and the AC 800F controller.

In each case there are configured two UDP endpoints in the AC 800F controller
and in AS 417-4, one to receive data and one to send data.

The frame which transfers the user data has 756 bytes.
Frame length =n*4+20=184*4 + 20 = 756

n = number of user data (DWORDS)

20 = frame header

AS-AS Communication
V1.0, Entry ID: 39168210
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4 Function Mechanisms of this Application

4.1 Freelance 800F process control system

4.1 Freelance 800F process control system
Figure 4-3
FBS
Variable SR_USEND SR_SNDEV

Name: Struktur NEtie: Seitd

Data type: Struktur_1

—> Interface name: UDP_Send
ID of remote receive block: 1

Name: UDP_Send
local port: 10002

Variable SR_URECV

Name: Struktur_R NETITES [REEY

Data type: Struktur_2

[ Interface name: UDP_Recive <
ID of receive block: 1

\ 4

remote port: 20002
Destination IP address:
172.20.199

SR_RNDEV

Name: UDP_Recive

local port: 10001

4.1.1 Program details of Freelance 800F process control system

In the AC 800F controller you will use the SR_SNDEYV send interface with the
SR_USEND send block to send data via the communication module El 813F.
In this application example the data is sent via port 10002 to port 20002 of the
AS 417-4.

In the AC 800F controller you will use the SR_RNDEYV receive interface with the
SR_URECYV receive block to receive data via the communication module EI 813F.
In this application example the data of the AS 417-4 are received via port 10001.

Make the following settings for the send and receive interface:

a unique name for the send and receive interface has to be assigned.

activate the UDP protocol

IP address of the communication partner (destination station)

local port of send or receive interface

remote port in communication partner (destination station)

In this application example the following settings are used for the "SR_SNDEV"
send interface:

Table 4-1
Setting Value Note

Name UDP_Send Note down the name since it
has to be entered as
interface name when
configuring the
"SR_USEND" send block.

Local port 10002 You have to use different

(Own TCP/IP port) local ports for the send and
receive interface. The ports
have to be > 10000.

Remote port (TCP/IP port of destination 20002

station)

IP address of the communication partner | 172.20.1.199 IP address of CP443-1 in

(Internet address of destination station)

AS 417-4

AS-AS Communication
V1.0, Entry ID: 39168210
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4 Function Mechanisms of this Application

4.1 Freelance 800F process control system

In this application example the following settings are used for the "SR_RNDEV"

receive interface:

Table 4-2
Setting Value Note

Name UDP_Recive Note down the name since it
has to be entered as
interface name when
configuring the
"SR_URECV" receive block.

Local port 10001 You have to use different

(Own TCP/IP port) local ports for the send and
receive interface. The ports
have to be > 10000.

In this application example the following settings are used for the "SR_USEND"

send block:
Table 4-3
Setting Value Note
Name Sendy_1 use unique name
Interface name UDP_Send Name of send interface

Id of remote receive block

1

Connection ID

A number between 1 and
255 is requested as ID
which clearly assigns the
block to the interface.

In this application example the following settings are used for the "SR_URECV"

receive block:

Table 4-4
Setting Value Note
Name Recivy use unigue name
Interface name UDP_Recive Name of receive interface

Id of receive block

1

Connection ID

A number between 1 and
255 is requested as ID
which clearly assigns the
block to the interface.

18

AS-AS Communication
V1.0, Entry ID: 39168210




Copyright © Siemens AG 2009 All rights reserved

4 Function Mechanisms of this Application

4.1 Freelance 800F process control system

In the AC 800F user program the following variables are created as structured data

types:
Table 4-5
Name of variable Data type Note
Struktur Struktur_1 to send data
Struktur_R Struktur_2 to receive data

Summerizing the variables to be transferred in a structured variable type, has the
advantage that only one send and receive block is needed. This considerably
facilitates the evaluation in the PCS 7 process control system.

In the structured data type "Struktur_1", 184 variables of the REAL data type are
summarized. These 184 variables are transferred with the SR_USEND send block.

Table 4-6
Name Type Initial value
SREAL1 REAL 1.0
sREAL2 REAL 2.0
SREAL3 REAL 3.0
sREAL4 REAL 4.0
sREAL5 REAL 5.0
SREAL6 REAL 6.0
SREAL7 REAL 7.0
SREAL8 REAL 8.0
sREAL9 REAL 9.0
SREAL10 REAL 10.0
sREAL11 REAL 1.0
sREAL12 REAL 2.0
SsREAL184 REAL 4.0

AS-AS Communication
V1.0, Entry ID: 39168210
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4.2 PCS 7 process control system

In the structured data type "Struktur_2" 184 variables of the data type REAL are
also summarized. A variable of the data type REAL requires a data word. This
allows 184 data words to be received via a SR_URECYV receive block.

Table 4-7
Name Type Initial value
rREAL1 REAL 1.0
rREAL2 REAL 2.0
rREAL3 REAL 3.0
rREAL4 REAL 4.0
rREALS REAL 5.0
rREALG6 REAL 6.0
rREAL7 REAL 7.0
rREALS REAL 8.0
rREAL9 REAL 9.0
rREAL10 REAL 10.0
rREAL11 REAL 1.0
rREAL184 REAL 4.0
Note In this application example only variables of the REAL and BOOL data types are

summarized and transferred in a structured data type.

4.2 PCS 7 process control system
Figure 4-4
Function block
Variable RecABBRe
ID: 1

LADDR: 16#3FFD

Function block
RecABBBo

Variable

BOOL_Rec

Function block

. SndABBRe
FC50 Variable
REAL_Snd
ID: 2
LADDR: 16#3FFD
LEN: 756 Function block

Variable SndABBBo

BOOL_Snd

AS-AS Communication
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4.2 PCS 7 process control system
4.2.1 Program details on user program of AS 417-4

Call the FC50 "AG_LSEND" send block in the user program of AS 417-4 to be able
to send data via CP443-1.

In this application example the data is send via port 20001 to port 10001 of the

AC 800F controller.

Call the FC60 "AG_LRECV" receive block in the user program of AS 417-4 to be
able to receive data via CP443-1.

In this application example the data from the AC 800F controller is received via port
10002.

The received data is stored in DB1. The data to be sent is stored in DB2.

To make the frame of the Freelance 800F process control system readable in
PCS 7, four function blocks have to be created. They contain conversion functions
and convert:

e data received by Freelance 800F into readable data for PCS7
e data to be sent into data readable to Freelance

When converting, attention needs to be paid that a data word (DWORD) may
constist of a variable by data type REAL or of 4 variables by data type BOOL.

"RecABBRe" function block
The "RecABBRe" function block converts a received variable of data type REAL.

The variable of the REAL data type has the following structure in Freelance 800F
and is read at the IN input parameter of the "RecABBRe" function block:

Figure 4-5

[ HHbyte | HLbyte | LHbyte | LLbyte |

— _/
~

DWORD at inputparameter IN

The variable is converted into a format readable to PCS 7. The converted REAL
value is transferred at the OUTREAL output.

Figure 4-6

LL byte | LH byte | HL byte | HH byte

— _/
v

REAL at output parameter OUTREAL

AS-AS Communication
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In the "RecABBRe" function block, the following variables are defined:

Table 4-8
Interface Name Data type

IN IN DWord

ouT OUTREAL Real

STAT WORD1 Word
WORD2 Word
LL_Byte Byte
LH_Byte Byte
HL_Byte Byte
HH_Byte Byte

The received DWORD, a variable of the REAL data type, is divided into four bytes

for further processing.
L #IN

T #LL_Byte

L DW#16#FFFFFFOO
uD

SRD 8

T #LH_Byte

L #IN

L DW#16#FFFF0000
uD

SRD 16

T #HL_Byte

L #IN

L DW#16#FF000000
uD

SRD 24

T #HH_Byte

/I load DWORD at IN input parameter
/I store LL byte of DWORD

/I store LH byte of DWORD

/I store HL byte of DWORD

/I store HH byte of DWORD

The received DWORD is converted into a format readable to PCS 7.

L #LL_Byte
SLD 8

L #LH_Byte
ow

T #WORD1

L #HL_Byte
SLD 8

L #HH_Byte
oW

/I LL byte and LH byte are stored in WORD1

AS-AS Communication
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T #WORD2 /[l HL byte and HH byte are stored in WORD2
L #WORD1

SLD 16

L #WORD?2

oD

T #OUTREAL

BEA

The REAL value of the OUTREAL output parameter is now composed as follows:
LL byte, LH byte, HL byte, HH byte.

"RecABBBo0" function block

Four variables of the BOOL data type are transferred as DWORD. The
"RecABBBOo" function block converts the DWORD into PCS 7 readable BOOL
values.

In Freelance 800F the DWORD is structured as follows. The DWORD is read at the
IN input parameter of the "RecABBBo" function block:

Figure 4-7
DWORD at input IN
A
HH byte HL byte LH byte LL byte

IIIIIILiIIIIII LI IIIIIIIJl
BOOL at BOOL at BOOL at BOOL at
output output output output
OUTBL_4 OUTBL_3 OUTBL_2 OUTBL_1

The BOOL values filtered out of the DWORD are transmitted at the OUTBL_1,

Copyright © Siemens AG 2009 All rights reserved

OUTBL_2, OUTBL_3 and OUTBL_4 outputs.
In the "RecABBBO0" function block, the following variables are defined:

Table 4-9
Interface Name Data type

IN IN DWord

ouT OUTBL_1 Bool
OUTBL_2 Bool
OUTBL_3 Bool
OUTBL_4 Bool

STAT WORD1 Word
WORD2 Word
LL_Byte Byte
LH_Byte Byte
HL_Byte Byte
HH_Byte Byte

AS-AS Communication
V1.0, Entry ID: 39168210
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4 Function Mechanisms of this Application

4.2 PCS 7 process control system

The DWORD, in which four variables of the BOOL data type are transferred byte

by byte, is divided into four bytes for further processing.
L #IN /I load DWORD at input parameter
T #LL Byte /I store LL byte of DWORD

L DW#16#FFFFFFOO0
ub
SRD 8

T #LH_Byte /I store LH byte of DWORD

L #IN

L DW#16#FFFFO000
ub

SRD 16

T #HL_Byte /I store HL byte of DWORD

L #IN

L DW#16#FF000000
ub

SRD 24

T #HH_Byte /I store HH byte of DWORD

The received DWORD is converted into PCS 7 readable BOOL values.

L1
L #LL_Byte

=OUTBL_1

L 1
L #LH_Byte

=OUTBL_2

L 1
L #HL_Byte

=OUTBL_3

L1
L #HH_Byte

=OUTBL_4
BEA

24
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"SndABBRe" function block

The "SndABBRe" function block converts a variable of the REAL data type, which
is sent to Freelance 800F.

The variable of the REAL data type has the following structure in Freelance 800F
and is read at the input parameter IN of the "SndABBRe" function block:

Figure 4-8
HH byte | HL byte LH byte LL byte
— _/
~

REAL at input parameter IN

The variable is converted into a format readable to PCS 7. The converted REAL
value is transferred at the OUTWORD output.

LLbyte | LHbyte | HLbyte | HH byte

— _/
V

DWORD at output parameter OUTDWORD

In the "SndABBRe" function block, the following variables are defined:

Copyright © Siemens AG 2009 All rights reserved

Table 4-10
Interface Name Data type
IN IN Real
ouT OUTDWORD DWord
STAT WORD1 Word
WORD2 Word
LL_Byte Byte
LH_Byte Byte
HL_Byte Byte
HH_Byte Byte
The REAL value to be sent is divided into four bytes for further processing.
L #IN /l'load REAL at input parameter IN
T #LL_Byte /I LL byte of REAL value is stored
L DW#16#FFFFFFOO
uD
SRD 8
T #LH_Byte /I LH byte of REAL value is stored
L #IN
L DW#16#FFFF0000
ubD
SRD 16
T #HL_Byte /I HL byte of REAL value is stored

AS-AS Communication
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4.2 PCS 7 process control system

L #IN

L DW#16#FF000000

uD

SRD 24

T #HH_Byte /I HH byte of REAL value is stored

The REAL value to be sent is converted into a format readable to PCS 7.
L #LL_Byte

SLD 8

L #LH_Byte

oW

T #WORD1 /I LL byte and LH byte are stored in WORD1

L #HL_Byte

SLD 8

L #HH_Byte

ow

T #WORD2 /I HL byte and HH byte are stored in WORD2

L #WORD1
SLD 16

L #WORD2
oD

T #OUTREAL
BEA

The REAL value of OUTDWORD output parameter is now composed as follows:
LL byte, LH byte, HL byte, HH byte.

"SndABBBo0" function block

The "SndABBBo" function block converts four variables of the BOOL data type into
a PCS 7 readable format. The variables of the BOOL data type are read at the
input parameters INBL_1, INBL_2, INBL_3, INBL_4 of the function block and are
each transferred as byte in output parameter OUTDWORD. Four variables of the
BOOL data type are altogether summarized as byte and transferred together in the
output parameter OUTDWORD as DWORD.

Figure 4-9
DWORD at output OUTDWORD
/\

HH byte HL byte LH byte LL byte
(Byte_1) (Byte_2) (Byte_3) (Byte_4)

IIIIIIITIIIIIIITIIIIIIITIIIIIIIT

BOOL at BOOL at BOOL at BOOL at
nput input input input
INBL_1 INBL_2 INBL_3 INBL_4

AS-AS Communication
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In the "SndABBB0o" function block, the following variables are defined:

Table 4-11
Interface Name Data type

IN INBL_1 Bool
INBL_2 Bool
INBL_3 Bool
INBL_4 Bool

ouT OUTDWORD DWord

STAT WORD1 Word
WORD2 Word
Byte_1 Byte
Byte_2 Byte
Byte 3 Byte
Byte 4 Byte

/I Initialization
L B#16#10

- =4 4 4

#Byte 1
#Byte 2
#Byte 3
#Byte 4

When the input has the value "false" the initial value remains.

When the input has the value "true" the new value is set.

UN #INBL_4

SPB JMP1

L DW#16#1

T #Byte_1

JMP1: UN #INBL_3
SPB JMP2
L DW#16#1
T #Byte_2

JMP2: UN #INBL_2
SPB JMP3
L DW#16#1
T #Byte_3

JMP3: UN #INBL_1

AS-AS Communication
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L DW#16#1
T #Byte_4
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JMP4; L #Byte 1
SLD 8
L #Byte 2
ow
T #WORD1 // Byte_1 and Byte_2 are stored in WORD1
L #Byte_3
SLD 8
L #Byte_4
ow
T #WORD?2 // Byte_3 and Byte_4 are stored in WORD2
L #WORD1
SLD 16
L #WORD2
oD
T #OUTDWORD // WORD1 and WORD?2 are stored in output
OUTDWORD

BEA

The OUTDWORD output parameter is now composed as follows: Byte_1, Byte 2, Byte_3,
Byte_4.

AS-AS Communication
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5 Configuration Process

5.1 Configuration of the AC 800F controller

5 Configuration Process

51 Configuration of the AC 800F controller

Configuring of the El 813F communication module

Open the project that contains the configuration of the AC 800F controller in the

"Control Builder F" engineering tool.

The EI 813F communication module is configured with the following settings at slot

E1 of the AC 800F controller.

Table 5-1
Setting Value
Brief Description Ethernet module 10BaseT
Module type EI813F
Tag name EI813F_2_ E1 (Default tag name)
Station position 2
Slot El

Inserting and configuring send and receive interface

Table 5-2

No. Instruction

Comment

1. When you have opened the
project with the configuration of

mlndustrial IT Control System Freelance 800F Control Builder F inno

Hardware structure  Search! Edit  IfO editor!  System  Cross references!

the AC 800F controller in the

e (@D(m o sle|x| REEE 8

"Control Builder F" engineering

communication module and
select the Insert menu. The

tool, then right click the EI 813F = .f.'L‘nE!HWS_\'S (HWSYS)

= @ = as01 ACBOOF (ACBOOFZ)
[# w 5P SABLIF (SABLIF 2 F)

Insert New Object dialog is oy m
Opened. ] I:E W Ethiz  Parameters...
0 = ooc I
* ﬂ# M 5:FZ Fl&z. R catipn, .,
| m ovo1 VIS (vI  Dizlogedtor,,.
B W OPCI GWY
- v Activate/Deactivate
Check all
Check.
Search
Cut
Copy
Paste
Delete
1/0 editor

ATOR (EMULATOR]

AS-AS Communication
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5 Configuration Process

5.1 Configuration of the AC 800F controller

No. Instruction Comment

2. Select the "SR_SNDEV"

Ethernet send interface.
Confirm your selection with "OK".

3. R|ght click the El 813F !'j.:lndustria[ IT Control System Freelance 800F Control Builder F inno
communication module and Hardware structure  Searchl Edit IfOeditor! System Cross references!
sglect Ehe Insert melnu."'ljhe '.lDdlE ]-l ‘,,lx B lel = [ S EI ‘
dialog "Insert New Object" is ~ 2
opened - T HWSYS (HWSYS)

' - EMULATOR (EMULATORI)
=@ = as01 ACEDOF (ACBDOF2)
E¥ m 5P SAB11F (SAB11F_2 P)
= = -
[ ™ Ethiz  Parameters...
0 = e
[C] kﬂ' W 5:FZ FI: Hesourgce afacation..,
E W Dv0l YIS(¥I  Diglogeditor,..
B W OPCL GWY(r
- v Activate/Deactivate
Check all
Check
Search
Cut
Copy
Paste
Delete
11O editor
4, Select the "SR_RNDEV" x|
Ethernet receive interface.
Confirm your selection with "OK". CFBNDEY _ Etbemei Fecebe Hed
SR_SATCP  Ethemet TCP Module
e
AS-AS Communication
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5 Configuration Process

5.1 Configuration of the AC 800F controller

Enter the values according to
Table 4-1 and activate the UDP
protocol.

Click the Save button to accept
the settings and exit the
configuration with OK.

No. Instruction Comment
5. Configure the send interface. x|

Short text: |UDF_Send

Long text: IUDP Sendebaustein

. Protocol

ountcrmron: N
Remote TCPIPPort: MBS Lancel

" UDP-Broadc.

Internet add of destination station : | Save .

---- Reset
Connection dd of destinati Check
Timeout (s) : station (if available):
[ _ b |

R

I” send raw data

6. Configure the receive interface.
Enter the values according to
Table 4-2 and activate the UDP
protocol.

Click the Save button to accept
the settings and exit the
configuration with OK.

Bl Parameters: receive master module SR_RNDEV

Short text: I'UDP_REC:Lve

Long text: IUDP Empfangsbaustein

= H x

Cancel

Prowoeol™ pocatport: [
(= uos)

Reset

Check

Hud!

Help

Ii
-

Note The input fields shaded in red are "required entry fields". Those fields have to be

filled in.

The settings in the hardware are completed once you have inserted and configured
the send and receive interface.

AS-AS Communication
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5.1 Configuration of the AC 800F controller

Creating and configuring send and receive block

Table 5-3
No Instruction Comment
1. Create a plan in the FBS
program (function block).
2. Create a SR_USEND send block
Via BIOCkS E]enu 9 TCP/I p FED program | Blocks FEBD elements Edit System Cross references Options Back! Help
- o |l Anelog i irplsiml Bl =l @l el
Send and Receive - Send LSt e y LSS ) o) By S5 A
modu l e Constant 3
’ Converter »
Acquisition 3 Senda |
Arithmetic g EN sy ENO
Controller » REQ 332
ndud ' = e
Open-loop control 3 EFRR
Madbus master » STA
Modbus slave » ]
Monikoring »
System Functions 3
TCPJIP Send and Receive » nodule l
Tele control IEC 870-5 »  Receive module
Scale Interface »  Send device view module (SR _SNVW)
Batch b Receive device view module  {SR_RNVW)
Remote control ¥ S —
Interbus » A 2| DsR
ovR
User function blocks. . I E . L o
—— e B
ge STA
[
3. Configure the send block. x|
) ~General data
Enter the values according to e e
Table 4_3 and aCtIVate the Name. _ Snor XL I FIGLESSIng. w
Autorequest function Long text: | sequence: |1
(automatic processing). _ Error notification-
In addition, you can configure an PErio. Hint Messagetext | [(Autorequest 7 | po—
ance
alarm message. B =] | [l P [ = |

Click the Save button to accept [oPSerda ]

configuration with OK. oot (2233

the settings and exit the 1d of remote receive _ Beset |
Check
|
Help

4 Create a SR URECV receive ¥il Industrial IT Control System Freelance 800F Control Builder F innovtour Configuration: F
b|0Ck Via B I aC kS menu 9 FBD program | Blocks FED elements Edit System Cross references Options Backl Help

TCP/IP Send and Receive =il ] :i:f’f ®ERE O « &2 &

- Receive module. Constant
Conwverter
Acquisition
Arithmetic
Controller
standard "
Open-loop control

3
3
»
L3
L3
3
3
»
L3
Modbus master » 8TA
3
3
»
»
13
3
3
»
L3

Madbus slave
Monitoring
System functions

r Farum 1

Send module

TCP{ nd an

Tele control IEC 870-5
Scale Interface

Batch

Remote control
Inkerbus

mogule |
Send device view module (SR_SNVW)
Receive device view module  (SR_RNVWA)

EN e ENO -
FEQ : DSR[

OvR
L]

ERR}
sTal

[f]

User function blocks. .. sp_001

Wsermenu

AS-AS Communication
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5 Configuration Process

5.1 Configuration of the AC 800F controller

In addition, you can configure an
alarm message.

No Instruction Comment
5. Configure the send block. x|
.  General data
Enter the values according to
Table 4-4 Name: Short text: Processing:

Long text: | Sequence: lz_

; Error notification —  Interface pame:

Click the Save button to accept Prio. Hint Messagetext | [NEERSSSIN Cancel
the settings and exit the [:= = =] | 1dof this receive module e
configuration with OK. |l :
ES— Heset |
:ﬁe'c::;'i;glg:sli:meuul I” Redundancy enabled Cr‘;'*l
10 Help |
£ | 27 |
Creating structured data types
Table 5-4
No. Instruction Comment
1. Create a Structured data type tO !}]Induitriallr Control System Freelance BOOF Control Builder F innovtour Configuration: Function Blo

send values.

Click the Structured data
types button in the menu bar.

FBD program Blocks FBD elements Edit System Crossreferences Options Back! Help
#o=|p(m] o |w(ex] o «| &(2]| a2|]
Structured data types

menu entry and configure the
values in the structure.

2. Right click an empty field and K&} Industrial IT Control System Freelance 800F Control Builder F innovto
select the menu entry Insert a | Datatypss Search Edi Define!  System Options Back! Help
new data type. 2 r e e m o2 Ed)x] RlESRE 8 -
 Hame Comment
Struktur_1 Send
Struktur_2 Receive
a new data type
Paste
T
3. Subsequently select the Define ¥iJIndustrial IT Control System Freelance B00F Control Builder F innovtour Configuration: Data type elem

Edt Options Back! Help

glo|e|o[m o 2 |o]e x| @l=E D ol « 82|

Hame Type Comment Initial value
SREAL115 REAL c.8

SREAL116 REAL 6.8

SREAL117 REAL 7.8

SREAL118 REAL 8.0

AS-AS Communication
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5 Configuration Process

5.1 Configuration of the AC 800F controller

No. Instruction Comment
4. Define a variable in the plan of |
the FBS program and o .
interconnect it with the "IN" pin of | =~ Fame o = 'J
the "SR_USEND" send block. (Struktur ] 3TRIC =
Doubleclick the variable to open Resource: STR32
- STRE4
the Insert New Variable [as01 =] Istrizs
dialog. Here you enter a name
for the variable and assign the I Process image
variable to the already specified ™ Export Struktur_2>
data type "Struktur_1". Comment:
Apply the settings with OK. | =
OK | Cancel
5. Now the structured data type is
transferred via the send block. Sendy |
o T— ]
REQ [fjf= DeRt
h YR
"
ERA
STa
i}
Note Creating and assigning a structured data type for the receive block is carried out
the same way as for the send block. The variable is interconnected with the
"OUT" pin of the "SR_URECV" receive block.
AS-AS Communication
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5 Configuration Process

5.2 Configuration of the AS 417-4in PCS 7

5.2 Configuration of the AS 417-4in PCS 7
5.2.1 Configuring an UDP connection
In AS 417-4 you configure two UDP connections. Data is received via the first UDP
connection. Via the second UDP connection the data is sent. For the configuration
of the UDP connections, proceed as laid down below:
Table 5-5
No. Instruction Comment
1. Open the project in the SIMATIC SATMrDABBrr|i:mens'!,sl:p]’\s‘lpruj\fﬁt]
PCS7 OS/ES 5478 IE D& 8% % Be do % e mm @ e g (e
workstation in the SIMATIC = B UoF a8 0 [[Sumbolc nane [e— | Sel
Manager which contains the v " configure memmork Sakn st
configuration of the AS 417-4. e
Click the Configure Network
button to open NetPro.
2. In Netpro you select the CPU

417-4 in object "AS11" and via
the Insert menu > New
Connection you insert a new

Chrl+l

= Mew Connection. ..
connection. B [ o
The dialog box "Insert New =

Selection of the net

B % PROFIBUS DP

PROFIBUS-P4

23] PROFINET IO
-] Stations
-] Subnets

Connection" appears.

PROFINET IO System T

CP

+ PN-10
4431,

PROFIB
PROFIBUS

PROFIBUS-DP — {4

|

slaves for SIMATIC

57. M7, and C7

| Inserts a new connection in the connection table.

AS-AS Communication
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5.2 Configuration of the AS 417-4in PCS 7

No. Instruction Comment
3. | Add an unspecified UDP x|
connection by selecting D iR D T
"Unspecified" as connection e .
" L =-(2] In the curent project
partner and "UDP connection" as o BB UDE_ARE
connection type. ecifie
Click the "Apply" button to - Allbroadzast stalions
" e Bl pAlticast stations

accept the settings and to open BP In unknown proiect
the properties dialog of the
unspecified UDP connection.

Project | BJ

Station: |Unspecified)

hodule |

ok J(Ceow )  cows | Hep |
4. | Gotothe "General Information” x|
tab in the properties dialog of the ERE T . . .
. mation Addr 0 u] Status Information
UDP connection. Enter the name ; I SR 07 0 e | TR |
for the UDP connection, (7 Local Endpoint [+ Block Parameters
e.g. UDP_conn_recv_from_ABB D thes: [oo0r A050 =] B
The values of the block
parameters "ID" and "LADDR" Neme: JUDP_conn_recv_rom_ABE] \Wi16H3FFD —|LADDR
are specified later at the input Via CP: [P 4431, PN (RO/S5]
parameters of the "AG_LSEND"
communication function block. Boute...
Subsequently go to the
"Addresses" tab.
Corcel | Heb |

36
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5 Configuration Process

5.2 Configuration of the AS 417-4in PCS 7

No. Instruction Comment
5. | Under Remote IP address enter x|
the IP address 172.20.1.112 of .
) . General Informati Addr Dpti Dvervi Status Information
the EI 813F communication e = Il B3 | | S I
module in Freelance 800F. e s o etk
Under Remote port, enter port
10002 that you have defined for
the send interface of the EI 813F Local Remote
communication module under IP (deck etk 172201112
"Own TCP/IP-Port". PORT (dec): (20002 ) (o002
As local port, enter port 20002 T
which you ha.“’e already defined I™ Address assignmentinblock . |P address of the El 813F communication
for the send interface of the El module in Freelance 800F
813F ciommunlcatlon mOdL_jle . = own TCP/IP-Port of the send interface of the
under "TCP/IP port of destination El 813F communication module in Freelance
station". 800F
Confirm the input with OK. Cancel Help
6. Mark the CPU 417-4 in Object B(Newrk— E:'Prgrans‘-‘,..."‘.‘SEpT"m,s‘.'pruj"lJ:st]
" " . sert Pl w  Options ow Help
AS11". In the connection table TR s
you will see the UDP connection | <[ o 1
"UDP_Conn_recv_from_ABB" to g Industrial Ethernet
receive the data. ; T
M AS11
WP S&I‘EFN-ID
' mim ln
2 2
PROFIBUS(1)
PROFIBUS
| |
0001 4050 UDF_conn_recv_from_ABB  UDP connection - Ethernet(1) (IE]
7. Add another unspecified UDP Properties - UDP connection 3 x|
connection. ] General Information I Addresses I l]ptionsl Overview I Status Information I
Go to the "General Information”  Loesl Encoint  Block Paramete
tab in the properties dialog of the caEnepont ock Teraneters
: —  —)
UDP.connectlon. Enter a 1D (hes) [o0zas0 =] A P
sensible name for the UDP
connection, (2ame- JUDP_comn_send_to_ABB ) [ watsnarro—Laoos, |
e.g. U DP_Conn_Send_tO_ABB Via CP: Icp 4431, PNAID [RO/S5)
The values of the block
parameters "ID" and "LADDR" Boue...
are specified later at the input
parameters of the FC60
"AG_LRECV" communication
function block.
Subsequently go to the
"Addresses" tab. Cancel Help
AS-AS Communication
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5 Configuration Process

5.2 Configuration of the AS 417-4in PCS 7

No. Instruction Comment
8. | Under Remote IP address enter x
the IP address 172.20.1.112 of S e IU | ervio| - Simi e
the El 813F communication . : g —
i i Poits from 1025 through 65535 are available.
module in Freelance 800F P o
Under Remote port, enter port
10001 which you defined for the
receive interface of the El 813F Local Remote
communication module under IP (dec): [i72201.198 172201112
Own TCP/IP-Port". PORT (dec) (fz0001 ] {ooor
Enter port 20001 as local port.
Confirm the entry by clicking f
"OK" [~ Address assignment in block- |P address of the El 813F communication
. module in Freelance 800F
* own TCP/IP-Port of the receive interface of the
El 813F communication module in Freelance
800F
Hep |
0. Mark the CPU 417-4 in object (ewurk) - E:ugrans"‘.‘..."ep?"‘.‘sTpruj"\Test]
n n - ert PLC View Hions o P
ASll_ . In the connection table Rllald P a1 W]
you will see two UDP 1] Ememett) 1
connections: {15 industrial Etmernet
e UDP_conn_recv_from_ABB T
to receive data ASTI
e UDP_conn_send_to ABB to Lo
— - - - = =] il
send data 7 2
PROFIBUS(1)
PROFIBUS
< |
Local ID |ansr 1D |Partner |Typs Active connection partner |Subnsl
0001 A0S0 UDP_conn_recy_from_ABE LUDP connection - Ethernet(1) [E]
0002 A0S0 UDP_conn_send_to_aABE LDP connection - Ethernet(1) [IE] )
10. Mark the "AS11" Object and click i,%Neth - [UDP_ABB (Network) -- C:\Program Files',...\Step7\s7projTest]
the "Save and Compile” button. | % network Edt Insert PLC Wew Ogtors Window Hep
Subsequently click the @ Blélﬁ‘a s 8 & 2 @@ )N
"Download" button to load the x| o0 o S
configuration of the AS 417-4 IR P
. X . Find: it o Qcustrial Ethernet
including the UDP connections I_ 11 ‘4 \‘ -
into the CPU. Selaction of the nehwork Save and Compile ~ Download
[ E PROFIBUS DP
PROFIBUS-PA,
- 38 PROFINET IO
@] Stations
{1 Subnets
|
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5 Configuration Process

5.2 Configuration of the AS 417-4in PCS 7

5.2.2 Inserting data blocks
Table 5-6
No. Instruction Comment
1. Open the projeCt of the AS 417- U SIMATIC Manager - [UDP_ABB -- C:\Program Files\Siemens',Step 73]

4. In the "AS11" object, navigate
to the "Block" entry and select it.
Add a new data block (DB) in the
user program of AS 417-4 via
the Insert menu > S7

Block > Data Block.

5P Fle Edt | Insert PLC Wiew Options Window Help

O 8§ e e 258 e
Submet L/
= Ubr& S , piect name Symbalic name
— System data
57 Software r InR1

1 Organization Block.
2 Function Block

2. Enter a free number and a
sensible symbolic name in the
properties dialog of the DB.

e.g.: DB1 "FROM_ABB"

51
General - Part 1 | General - PwlZl cals | Atlli)u!esl
Mame and type: [oe1 |shared DB =l =l
Symbolic Name: FROM_ABB
Symbol Comment: |
CreatedinLanguage: | DB -
Project path: |
ﬂwtm [E\Proagiam Fies\Gemens\atep7vs7piopT est
Code Interface
Date created: 11/02/2008 04:00:47 PM
Last modified: 11/02/2008 04:00:47 PM 11/02/2003 04:00:47 PM
Comment: =l
=l
el |t

3. Emulate the frame header in
bytes 0-19 of the DB. From byte
20 the user data received by

{HLAD/5TL/FBD - [DB1 - "FROM_ABB" -- UDP_ABB\AS11\CPU 417-4)..\DB1]

{3} Ele Edt nsert PLC Debug Yiew Options Window Help _

DSRH|&|: D> | vidn|o|2se ]l | OF|N
]

o Rddress |Name Type Initial value Comment
PCS 7 will be saved. — =

+0.0| [Header sTRUCT
+0.0| WORD_1 W0 RD WELESO
+2.0]| WORD_2Z WORD V#1680
+4.0| WORD_3 W0 RD WELEFO
+6.0]| WORD_4 WORD VEle80
+8.0| WORD_S W0 RD WELEFO
+10.0 WORD_6 WORD (WELEE0
+1Z.0| WORD_7 W0 RD (WELEFD
+14.0 WORD_8 WORD (VELEE0
+16.0| WORD_3 W0 RD (WELEFD
+18.0 WORD_10 WORD (VELEE0
=z0.0| | END_STRUCT
+20.0 IIWD'KD_L DWORD DWE16£0

AS-AS Communication
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5.2 Configuration of the AS 417-4in PCS 7

No. Instruction Comment

4, The volume of user data that is HE#LAD/STL/FBD - [DB1 -- “FROM_ABB" -- UDP_ABBS\AS11\CPU 417-4\.\DB1]
received by PCS 7 is determined | ©&e Et lnset FIC Debug Yew Opfions Mindow e
by the number of variables inthe | (O @& HE &+ =@ © « [ c/%e | ! DE K

structured data of the Freelance [Heaaer sTRUCT
800F process control system. ] g 8ieE0
WORD_2 WORD WElEE0
WORD_3 WORD Wglego
WORD_4 WORD WHlE§0
WORD_5 WORD WEl680
WORD_6& WORD Wgleg0
WORD_7 WORD WEleg0
WORD_& WORD Wglego
WORD_9 WORD WEleg0
WORD_10 WORD Wgleg0

END_STRUCT
INWORD_L DWORD DWEles0
INWORD_Z DWORD DWglego
INWORD_3 DWORD DWgleg0
INWORD 4 DWORD DWglE80
5. Add another DB in the AS 417-4 i

user program. General-Patt 1 | General - Pat 2| Calls | Attibues |

Enter a free number and a

. , . and type: DEB2 Shared DB - v
sensible symbolic name in the fene NW 'TD = [Shae =l d
properties dialog of the DB. i S e J

" " Symbol Comment:
e.g.. DB2 "TO_ABB . '
Created in Language: | DB -
Efmh |C:\Program Fles\Siemens\Step7\s7proj\Test
Code Interface
Date created: 1140272009 04:13:03 PM
Last modified: 11/02/2009 04:13:03 PM 11/02/2009 04:13:03 PM

-
E

|
'

6. Emulate the frame header in

D,
bytes 0-19 of the DB. From byte | 2.He & iet Ac o len golon wndom b
20 the user data that is to be e T A e L

TO_ABB" — UDP_ABB\AS1 1\ CPU 417-4'..\DB2]

sent from PCS 7 to Freelance T L T v Foment
800F will be saved. +0.0| [Header sTRUCT
+0.0 WO ﬂD_l WORD WglEeg0
+2.0 WORD_2Z WORD Wglego
$4.0 WORD_3 WORD WElEH0
+6.0 WORD_4 WORD WEleg0
+8.0 WORD_S WORD WElEes0
+10.0 H'DED_S (WORD WglEeg0
+12.0 WORD_7 WORD Wglego
+14.0 WORD & (WORD WElEH0
+16.0 WORD_9 WORD WEleg0
+18.0 WORD_10 WORD WElEs0
=20.0 END_STRUCT
+20.0| [OUTWORD_1  DWORD DUgLERD
+24.0| |[OUTWORD 2 DWORD DUgLES0
+28.0 OUTWORD_3 DWORD DUgLEsO

AS-AS Communication
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5 Configuration Process

5.2 Configuration of the AS 417-4in PCS 7

No. Instruction Comment
7. The volume of user data that is HHLAD/STL/FBD - [DB2 -- “TO_ABB" -- UDP_ABB\AS114CPU 417-41...\DBZ]

sent from PCS 7 to Freelance o e SIS WELC DehooR v Chof oo Tl

800F is determined by the DEe-dg s tr|oc|Cdc e <! DEH N

number of variables in PCS 7. 0 STIOCT

The structured data type of the - |“"_ - e wares

Freelance 800F process control 2.0 wow:z WORD UgLEE0

system has to be adjusted GAEG|  [woro_3 hiLd L

H +6.0 WORD_4 WO RD WElego

aCCOdeng|y +8.0 WORD_S 0 RD WElEE0
+10.0 WORD_¢& WO RD WELEE0
+12.0 WORD_7 WO RD WELEHO
+14.0 WORD_#& WORD WELEE0
+16.0 WORD_S WORD Wglego
+18.0 WORD_10 WO R WEleg0
=Z0.0 END_STRUCT
+20.0 OUTWORD_1 D0 RD DWELEHO
+24.0| |OUTWORD_2Z DUWORD DWELEHD
+28.0| [OUTWORD_3 DUWORD DW#LEHD
+32_0| |OUTWORD_4 D0 R DWELEHO

Note Copy the frame header of the receive data block in Online mode into the frame
header of the send block. Doing this updates the send and receive interface of
ABB and it does not have to be updated manually.
5.2.3 Calling and configuring the communication function blocks

FC50 "AG_LSEND" and FC60 "AG_LRECV"

Overview FC60 "AG_LRECV"

Figure 5-1
AG_LRECV
INT ID NDR BOOL
WORD LADDR ERROR BOOL
ANY RECV STATUS WORD
LEN INT
Input parameters FC60 "AG_LRECV"
Table 5-7
Input parameters Data type Description
ID INT The parameter ID specifies the connection
number of the configured communication
connection.
LADDR WORD Module start address
RECV ANY Specifying address and length of receive data
area
The address of the data area alternatively
refers to:

e data area
e memory area

AS-AS Communication
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5 Configuration Process

5.2 Configuration of the AS 417-4in PCS 7

Output parameters FC60 "AG_LRECV"

Table 5-8
Output parameters Data type Description
NDR BOOL The parameter indicates whether new data
has been accepted
0: -
1: New data
ERROR BOOL Error display
0: -
1: Error when receiving the data
STATUS WORD Status display
LEN INT Indicates the number of bytes which were
adopted in the receive data area.
Overview FC50 "AG_SEND"
Figure 5-2
AG_LSEND
BOOL ACT DONE BOOL
INT ID ERROR BOOL
WORD LADDR STATUS WORD
ANY SEND
INT LEN
Input parameters FC50 "AG_LSEND"
Table 5-9
Input parameters Data type Description
ACT BOOL Job trigger
1: Data is sent from the send buffer indicated
0: Status displays DONE, ERROR and
STATUS are updated
ID INT The parameter ID specifies the connection
number of the configured communication
connection.
LADDR WORD Module start address
SEND ANY Specifying address and length of send data
area
The address of the data area alternatively
refers to:
e data area
e memory area
LEN INT Number of bytes which are to be transmitted
by the job from the indicated send data area.

42
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5 Configuration Process

Output parameters FC50 "AG_LSEND"

5.2 Configuration of the AS 417-4in PCS 7

Table 5-10
Output parameters Data type Description

DONE BOOL The parameter indicates whether the job has
been processed without errors.
No other job can be triggered as long as
DONE=0
0: Job running
1: Job completed

ERROR BOOL Error display
0: -
1: Error when sending the data

STATUS WORD Status display

AS-AS Communication
V1.0, Entry ID: 39168210
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5 Configuration Process

5.2 Configuration of the AS 417-4in PCS 7

Calling and configuring the communication function blocks

Open the project in the SIMATIC PCS7 ES/OS 547B IE workstation in the
SIMATIC Manager which contains the configuration of AS 417-4.

Create a plan folder and a CFC plan in program S7.

44

Open the CFC plan with the CFC editor.

On the first sheet of the CFC plan add the communication function blocks
FC50 "AG_LSEND" and FC60 "AG_LRECV" with drag & drop.

Figure 5-3

%:CFC - [ABB - UDP_ABB_1'AS114CPU 417-4%,...]

[ Chart Edit Insert CPU Debug View Options ‘Window Help

D8] x|z [B D8 2| enld| 8 [o[x|=(] 58 [= @alal Bsml s

[ iews Chart]

B Mew Text
[+ All blocks
[+ BIT_LGC

[+ @ COMPARE

[+ @ CONVERT
=@y CP_400

[ ac_LRECY [FC80 : AGLONG R

A5 LSEND [FCS0 : AG LONG £

[+ @ FLIPFLOP
[+ @y MATH_FP
(- @y MATH_INT
[ @y MULTIPLY
[+ SHIFT
(- WRD_LGC

(- @y Other blacks
[#-[£3 57 Program(1)

"FROM_ABE" DEL

"TO_ABE"™ DEZ|

1
AG_LRECY
AG LONG
11D DR |-
1643FFD—| LADDR. ERROR |~
RECY STATUS |-
"—I LEH |-
2
AG_LSEND
4G LONG
1—{ACT DONE |-
z2—Ip ERROR |-
164 3FFD—| LADDR STATUS |-
SEND
H 756—|LEN

Enter the following values for the input parameters of FC60 "AG_LRECV".

Table 5-11

Input parameters

Value

Note

1 (dez)

Take the value for the input parameter "ID"
in NetPro from the properties dialog of the
UDP connection - tab "General
information".

LADDR

3FFD (hex)

Take the value for the "LADDR" input
parameter in NetPro from the properties
dialog of the UDP connection > "General
information" tab.

RECV

Interconnect the RECV input parameter of
FC60 "AG_LRECV" with the already
created DB1 "FROM_ABB . In this block the
received data is saved.

AS-AS Communication
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5.2 Configuration of the AS 417-4in PCS 7

Enter the following values for the input parameters of FC50 "AG_LSEND".

Table 5-12
Input parameters Value Note

ACT true true = Trigger of send job

ID 2 (dez) Take the value for the input parameter "ID"
in NetPro from the properties dialog of the
UDP connection - "General information”
tab.

LADDR 3FFD (hex) Take the value for the "LADDR" input

parameter in NetPro from the properties
dialog of the UDP connection - "General
information” tab.

LEN 756 (dez) The value of the LEN input parameter is
determined as follows:

LEN=n*4+20
n = number of data (DWORDS) to be sent
20 = frame header

SEND - Interconnect the SEND input parameter of
FC50 "AG_LSEND" with the already
created DB2 "TO_ABB". The data is read
and sent from this block.

Example for calculating the LEN input parameter
184 DWORDs are sent to Freelance 800F by PCS 7.
LEN =184 *4 + 20 = 756

524 Calling the function blocks for converting the data

Call the "RecABBRe" function block for converting the received variables of the
REAL data type in a CFC plan.

Interconnect the IN input parameter with the data source in DB1, where the
received data is stored.

Figure 5-4
8
RecAEERe 0B35S
Konwert 1/28
16¥0—IN |  ouTREAL|-
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5 Configuration Process

5.2 Configuration of the AS 417-4in PCS 7

46

Call the "RecABBRo" function block for converting the received variables from the
BOOL data type in a CFC plan.

Interconnect the following input parameters with the data source in DB1, where the
received data is stored.

e INBL.1
INBL_2
INBL_3

INBL_4
Figure 5-5

9
RecABEBo
Konwvert

& ] TR ArreT
(=1 21} i i =]

g
o R L L
I

Call the "SndABBRe" function block for converting the received variables from the
REAL data type in a CFC plan.

Interconnect the IN input parameter with the data source in DB2 where the data to
be sent to Freelance 800F, is stored.

Figure 5-6

10
SndABERe
Konvert

3.95— 1IN OUTDWORD |—

Call the "SndABBRo" function block for converting the received variables from the
REAL data type in a CFC plan.

Interconnect the IN input parameter with the data source in DB2 where the data to
be sent to Freelance 800F, is stored.

Figure 5-7

11

SndABEBo
Konwert
1—{INEL 1 OUTDWORD |—
INEL 2
1—INEL 3
1— INEL 4
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6 Installation

6 Installation

6.1 Installation of the hardware

6.1 Installation of the hardware

The figure below shows the hardware configuration of the application:

Figure 6-1

PCS7 Standard Automation System with
CPU417-4 and CP443-1

ala | ol

SCALANCE X208
e

AC 800F with EI 813 F

SCALANCE X208 !

IP address:
172.20.1.199

SIMATIC PCS7 OS/ES 547B IE

P address:l

172.20.1.200
PCS 7 Process Control System

Engineer

Freelance 800F Process Cor

(KT

P address:
172.20.1.112

ing Station

IP address:
172.20.1.100

ntrol System

For details on the hardware components, please refer to chapter 2.3 Hardware and

software components used.

The table below gives an overview of the IP addresses as well as the devices
which are used in the hardware setup of the application.

Table 6-1
Device IP Address
CP443-1in AS 417-4 172.20.1.199
EI 813F in AC 800F controller 172.20.1.112
SIMATIC PCS 7 OS/ES 547B IE 172.20.1.200
Engineering Station Freelance 800F 172.20.1.100
Note The setup guidelines for PCS 7 must always be followed. Further information on

installation guidelines for PCS 7 can be found in the "SIMATIC Process Control
System PCS 7 Compendium Part A - Configuration Guidelines" manual. This is
available as a download via the following link:

http://support.automation.siemens.com/WW/view/en/35016996

6.2 Installation of the software

In the manual "SIMATIC Process Control System PCS 7 V7.0 SP1 PC
Configuration and Authorization" you will find information on installing PCS 7. This
is available as a download via the following link:

http://support.automation.siemens.com/WW/view/en/27002558

AS-AS Communication
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7 Startup of the Application

7.1 Commissioning the application in PCS 7

v

7.1

Startup of the Application

Commissioning the application in PCS 7

When commissioning the application in PCS 7 proceed as follows.

Set IP address and PG/PC interface of the SIMATIC PCS7 OS/ES 547B IE workstation

Table 7-1

No.

Instruction

Comment

1.

Open the properties dialog of the Local
Area Networks (LAN) in the Windows
network setting of the SIMATIC PCS7
OS/ES 547B IE workstation to assign the
IP address.

Enter the IP address 172.20.1.200 and
the subnet mask und confirm the entry

Internet Protocol (TCP/IP) Properties i 21 x|
General |

You can get IP setlings assigned automatically if your netwark supports
this capability. Othensse, you need to ask your network administrator for
the appropriate |P settings.

" Qbtain an IP addiess automatically
—0% se the following IP address:

with "OK".
l[P address: [ 172,20 1 200
Subnet mask: | 255,255 .255 . 0 J
Default gateway: | | = 5 ;
€ Obtain DNS server addiess automatically
—( Lse the following DNS server addresses:
Preferred DNS server: | . . .
Alternate DNS server: | . . .
Advanced...
0K | Concel |
2. Open the SIMATIC Manager via Start »> | LB e e e
SIMATIC > SIMATIC Manager I eIt RPNVt Aok
o D= |22 | » B Customia, . Ctri+alt+E
Open the "Set PG/PC Interface..." dialog = Access Protection >
in the SIMATIC Manager via the Options = ﬁﬂ sl '
o[l crus174 Text Libraries »
menu > Set PG/PC Interface... S &0 57 Prograni2%) | Langiaga for Diplay Daviasss
@J Sources Manage Multiingual Texts »
{£3 Blocks
@k CP 4431 i
Ratorerica s ,
Confioe Netwerk
Simulate Modiles
Configure Process Diagnostics
ChxData »
Set PGPC Interface. ..
AS-AS Communication
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7 Startup of the Application

7.1 Commissioning the application in PCS 7

No. Instruction

Comment

3. Under "Interface Parameter Assignment
Used" select the following entry:

TCP/IP > <Network card>
Confirm your selection by clicking OK.

Set PG/PC Interface

Access Path | LLDP |

Access Point of the Application:

|STONLINE  (STEP7)
(Standard for STEP 7)

Interface Parameter Assignment Used:

» TCR/IP -> Broadcom Netiireme Gig.. >|

[TEPAP > Broadcom NetXireme Gig... Properties... I

B2150 Ind. Ethemet > Broadcom Net 4 | Diagnastics... |
i |

HETCP/IP -> Broadcom MetXtreme Gis Copy
TCP/IPlAuto] -> Broadcom NsMArelﬁ Delete
»

[Assigning Parameters to Your NDIS CPs
with TCP/IP Protocol (RFC-1006))

i Interfaces
Add/Remove:

AS-AS Communication
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7 Startup of the Application

7.1 Commissioning the application in PCS 7

Setting IP address of CP443-1in AS 417-4
Table 7-2

No. Instruction

Comment

1. Open the "Set PG/PC interface..." dialog
in the SIMATIC Manager via the PLC
menu > Edit Ethenet Node....

QSIMATIE Manager - [UDP_ABB -- C:\Program Files'Siemens\Step7's
@ File Edit Insert [PLC View Options ‘Window Help
O& | g‘:‘ =4 | Access Rights

=] 5 UDP_ABE Download

=] Corfigure. ..
51§ CPU 41 Compile and Download Objects. ..
E-HF CP 443 jnaditn PG

Upload Station to PG...

o R

Chrl+L
Gtrl 4k

2. Click the "Browse..." button to search your
network for accessible nodes.

Select the MAC address of the CP443-1
and enter the IP address 172.20.1.199
and subnet mask 255.255.255.0 for the
CP443-1 in the "Edit Ethernet Node"
dialog.

Click the "Assign IP Configuration" button
to assign the IP address and the subnet
mask just entered to the CP443-1.

Click the "Close" button to exit the "Edit
Ethernet Node" dialog.

- Ethemet node -
Nodes accessible online
MAC address: [00-06-6C-A4-44.58 | Browse... |
~SetlP
% Use IP parameters
P addr D
IP address: 172201199 % Dy ot e ke
Subnet mask: 255,255, 255.0 ) © Userouter
Address
¢ Obtain IP address from a DHCP server
Identified by
& ClientID | MAC addres € Device name
Client ID: [
Agsign IP Configuration
Assign device name
Device name:
- Reset to factory settings
Reset
Close Help

50
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7 Startup of the Application

7.1 Commissioning the application in PCS 7

Load hardware configuration and user program of AS 417-4

Table 7-3

No.

Instruction

Comment

1.

Open the properties dialog of the
Industrial Ethernet Interface of the
CP443-1 in the hardware configuration of
the AS 417-4.

In the "General" tab, click the
"Properties..." button. The "Properties —
Ethernet interface PN-IO" dialog is
opened.

Properties - PN-10 (R0/S5.1) ..

General | Addresses | PROFINET | Synchionization | Media Rledundancy |

v

Short description: PN-O

Device name: |PN-iI3

¥ Support device replacement without sxchangeable medium

~ Interface

AS 417-4.

Subsequently load the configuration in the
CPU of the AS 417-4.

Type: Ethemet
Device number: 0
Address: 172201199
Networked: yes
Comment:
=
£l
oK Cancel Help
2. In the "Properties — Ethernet interface PN- |
10" dialog - "General" tab enter the IP General  Paremetes |
address 172.20.1.199 and the subnet I~ [SeUMAC address 7 use 150 protocol
mask 255.255.255.0 which you have MACaddess [
already assigned to CP443-1. =
¥ | |P protacol is being used
Assign a subnet to CP443-1. If there is no ; —
subnet yet, click the "New..." button and i;:'.m,,c O R
create a new subnet. r::”“"
Apply the settings with OK. ey
Mew. |
Propetties...
Dejete
3. Save and compile the configuration of [iHw Config - [AS11 (Configuration) -- UDP_ABB]

ﬁstation Edit Insert PLC “ew Opbions Window Help

Deri@)a ne (@We Do B W

1 PS 407 104 Download
3 ﬁ CPU 417-4 Save and Compile
X2 DR

X3 MPLOP

IF1

IF2

5 CP 4431

%] 0

X1 PT Poi T

X1 P2 Foit 2

Once the configuration of the AS 417-4 is completed, load the user program into

the CPU of the AS 417-4.
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7 Startup of the Application

7.2 Commissioning the application in the Freelance 800F process control system

7.2 Commissioning the application in the Freelance 800F

process control system

When commissioning the application in the Freelance 800F process control system

proceed as follows.

Setting IP address and PG/PC interface of the engineering station

Table 7-4
No. Instruction Comment
1. | Open the properties dialog of the Local 2]
Area Networks (LAN), to set the IP General |
address of the engineering station in the - = &
. : ‘ou can get |P settings assigned automatically if your network supports
Wln.dOWS. network sgttlngs of the this capability. Otherwise, you need to ask your network administrator for
engineering station in the Freelance 800F the apprapriate P sellings.
process control system. _ .
" Obtain an IP addess automatically
Enter the IP address 172.20.1.100 and & Use the folowing IP address:
the subnet mask. 1P address:
Subnet mask: 255,255 .255 . 0
Detault gateway: | | ;
€ (btain DNS server sddress automatically
— & Use the following DNS server addresses:
Preferred DNS server: | ; ) )
Alternate DNS server. | . . .
Advanced... I
0K I Cancel |

2. Select the Start menu > Programs
- ABB Industrial IT >
Freelance 800F Vx.x 2>
Configure.

In the General Settings menu enter
the IP address 172.20.1.100 and the
subnet mask 255.255.255.0 of the
engineering station in the Freelance 800F
process control system.

ime: of the process

= Digivie FResouce |0 / IP dddess
Ingert the P address and the associabed subret mask: of your
congatel.

Hote that e

IE Addeear W2.X. 1.8

boat Mask: ZE = 00

[ O I |

52

AS-AS Communication
V1.0, Entry ID: 39168210




Copyright © Siemens AG 2009 All rights reserved

7 Startup of the Application

7.2 Commissioning the application in the Freelance 800F process control system

No. Instruction

Comment

3. Open the engineering tool "Control Builder
F"via Start > Programs > ABB
Industrial IT > Freelance 800F
VX.X.

Select the Project menu > Network..
to open the Network Configuration
dialog.

Fi] Industrial IT Control System Freelance 800F Control Builder F innovtour Configuratiol

Project Search! Edt System Options Help

Save
Doc

o b EE x| RRRE 8 « 82

E]

Check
Check all
Show error list

Heade

{08 (CONF)

il ASO1 (ACB00F)

— @01 ASO1.USRTask [TASKLIST)

|— @01 ASO1ET200M [TASK) [PLC mode]
@01 EA-Signale [PL)[On]
L — @01 EASignale [FBD)

—— @02 SFC_Task 1 [TASK] [Cyclic, T#500ms)

— @03 Task_1 (TASK) (Cyelic, T#500ms)

01
moz
mo3
|o4
mos
@os

L— @01 Prog_1 (PL)(On)
|

Alarme [FBD)
NP111 (FBD)
NK113 (FBD)
NK112 [FBD]
NK111 [FBD]
FC111 (FBD)

L @04 ASO1USRTask (TASK) [Cyclic,T#100ms)
L— @01 User_Send (PL) (On)

@02 Asm
—mEn
—— @ o2
——@ 03
—mud
—— @ 05
t——@ 06
— @ o7

L—@ 01 UDP-Kopplung (FBD)
.5YSTask [TASKLIST)
ASD1.ColdSt [TASK] [Once]
AS01.WarmSt (TASK] [Once)
ASD1.Run (TASK] [Once)
ASD1.5top [TASK] [Once]
AS01.Error [TASK] [Once)
ASD1.LatCSnd [TASK] [Cyclic, T#1s)
ASD1.LatCRecv [TASK] [Cyclic, T#1s]

4. Selet type AC800F. Click the Edit button
to open the Network Configuration
AC800F2 dialog.

sctwork Configuration x

Py ype Rz rome Rez 1D IPoddez1 | IPaddess2 |
DEs Fil 1722001183
DG5S OFCT 172201100

CE] o | _omd |

5. Enter the IP address 172.20.1.112 of the
AC 800F controller.

Network Configuration ACB0DF2 x|

1~ Function Block -
Mame: ACBD0OF2
Type: ACAD0F
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7 Startup of the Application

7.2 Commissioning the application in the Freelance 800F process control system

engineering tool "Control Builder F" and
select the Load menu - Changed
objects, to load the settings.

No. Instruction Comment
1 1 i M !"‘lnduslrial IT Control System Freelance 800F Control Builder F innovtour Configuratios
6. Verify all settings made in Project menu
> Check all Project Searchl Edt System Options Help
' sae oy |mlelx] R 0 « @2 E
8 [CONF)
ASD1 [(ACB00R)
m,'?"“‘ —@ 01 AS01.USRTask (TASKLIST)
B ——@01 ASDIET200M [TASK) [PLC mode)
Comment @01 EASignale [PL) (On)
Netwerk... L @01 EASignale (FBD)
Comisshoning P = s N N P P N
- ——mmUE ori_iask_1 [1ASR] [LyCic, i420Umsj
(e @03 Task_1 [TASK] [Cyclic, T#500ms]
L— @01 Prog_1 (PL)(On)
@01 Alarme (FBD)
& 02 NPiT1 {FBD)
@03 NK113 (FBD)
@04 NK112 (FBD)
@05 NK111 [FBD)
@06 FC111 [FBD)
L— @04 ASOIUSRTask (TASK) [Cyclic,T#100ms)
—@01 User_Send (PL) (On)
—m 01 UDP-Kopplung [FBD)
7 nght C”Ck the ACBOOF Controller in the ¥&] Industrial IT Control System Freelance 800F Control Builder Finnovtour Commissioning: Pro|

Project Search! Edt Load System Windows Options Help

@01 innoviour

felo| RiRR D B8|% 02 « 82 b

L— @01 tourd8 (CONF)
—@ 01 ASO1 (ACB00F)Running
——@ 01 AS01.USRTask

L |F open
@02 SFC_T Header.. .
@03 Task_'  Show selected objects...
1 st

= o
=07

3)Running

1 Search
| Disp| ations,
@04 NK112 [FBD)

W05 NKI11 (FBD)
W06 FC111 (FBD)
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8 Operation of the Application

8.1 Operation of the application in PCS 7

8 Operation of the Application

8.1 Operation of the application in PCS 7

Monitoring receive data in the variable table

Table 8-1

No. Instruction

Comment

1. Add another variable table in the
AS 417-4 user program.

{SIMATIC Manager - [UDP_ABB -- C:\Program Files'\Siemens' Step7\4

@Fie Edit PLC WView Options Window Help
0w 8 - T = T

= Symbolic name

System data

MNR1

1 Organization Block,
2 Function Block

3 Function

4 Data Block

5 Data Type
& Variable Table

2. | Add the receive data area for
monitoring via the Insert menu >
Range of Variables...

ol @ | el ol

ST ]

=1 Dlﬁ[l Row
all Comment Line

o i el e Tobl

es tri+K IModify val.lel

o Symbol Cirl43 |

3. 756 bytes are defined as receive data
area in DB1 from address 0 onward.
Via the variable table you can monitor
the receive data area and therefore the
data received by ABB (header frame
and user data).

The user data received is saved in DB1
from address 20 onwards.

Elvar - [VAT _recv -- UDP_ABB\AS11\CPU 417-4\57 Program(29)]
ﬁ‘rable Edt Insert PLC Varisble Yiew Oplions Window Help

_| D|D|Q_| % [2af@ o] | x| 25[&] M|

Address ] | Display format| Status vaue | Modify value
1 DBTDEW 0 "FROM_ABE" Header WORD_1 HEX
2 | 0B1DBW 2 'FROM_AEE"Header \WORD 2 HEX
3 | DB1DBW 4 "FROM_ABE" Headsr WORD_3 HEX
[4 | 0B10BW & 'FROM_ABE"Header \WORD 4 HEX
[5 | D0B1DBA B "FROM_MEE"Header WORD_S HEX
[ | OB10BW 10 "FROM_AEE" Headsr WORD_S HEX
[ | ©DB1D0BW 12 'FROM_ABE"Headsr WORD 7 HEX
[ | DB1DBW 14 "FROM_ABE" Header WORD B HEX
[@ | [DB1DBA 16 "FROM_ABE"Header WORD_9 HEX
[10° | [0B1DBW 18 'FROM_ABE"Header WORD_10  HEX
11 | DB1DBD 20 “FROM_ABE’IMAIORD_1 HEX
[12 | ©0B10BO 24 "FROM_ABE"INWORD 2 wex
13 | DB1DBD 25 "FROM_ABB"INMWORD_3 HEX
[14 | DE1DBO 32 "FROM_ABE"INWORD 4 X
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8 Operation of the Application

8.1 Operation of the application in PCS 7

Controlling send data via the variable table

Table 8-2
No. Instruction Comment
1. Set the input parameter ACT=1 at The send job is triggered or excecuted.

FC50 "AG_LSEND".

2. Add another variable table in the K/ SIMATIC Manager - [UDP_ABB -- C:\Program Files\Siemens)\Step T
AS 417-4 user program. &P File Edit | Insert PLC View Options Window Help
D | 8% Ve 2 % = &Elm &
¥
B : UDF_# . name | 5pmbosic name
=l AS System data -
Bl o7, software » lnr1
= m 1 Organization Block M_4BB
M7/ Saftware » 2 Function Block B
. ... 3Functon
4 Data Block
5 Data Type
6 Variable Table
3. Add the send data area for controlling Efvar - [VAT_send -- UDP_ABB\AS111CPU 417-4\57 Progra
the send data via the Insert menu > K2 Table Edt | Insert PLC Variable View Options Window
Range of Variables... ]
#| D] X g
—I —I—I- Comment Line J El—l
W, t
Syles| | 1 Variable Tabl...
Range of Wariables... Ctrl4K Modity value
Symbiol Chri4]
4. 756 bytes are defined as send data Ghfvar - [YAT_send -— UDP_ABB\AS11\CPU 417-4\57 Progran(29)]
area in DB2 from address 0 onward. B Lable Edt Isert PLC Varisbe Mew Cptons Window el
Via the variable table you can control #| D@ 8] &l8|efo|«| X| %8| ﬁ”
the data (header frame and user data) Syfsr| 2| B[t ermt———r nctvate modity values
to be sent to ABB. A adoress | symoal [ isptay formet] Status vaue] Modiy value
The user data to be sent is saved in L e e e S
2 DB2DEW 2 "TO_ABB" Header WORD_2 HEX
DB2 from address 20. 3 DE2DEW 4 "TO_ABE" Header WORD_3  HEX
4 DE2DEW & "TO_ABB" Header WORD_4 -HEX
5 DB2DEMWY & "TO_ABB" Header WORD_S HEX
& DB2DEW 10 "TO_ABB" Header WORD_6 -HEX
7 DB2 DEW 12 "TO_ABB" Header WORD_7 HEX
i DBE2DEW 14 "TO_ABB" Header WORD_S -HE)(
El DB2DEW 16 "TO_ABB" Header WORD_9 :I‘E)(
11| omoep 20 ToABeOUTWORDA  HEX
12 DB2DBD 24 "TO_ABB" OUTWORD 2 -I‘EX
13 DB2DBD 28 "TO_ABB" OUTWORD 3 HEX
14 DB2DBD 32 "TO_ABB" OUTWORD 4 -I‘E)(
AS-AS Communication
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8 Operation of the Application

8.2 Operation of the application in the Freelance 800F process control system

8.2 Operation of the application in the Freelance 800F
process control system

Table 8-3
No. Instruction Comment
1. In the engineering tool "Control Builder ¥5] Industrial IT Control System Freelance 800F Control Builder F innovtour Config

F" go to the commissioning mode via
Project menu - Commissioning.

| Project Searcht Edit System Options Help

e ) olsmlelx| R O« 8l

Check
Check all
Show error list

D8 (CONF)
ASD1 (ACBOOF)
B 01 AS01.USRTask [TASKLIS
" @i
L @01 EASignale (PL) (On)
L @01 EASignale [FBD)
|— @02 SFC_Task_1 [TASK] [Cyclic,T#500ms]
— B 03 Task 1 (TASK] [Cyclic,TH500ms)
L @01 Prog_1 [PL) [On)
@01 Alarme (FBD)
W02 NP111 (FBD)
@03 NK113 (FBD)
B 04 NK112 [FBD)
B 05 NK111 (FBD)
@06 FC111 (FBD)

2. Select the FBS program with a send or
receive block in project tree.
Subsequently open the Define
Debug Windows dialog via the
Windows menu > Define debug
windows....

¥iJIndustrial IT Control System Freelance 800F Control Builder F innovtour Commissioning:
Project Search! Edit Load System | Windows Options Help

|| R|ERE 8 &
B0
L— @01 tour08 [CONF]
——® 01 AS01 (AC80OF)Running
|— @01 AS01.USRTask [TASKLIST)
@01 ASODIET200M [TASK) [PLC mode]Running
L @01 EASignale (PL)On
L— @01 EASignale [FBD]
——@ 02 SFC_Task_1 [TASK] [Cyclic, T#500ms)Running
—— @03 Task_1 [TASK] [Cyclic. T#500ms]Running
L—® 01 Prog_1 (PL)On
——@ 01 Alarme (FBD)
@02 NP111 [FBD)
@03 NK113 [FBD)
——@8 04 NK112 [FBD)
@05 NK111 [FBD)
L— @06 FC111 [FBD]

Show trend window

3. | Atfirst the dialog is empty. Doubleclick
the respective variable in the plan
which you would like to add.

Define Debug Windows 3 x|

Data format

21 Recivy_11.rReal_18 |
22 Recivy_11.rReal_19
23 Recivy_11.rReal_20
24 Recivy_11.rReal_21
25 Recivy_11.rReal_22
26 Recivy_11.rReal_23
27 Recivy_11.rReal_24
28 Recivy_11.rReal_25
29 Recivy_11.rReal_26
30 Recivy_11.rReal_27
31 Recivy_11.rReal_28
32 Recivy_11.rReal_29
33 Recivy_11.rReal_30
34 Recivy_11.rReal_31 i
35 Recivy_11.rReal_32 Display
;- ¥ Value window

- [~ Trend window

Fixed-point 1
Fixed-point 2

:Fixed-poillt 3
_Fixed-point 4

Delete
Delete All
Load Conf.

Save Conf. |

36 Recivy_11.rReal_33
37 Recivy_11.rReal_34
38 Error_00

39 Staty 00
1 Struktur.sREALD |

Trend options
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8 Operation of the Application

8.2 Operation of the application in the Freelance 800F process control system

No. Instruction Comment
4. | In this application example a single k|
variable of a structure is controlled. e e S|
Once you have selected the structure
the Select Component dialog will be
opened.
Mark the variable you need for
operation and apply the settings with
OK.
o ] Cancel | Selectal |
5. | The Define Debug Windows dialog x
will display the desired variable. T Fedwy Tieai 15 = '“!“"'7 Ce< 1]
. . 22 Recivy_11.rReal_19 ancart
Add other variables according to the 21 Recivy 11.1Real 20 Float Cancel
. . i IxXed-point
same procedure, if other variables are %6 Foch 11 Aeal a2 ::ixa:-:oin:g Tomic
it IXed-poin
to be operated. 27 Recivy 11 sl 24 “Fixed-point 4 F—
1 H 28 Reci 11.rReal_25
Once you hqve defined all \{arlables 2o R:E;g:”_[ngczﬁ v
exit the Define Debug Windows 3 giz;x_:}-;g:::-gg
dialog W|th OK 32 Flcl:ivy:ﬂ:rRealZZB Down
33 Recivy_11.rReal_30
34 Recivy_11.rReal_31 Display LI
35 Recivy_11.rReal_32 .
36 Recivy_11.Real_33 ¥ Value window &l
g; E:rzlg]—u"'m“'j“ [~ Trend window Load Cont.
39 Staty 00
Trend options | Save Conf. |
6 Open the Val ue Wi ndOW d|alog Via !L"lndustna\ IT Control System Freelance 800F Control Builder F innovtour Commissioning:
" | the Windows menu > Show value e LR S L
- . R{Z|‘.' EE‘|E2“-‘E| =]
window to display and control the B - B
. . Tt i
values of the defined variables. —@01 tourd8 (CONF)
@01 AS01 [ACB00F)Running
—— @ 01 AS01.USRTask [TASKLIST]
— 01 ASO1ET200M (TASK) (PLC mode]Running
L—® 01 EASignale (PL)On
L— @01 EASignale (FBD)
—— @02 SFC_Task 1 [TASK] [Cyclic. T#500ms]Running
—— B 03 Task_1 [TASK] [Cyclic.T#500ms]Running
L— @01 Prog_1 (PL)On
@01 Alarme (FBD)
@02 NP111 (FBD)
@03 NK113 (FBD)
@04 NK112 [FBD)
@05 NK111 [FBD]
@06 FC111 [FBD]
- ommunication
AS-AS C t
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8 Operation of the Application

8.2 Operation of the application in the Freelance 800F process control system

settings with OK.

No. Instruction Comment
7. | The defined variables are displayed
with the current value. Doubleclick the No. | Data... | variable name | Comment
variable to change the value. B L . . :

5 REAL Recivy_11.rReal_2 0.0 Werk 3
[ REAL Recivy_11.rReal_3 0.0 Wert 3
7 REAL Recivy_11.rReal_4 0.0 Werk 3
g REAL Recivy_11.rReal 5 0.0 Wert 3
9 REAL Recivy_11.rReal_6 0.0 Wert 3
10 REAL Recivy_11.rReal_7 0.0 Werk 3
11 REAL Recivy_11.rReal_g 0.0 Wert 3
12 REAL Recivy_11.rReal_9 0.0 Wert 3
13 REAL Recivy_11.rReal_10 0.0 Wert 3
14 REAL Recivy_11.rReal_11 0.0 Werk 3
15 REAL Recivy_L1.rReal_12 0.0 Wert 3
16 REAL Recivy_11.rReal_13 0.0 Werk 3
17 REAL Recivy_11.rReal_14 0.0 Wert 3
18 REAL Recivy_L1.rReal_15 0.0 Wert 3
19 REAL Recivy_11.rReal_16 0.0 Wert 3
20 REAL Recivy_11.rReal_17 0.0 Werk 3
21 REAL Recivy_L1.rReal_18 0.0 Wert 3
22 REAL Recivy_11.rReal_19 0.0 Werk 3
23 REAL Recivy_11.rReal_20 0.0 Wert 3
24  REAL Recivy_11.rReal_21 0.0 Wert 3
25 REAL Recivy_11.rReal_22 0.0 Werk 3
26 REAL Recivy_11.rReal_23 0.0 Wert 3
27  REAL Recivy_11.rReal_24 0.0 Wert 3
26 REAL Recivy_11.rReal_25 0.0 Werk 3
29 REAL Recivy_11.rReal_26 0.0 Wert 3
30 REAL Recivy_11.rReal_27 0.0 Wert 3
31 REAL Recivy_11.rReal_28 0.0 Wert 3
32 REAL Recivy_11.rReal_29 0.0 Wert 3
33 REAL Recivy_11.rReal_30 0.0 Wert 3
34 REAL Recivy_11.rReal_31 0.0 Wert 1
35 REAL Recivy_11.rReal_32 0.0 Werk 2
36 REAL Recivy_11.rReal_33 0.0 Wert 3
37 REAL Recivy_11.rReal_34 0.0 Wert 3
38 BOOL Errar_00 TRUE

39 INT Staky_00 23

1 REAL Strukbur SREALD 0.5

8. Enter the new value and apply the

i

REAL  StukhusREALD  [H

oK I Cancel
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9 Related Literature

9 Related Literature

9.1 Bibliography

This list is not complete and only represents a selection of relevant literature.
Table 9-1 Bibliographic references

Topic Title
11 STEP7 Automating with STEP7 in STL and SCL
Hans Berger
Publisher: Vch Pub
ISBN-10 3895783412
ISBN-13 9783895783418
12/ CFC SIMATIC Process Control System PCS 7 CFC for SIMATIC S7
http://support.automation.siemens.com/WW/view/en/27002752
13/ Installation SIMATIC Process Control System PCS 7 V7.0 SP1 PC
PCS7 Configuration and Autorization
http://support.automation.siemens.com/WW/view/en/27002558
/41 | Configuration SIMATIC Process Control System PCS 7 Compendium Part A —
with PCS 7 Configuration Guidelines
http://support.automation.siemens.com/WW/view/en/35016996
15/ Commissioning | S7-CPs for Industrial Ethernet Configuring and Commissioning
/ Configuration Part A - General Application
CP443-1 http:/support.automation.siemens.com/WW/view/en/31526062
9.2 Internet Links

This list is not complete and only represents a selection of relevant information.
Table 9-2 Internet links

Topic Title
\1\ UDP protocol http://support.automation.siemens.com/WW/view/en/26484229
\2\ Siemens | http://support.automation.siemens.com
IA/DT
Customer
Support
\3\ ABB http://www.abb.com/
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Table 10-1 History
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Modifications
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27.11.2009

First version
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