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Warranty and Liability

Note The Application Examples are not binding and do not claim to be complete
regarding the circuits shown, equipping 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 safe 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 these
Application Examples 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”). The damages for a breach of a substantial
contractual obligation are, however, limited to the foreseeable damage, typical for
the type of contract, except in the event of intent or gross negligence or injury to
life, body or health. The above provisions do not imply a change of the burden of
proof to your detriment.

Any form of duplication or distribution of these Application Examples or excerpts
hereof is prohibited without the expressed consent of Siemens Industry Sector.

Security  Siemens provides products and solutions with industrial security functions that

ipforma- support the secure operation of plants, solutions, machines, equipment and/or

tion networks. They are important components in a holistic industrial security
concept. With this in mind, Siemens’ products and solutions undergo continuous
development. Siemens recommends strongly that you regularly check for
product updates.

For the secure operation of Siemens products and solutions, it is necessary to
take suitable preventive action (e.g. cell protection concept) and integrate each
component into a holistic, state-of-the-art industrial security concept. Third-party
products that may be in use should also be considered. For more information
about industrial security, visit http://www.siemens.com/industrialsecurity.

To stay informed about product updates as they occur, sign up for a product-
specific newsletter. For more information, visit
http://support.automation.siemens.com.
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1.1 Overview
1 Task
1.1 Overview

Introduction

The diagnostics of devices, modules and networks play an ever-increasing role in
automation technology. By diagnosing with a user program, faulty modules can be
detected. This enables you to also program responses to diagnostic messages,
such as, for example, that your plant is stopped in the event of certain diagnostic
messages.

Note When diagnostic information is displayed on different visualization devices and
not used in the user program, it is generally recommended to use the integrated
system diagnostics of the S7-1500 controllers (see System Diagnostics with S7-
1500 and TIA Portal).

Please note that the integrated system diagnostics also work in the “STOP”
mode of the S7-1500 controller. This is not possible with the manual diagnostics
in the user program.

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

Figure 1-1
Controller Diagnostic
information HMI
W PROFINET IE
ault ault ault ault
|I0-Device 1 10-Device 2 |O-Device 3 I0-Device n

Description of the automation task

The automation tasks consists of monitoring a PROFINET IO distributed system
with different network components. It is to guarantee the possibility of individual
diagnostics of the devices and components. The user program takes on the system
diagnostics of the plant with the help of the integrated diagnostic instructions. The
diagnostic information detected is displayed on an operator panel.

Diagnostics in User Program with S7-1500
Entry ID: 98210758, V1.0, 09/2014 4


http://support.automation.siemens.com/WW/view/en/68011497
http://support.automation.siemens.com/WW/view/en/68011497

© Siemens AG 2014 All rights reserved

1 Task
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1.2 Requirements / Scenarios

Requirements of the automation task

With the application, the programmer is to get an introduction to system diagnostics
via the user program.

Apart from the integrated system diagnostics, a series of instructions for system
diagnostics is provided in the user program with the TIA Portal. Based on an
example, this application is to help you to describe the functions and the use of the
diagnostic instructions to the plant programmers.

Scenarios

The example for the use of the diagnostic instructions is divided into different
scenarios.

e User-defined alarm, based on the evaluation of the value status (quality
information) on the Al module of the CPU S7-1516

e Wire break on the DI module of the ET 200SP
e Missing supply voltage on the DI module of the ET 200MP
e Overtemperature on the SINAMICS G120 drive

Diagnostics in User Program with S7-1500
Entry ID: 98210758, V1.0, 09/2014 5
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2 Solution

2.1 Solution overview

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

:Eault
S7-1500 Diagnostic

] =D ) .
information HMI

Figure 2-1

PROFINET
Industrial Ethernet

ET 200SP

Setup

The different distributed I/O devices are connected with a S7-1500 controller via
PROFINET. The devices detect the faults on their modules and send the diagnostic
data to the respective controller. The controller evaluates this diagnostic
information with the help of the diagnostic instructions in the user program. The
operator panel displays evaluated information graphically in a plant overview or in
the respective device view.

Note The diagnostics described here in the user program can also be used for
PROFIBUS systems.

Diagnostics in User Program with S7-1500
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2 Solution

2.1 Solution overview

Delimitation
e This application does not include a description of the integrated system
diagnostic.

e This application does not contain a complete discussion of all diagnostic
possibilities with the user program. The extension of the present code by the
user is therefore possible and necessary.

e This application does not include a detailed description of the diagnostic
instructions.

Note A more detailed description on the diagnostic instructions is available in the TIA
Portal V13 online help or in the System Manual STEP 7 Professional V13.0.

e This application does not include a description of the diagnostic instructions of
S7-1200 controllers.

Basic knowledge of these topics is assumed.

Required knowledge
Basic knowledge of the following issues is assumed:
e STEP7V13
e WinCCV13
e STEP 7 block architecture and programming
e PROFINET-IO

Diagnostics in User Program with S7-1500
Entry ID: 98210758, V1.0, 09/2014
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2.2 Hardware and software components

2.2 Hardware and software components

2.21 Validity

This application was tested with
e STEP 7 V13 Update 5
e S7-1500 V1.6

222 Components used

The application was generated with the following components:

It is recommended to perform the hardware configuration with the TIA Selection
Tool:

http://www.siemens.com/tia-selection-tool

Note The hardware and software products used can also be found in the file in the
“98210758 User_defined_diagnostics PRODUCTS_v10.zip” archive folder. Use
the TIA Selection Tool for this purpose.

Since not all products were yet available in the TIA Selection Tool at the time of
creation, all articles which are not yet available in the TIA Selection Tool are
marked “gray” in the following list.

Hardware components

Table 2-1
Component No. Article number Note

CPU 1516-3 PN/DP 1 6ES7516-3AN00-0ABO | Alternatively, a
different CPU
S7-1500 can be used.

Memory card, 1 6ES7954-8LE02-0AA0

12 Mbytes

Digital input, 1 6ES7521-1BL0O0-0OABO | Diagnostics can be

DI 32x24VVDC HF configured

Front connector, 2 6ES7592-1AMO00-0XB0

screw terminal, 40-pin

Digital output, 1 6ES7522-1BL0O0-0ABO | Diagnostics can be

DQ 32x24VDC/0.5A ST configured

Analog input, 1 6ES7531-7KF00-0ABO | Diagnostics can be

Al 8xU/I/RTD/TC ST configured

Front connector, 1 6ES7592-1BM00-0XB0

push-in technology, 40-pin

Diagnostics in User Program with S7-1500
Entry ID: 98210758, V1.0, 09/2014
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2 Solution

2.2 Hardware and software components

Component No. Article number Note

IM 155-5 PN ST 1 6ES7155-5AA00-0AB0 | ET 200MP

Digital input, 1 6ES7521-1BL00-0AB0O | Diagnostics can be

DI 32x24VDC HF configured

Front connector, 2 6ES7592-1AMO00-0XB0

screw terminal, 40-pin

Digital output, 1 6ES7522-1BL00-0AB0 | Diagnostics can be

DQ 32x24VDC/0.5A ST configured

Analog input, 1 6ES7531-7KF00-0ABO | Diagnostics can be

Al 8xU/I/IRTD/TC ST configured

Front connector, 1 6ES7592-1BM00-0XB0

push-in technology, 40-pin

IM 155-6 PN ST 1 B6ES7155-6AA00-0BNO | ET 200SP

with server module,

with bus adapter 2xRJ45

DI 16x24VDC ST 1 6ES7131-6BH00-0BAO | Diagnostics can be
configured

BU type A0, 16 push-in, 1 6ES7193-6BP00-0DAO

2 infeed term. separate

(digital/analog, max.

24VDC/10A)

DQ 16x24VDC/0.5A ST 1 6ES7132-6BH00-0BA0 | Diagnostics can be
configured

BU type AO, 16 push-in, 2 6ES7193-6BP00-0BAO

2 infeed term. jumpered

(digital/analog,

24VDC/10A)

AQ 4xU/l ST 1 6ES7135-6HD00-0BA1 | Diagnostics can be
configured

CU240E-2 PN-F 1 6SL3244-0BB13-1FA0 | SINAMICS G120 with
FW 4.6

PM340 1 6SL3110-1SB11-0AAQ

IOP 1 6SL3255-0AA00-4JA0 (optional)

TP1200 Comfort 1 6AV2124-0MC01-0AX0

SIMATIC Field PG M4 1 6ES7716-.....-0...

Article not in the TIA Selection Tool at the time of creating the application.

Diagnostics in User Program with S7-1500
Entry ID: 98210758, V1.0, 09/2014
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2.2 Hardware and software components

Standard software components
Table 2-2

Component

No.

Article number

Note

STEP 7
Professional V13
Update 5

6ES7822-1..03-..

WinCC Advanced
V13 Update 5

6AV210.-....3-0

SINAMICS
Startdrive V13
Update1

6SL3072-4DA02-0XG0

can be downloaded for
free
see \3\

Sample files and projects

The following list includes all files and projects that are used in this example.

Table 2-3

Component

Note

98210758_User_defined_diagnostics_ DOKU_v10_en.pdf

This document.

98210758_User_defined_diagnostics_ CODE_v10.zip

This zip file includes the

STEP 7 project.

98210758_User_defined_diagnostics_ PRODUCTS_v10.zip

The zip file contains:
TIA Selection Tool file

with hardware and
software products.

Diagnostics in User Program with S7-1500
Entry ID: 98210758, V1.0, 09/2014
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3 Basics

3 Basics

Basics on system diagnostics

In the SIMATIC environment the diagnostics of devices and modules are
summarized by the term “system diagnostics”. The monitoring functions are
automatically derived from the hardware configuration.

All the SIMATIC products refer to integrated diagnostic functions with which you
can detect and repair faults. The components automatically report a possible
operational fault and supply additional detailed information. Plant-wide diagnostics
can minimize downtimes.

Diagnostic instructions

There is a cross-vendor structure for data records with diagnostic information. For
the determination of the system diagnostics of a device in the user program, the
following instructions are available in STEP 7.

Table 3-1
Instruction Description

RD_SINFO Read out start information of the current OB
RT_INFO Read out runtime statistics (not part of this application)
LED Read LED status
Get_IM_Data Read identification and maintenance data
GET_NAME Read out name of a module
GetStationInfo Read out information of a 10 device
DeviceStates Read module state information in an 10 system
ModuleStates Read module status information of a module
GEN_DIAG Generate diagnostic information (not part of this application)
GET_DIAG Read diagnostic information (not part of this application)

Reporting instructions

The following instructions are available in STEP 7 for creating messages in the
user program.

Table 3-2
Instruction Description
Program_Alarm Create program message with associated values
Get_AlarmState Output message state
Gen_UsrMsg Create user diagnostic messages
Note For more detailed information about the instructions, please refer to the TIA

Portal V13 Online Help.

Diagnostics in User Program with S7-1500
Entry ID: 98210758, V1.0, 09/2014 1
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4 Function Mechanisms

41 General overview

Program overview

The following figure shows the program structure of the whole STEP 7 project.

Figure 4-1

T T
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User-defined program

Data block System blocks

In the following table, all blocks of the user program are described.

Diagnostics in User Program with S7-1500
Entry ID: 98210758, V1.0, 09/2014
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4 Function Mechanisms

4.1 General overview

The user program consists of the following elements:

Table 4-1
Symbolic name Description
DiagDataDB The global data block includes the data structures:
e |0 system
e Controller
e Devices with their modules
e  Error buffer
Startup The startup OB calls the “DiagStartupFB” function block and
[OB100] transfers the structures of the global “DiagDataDB” block to
the block.
DiagStartupFB The function block determines the hardware ID of the modules
[FB100] and the individual modules from the slot with the “GEO2LOG”
instruction. The “Get_Name” instruction reads out the device
name.
DiagMainOB The cycle OB calls the “DiagMainFB” function block and
[OB123] transfers the structures of the global “DiagDataDB” block to
the block.
In order to evaluate a digital signal, the block calls the
“DiagSignalFB” function block.
DiagMainFB The function block evaluates the status of the error LED of the
[FB1] controller with the “LED” instruction. In the event of a fault, it
calls the “DiagDevicesFB” function block.
DiagDevicesFB The function block reads the status of the PROFINET 10
[FB2] devices with the “DeviceStates” instruction and therefore
detects the faulty IO devices.
The “ModuleStates” instruction reads out the module status of
the faulty 10 devices and of the local modules of the controller.
DiagSignalFB In the block, a program message is created with
[FB4] “Program_Alarm”.
The block calls the “DiagUsrMsgFB” function block.
DiagUsrMsgFB The function block writes a user diagnostic message into the
[FB5] diagnostic buffer of the controller with the “Gen_UsrMsg”
instruction.
Diagnostic error interrupt | The diagnostic interrupt OB calls the “RD_SINFO” instruction.
[OB82] The OB is called by the operating system when a diagnostic-
capable module detects a change of its diagnostic state.
Pull or plug of modules The pull/plug OB calls the “RD_SINFO” instruction. The OB is
[OB83] called by the operating system when a configured module or
submodule of the distributed 10 is pulled or plugged in.
Rack or station failure Der module rack failure OB calls the “RD_SINFO” instruction
[OB86] and the “DiagPNIOFB” function block. “RD_SINFQO” reads the
start information of the OB and transfers it to the
“DiagPNIOFB” function block.
DiagPNIOFB The function block checks whether there is an error in the
[FB3] PROFINET IO system.

Diagnostics in User Program with S7-1500
Entry ID: 98210758, V1.0, 09/2014
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4 Function Mechanisms

4.2 Global data block DiagDataDB [DB6]

4.2 Global data block DiagDataDB [DB6]

Overview

The following figure shows the structure of the global “DiagDataDB” data block.
Figure 4-2

-0 EX

..rammbausteine » Diagnostic » DiagDataDB [DB6]

=l oW s

i ol ReaEB Y =
DiagDataDB
Mame Datentyp Startwert

4] - Static =

<0 = » I0_System "I0SystemStruct”

= » FLC "PLCStruct”

] = » Devices *DeviceStruct”

<] = » Errorlist *ErrorListStruct”

4 = AlarmsDeviceStates Word 1680

4= AlarmsModuleStates Word

The data block is used as interface of the application for the outside. The DB
“DiagDataDB” saves the hardware ID and the error status of the following
components:

PROFINET IO system
Controller

Devices

Modules

In addition it saves the last ten errors in a buffer.

The individual tags of the components were summarized in the following structure
for a better overview.

10System [IOSystemStruct]
This structure includes the tags of the 10 system.

Table 4-2
Tag name Data type Default Meaning
value
Laddr HW_IOSYSTEM Hardware ID of the 10
system (system data type)
ErrorState Bool Error status of the 10 system

Diagnostics in User Program with S7-1500
Entry ID: 98210758, V1.0, 09/2014
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4 Function Mechanisms

4.2 Global data block DiagDataDB [DB6]

PLC [PLCStruct]
This structure includes the tags of the controller and of the local modules.

Note

Table 4-3

Tag name

Data type

Default
value

Meaning

ModuleNumHigh

Int

Highest Slot number of local
modules

DeviceldPLC

HW_DEVICE

32

Hardware ID of the controller
for module status (system
data type)

ErrorState

Bool

Error status of the controller

SlotLaddr

Array[0..4] of HW_IO

Hardware ID of the local
module (system data type)
The array index
corresponds to the slot
number.

SlotErrorState

Array[0..4] of Bool

Error status of the local
modules

The array index
corresponds to the slot
number.

If you change the default value of ,ModuleNumHigh*, you also have to adjust the

two arrays.

Devices [DeviceStruct]

Note

This structure includes the tags of the devices.

Table 4-4
Tag name Data type Default Meaning
value
DeviceNumHigh | Int 3 Highest device number
ModuleNumHigh | Int Highest Slot number of
modules
ErrorLED Ulint 2 Identification number of the
ERROR LED
ErrorLEDFlash Int LED status color 1 flashes
ProblemMode Ulint 5 Selection of status

information to be read

Device

Array[0..3] of
DeviceSingleStruct

See DeviceSingleStruct
The array index
corresponds to the device
number.

If you change the default value of ,DeviceNumHigh®, you also have to adjust the

array.

Diagnostics in User Program with S7-1500

Entry ID: 98210758, V1.0, 09/2014
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4 Function Mechanisms

4.2 Global data block DiagDataDB [DB6]

Note If you change the default value of ,ModuleNumHigh®, you also have to adjust the
two arrays in “ModulStruct”.

Devices.Device[x] [DeviceSingleStruct]

This structure includes the tags of the individual devices.

Table 4-5
Tag name Data type Default Meaning
value
Laddr HW_Device - Hardware ID of the device
(system data type)

Name String - Device name
ErrorState Bool - Error status of the device
Module ModulStruct - See ModulStruct

Devices.Device[x].Modul [ModulStruct]

This structure includes the module tags of a device.

Table 4-6

Tag name

Data type

Default
value

Meaning

SlotLaddr

Array[0..4] of HW_1O

Hardware ID of the modules
(system data type)

The array index
corresponds to the slot
number.

SlotErrorState

Array[0..4] of Bool

Error status of the modules
The array index
corresponds to the slot
number.

ErrorList [ErrorListStruct]

This structure includes the tags of the error list.

Table 4-7
Tag name Data type Default Meaning
value
Index Int 0 Index indicates the last error
entry
MaxError Int 10 Max. Number of error entries
Error Array[0..10] of - See ErrorSingleStruct
ErrorSingleStruct

Note You can specify the maximum number of error entries with MaxError. If you

change the value you also have to adjust the array.

Diagnostics in User Program with S7-1500

Entry ID: 98210758, V1.0, 09/2014
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4 Function Mechanisms

4.2 Global data block DiagDataDB [DB6]

ErrorList.Error [ErrorSingleStruct]
This structure includes the tags of an error entry of the error list.

Table 4-8
Tag name Data type Default Meaning
value

ErrorState Bool Error status
( 0 = outgoing, 1 = incoming)

Laddr HW_ANY Hardware ID of the faulty
components (system data
type)

DeviceNr String Device number of the faulty
device

DeviceName String Name of the faulty device

SlotNr Int Slot number of the faulty
module

Timestamp DTL Time stamp of the fault

Diagnostics in User Program with S7-1500

Entry ID: 98210758, V1.0, 09/2014
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4 Function Mechanisms

4.3 Function block DiagStartupFB [FB100]

4.3 Function block DiagStartupFB [FB100]

The function block detects the hardware IDs of the components of the plant already
when the controller starts up in order not to stress the running process further.

Interfaces
Figure 4-3 Call in “Startup [OB100]”
Table 4-9
Type Parameter Data type Description
InOut | I0_System I0SystemStruct | Diagnostic data of the IO system
PLC PLCStruct Diagnostic data of the controller and their local
modules
Devices DeviceStruct Diagnostic data of the devices and modules

Call of instruction ,,GEO2LOG*
Abbildung 4-4 Call ,GEO2LOG*

Decermine hardware identifie

45 al := GEQ2LOG (GEOADDR := #Geohddr, LADDR => #Gec Laddr):

10 IF # ral = 0 THEN ... END _IF;

68 | END_FOR;

Call of instruction ,,Get_Name*
Abbildung 4-5 Call ,Get Name*

_DB" (LADD! y

STATION_NR ir.STATION,
57 DONE => #Ge
: BUSY => #Get

55 & "Get_Name

59 ERROR => #G
60 LEN => #G

€1 STATUS => #Getl
62 DATA :=

Diagnostics in User Program with S7-1500
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4.3 Function block DiagStartupFB [FB100]

Function description

The hardware IDs are required to determine the diagnostic information in the user
program of the diagnostic instructions.

The block is used for detecting the hardware ID of the components automatically
with the “GEO2LOG” instruction based on the slot information. The slot information
is rewritten before each call of the instruction with a tag of the “GEOADDR” system
data type.

The “GET_NAME” instruction additionally reads out the names of the
PROFINET IO devices.

The hardware IDs and the names are saved in the respective structure in the
global “DiagDataDB” data block.

The function block detects the hardware IDs of the following components:
e Local modules of the controller

e PROFINET IO system

e PROFINET IO devices

e Modules of the PROFINET IO devices

The following figure shows the principle flow of the function block.
Figure 4-6

Start/Stop
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4.4 Function block DiagMainFB [FB1]

4.4 Function block DiagMainFB [FB1]
The function block monitors the diagnostic status of the plant and calls the error
diagnostics only if there is a fault.
Interfaces
Figure 4-7 Call in “DiagMainOB [OB123]”
3 F"DiagMainiB IDB™ (I0 Syatem:="DiagDataDB 0 Syatem
. S : ,
Table 4-10
Type Parameter Data type Description
InOut | 10_System I0SystemStruct | Diagnostic data of the |0 system
PLC PLCStruct Diagnostic data of the controller and their local
modules
Devices DeviceStruct Diagnostic data of the devices and modules
Error ErrorListStruct Error list of the last error
AlarmsDeviceStates Word Trigger tag for message texts of the “DeviceStates”
instruction
AlarmsModuleStates | Word Trigger tag for message texts of the “ModuleStates”
instruction

Call of instruction ,,LED*

Abbildung 4-8 Call ,LED*

I+

Val := LED(LADDR := "FLC
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4 Function Mechanisms

4.4 Function block DiagMainFB [FB1]

Function description

The function block evaluates the status of the error LED of the controller with the
“LED” instruction. If the LED displays a fault (LED status = 4), the block calls the
“DiagDevicesFB” function block to evaluate the diagnostics. If there is no fault, it
resets the error status in the data block.

The following figure shows the principle flow of the function block.

Figure 4-9

Diagnostics in User Program with S7-1500
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4.5 Function block DiagDevicesFB [FB2]

4.5 Function block DiagDevicesFB [FB2]

The function block evaluates the status of the PROFINET IO devices and their

modules.
Interfaces
Figure 4-10 Call in “DiagMainFB [FB1]”
Table 4-11
Type Parameter Data type Description
InOut | 10_System I0SystemStruct | Diagnostic data of the |0 system
PLC PLCStruct Diagnostic data of the controller and their local
modules
Devices DeviceStruct Diagnostic data of the devices and modules
Error ErrorListStruct Error list of the last error
Local_Time DTL Time stamp of the fault
AlarmsDeviceStates Word Trigger tag for message texts of the “DeviceStates”
instruction
AlarmsModuleStates | Word Trigger tag for message texts of the “ModuleStates”
instruction
Call of instruction ,,DeviceStates*
Abbildung 4-11 Call ,DeviceStates”
1 // Read cut the device states of the complete
2 etVal := DeviceStates (LADDR := #I0O
: STATE :=
Call of instruction ,,ModuleStates*
Abbildung 4-12 Call ,ModuleStates*
38 / Read module statua information of modules from faulty IO devices
39 , #ModuleScates RerVal := ModuleStates (LADDR ce [ #DeviceNum] . Laddr,
40 MOD| = &D es.ProblemMade,
11 | STATE := #Module Stace);

Diagnostics in User Program with S7-1500
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4.5 Function block DiagDevicesFB [FB2]

Function description

The function block reads the status of the PROFINET IO devices with the
“DeviceStates” instruction. If the instruction reports an error, the block interrupts the
processing with a message on the operator panel. If the instruction is executed
without errors, the block evaluates the status of the individual devices and saves
the data in the global “DiagDataDB” data block.

If the devices are faulty, the “ModuleStates” instruction reads out the status of the
modules. The block evaluates the status and saves the data in the global
“DiagDataDB” data block.

In addition, the “ModuleStates” instruction reads out the local module status of the
controller which is also evaluated and saved.

The block saves the incoming and outgoing error events in an error list.

Diagnostics in User Program with S7-1500
Entry ID: 98210758, V1.0, 09/2014 23
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4 Function Mechanisms

4.5 Function block DiagDevicesFB [FB2]

The following figure shows the principle flow of the function block.
Figure 4-13
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4 Function Mechanisms

4.6 Function block DiagSignalFB [FB4]

4.6 Function block DiagSignalFB [FB4]

The function block monitors a binary signal and creates program and diagnostic
messages.

Interfaces
Figure 4-14 Call in “DiagMainOB [OB123]”

21 B "DiagSignalfB_IDB"™(
Table 4-12
Type Parameter Data type Description
Input | Signal Bool The signal to be monitored.
UserMsg UserMsgStruct Data for user diagnostic message

Call of instruction ,,Program_Alarm*
Abbildung 4-15 Call ,Program_Alarm*“

Jenerate program alarm, if valus

5 BEl#Program Alarm Instance (SIG

TTUTOTAWD . _
d LTMET L AGL =

Function description

The “Program_Alarm” instruction monitors the binary input signal and generates an

incoming or outgoing program message if there is change of signal.

The block calls the “DiagUsrMsgFB” function block and in the process transfers the

“UserMsg” input data for a user diagnostic message.

Note If required, you can read out and evaluate the message status of the program
message with the “Get_AlarmState” instruction. In the process, you can e.g.
check whether a message was acknowledged in order to then continue the
sequence in the program.

Diagnostics in User Program with S7-1500
Entry ID: 98210758, V1.0, 09/2014

25




© Siemens AG 2014 All rights reserved

4 Function Mechanisms

4.6 Function block DiagSignalFB [FB4]

The following figure shows the principle flow of the function block.
Figure 4-16

Diagnostics in User Program with S7-1500
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4 Function Mechanisms

4.7 Function block DiagUsrMsgFB [FB5]

4.7 Function block DiagUsrMsgFB [FB5]
The function block generates a user diagnostic message in the diagnostic buffer of
the controller for a binary input signal. The block is required since the
“Gen_UsrMsg” instruction otherwise writes the user diagnostic message cyclically
into the diagnostic buffer.
Interfaces
Figure 4-17 Call in “DiagSignalFB [FB4]”
1 #DiagUsrMsgFB_Instance (UserMag:= #UaerMag);
Table 4-13
Type Parameter Data type Description
Input | UserMsg UserMsgStruct Data for a user diagnostic message

Call of instruction ,,Gen_UsrMsg*

Abbildung 4-18 Aufruf ,Gen_UsrMsg*

22 ate user diagnostic ala
¢retval := Gen UsrMag(Mode :=
TexcID := &
25 TextListID :

Associalues :s=

UserMsgStruct
This structure includes the tags for a user diagnostic message.
Table 4-14
Tag name Data type Start value Meaning
Sig Bool The signal to be monitored.
TextID Ulnt ID of the text list entry, which is to be
used for the message text
TextListID Ulint ID of the text list that includes the text list
entry
Value1 to Int Associated values 1 to 8 of the message
Value8

Diagnostics in User Program with S7-1500
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4 Function Mechanisms

4.7 Function block DiagUsrMsgFB [FB5]

Function description

The function block checks the signal state of the input signal. If the signal status is
TRUE, the status of the message (“mode”) is set to incoming message or if it is
FALSE to outgoing message.

The “Gen_UsrMsg” instruction writes a user diagnostic message into the diagnostic
buffer of the controller based on the input parameter of the function block. A query
prevents that the message is written cyclically into the diagnostic buffer.

The following figure shows the principle flow of the function block.
Figure 4-19
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4 Function Mechanisms

4.8 Function block DiagPNIOFB [FB3]

4.8 Function block DiagPNIOFB [FB3]

The function block evaluates the status of the PROFINET IO systems based on the
start information of the OB.

Interfaces
Figure 4-20 Call in “Rack or station failure [OB86]"

B9
*DiagPNIOFE_IDE" IQ
WFB3
“DiagPNIOFB™
== EN
SRD_SINFO_
TOP_S1— ToP_sI
"DiagDataDE".
10_System — |0 _System
"DiagDataDBE".
ErrorList — Error ENO —
Table 4-15
Type Parameter Data type Description
Input | TOP_SI S|_classic Start information of the OB
InOut | I0_System 10SystemStruct | Diagnostic data of the IO system
Error ErrorListStruct Error list of the last error

Note The description of the system data type (SDT) “Sl_classic” can be found in the
online help of SIMATIC STEP 7 V13.

Call of instruction ,RD_SINFO“ in ,,Rack or station failure [OB86]“
Abbildung 4-21 Call ,RD_SINFO* in ,Rack or station failure [OB86]*

RD_SINFO
#RD_SINFO_

RET_vAL — RetVal
#RD_SINFO_

TOP_SI — TOF_SI
#RD_SINFO_

START_UP_S| — >1art_Up_5|

w—EN ENO —

Diagnostics in User Program with S7-1500
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4 Function Mechanisms

4.8 Function block DiagPNIOFB [FB3]

Function description

In the event of a failure of the PROFINET 10 system, the operating system of the

controller calls the “Rack or station failure” error OB for an incoming and also for an
outgoing event. The OB therefore calls the “DiagPNIOFB” function block only once
per event and in the process transfers the start information of the OB which is read
out in the OB with the “RD_SINFO” instruction.

The “DiagPNIOFB” function block checks the start information of the OB based on

whether an event occurred in the PROFINET 10 system. If this is the case, it is
polled whether an incoming or an outgoing event is pending and the respective
status is saved in the global “DiagDataDB” data block.

The following figure shows the principle flow of the function block.

Figure 4-22

( Start/Stop >

v

Read local time

Error

No

PROFINET

incoming /
outgoing

incoming

Status (incoming)
save PROFINET IO system

Status (outgoing)
save PROFINET IO system

v

( Start/Stop ><
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5 Configuring the HMI Screens

5.1 Configuring a device in the plant overview

5 Configuring the HMI Screens

As an example, this chapter describes the integration of the collected diagnostic
data of the controller to the screen elements of the HMI based on the “ET 200MP”

device.

5.1 Configuring a device in the plant overview

The “Topic_001.0_PlantOverview” screen shows a global overview of the plant.
The integration of the “ET 200MP” device is described below.

Table 5-1
No. Action
1. Open the “Topic_001.0_PlantOverview” screen in the TIA portal.
2. 1. Add a graphic object of the device. Alternatively, you can also use a

rectangle.
2. Insert a rectangle into the screen for the status display.
3. Add an output field into the screen for the name of the STRING type.

4. Place a transparent button for the navigation in the detail view over the
hic object.

SIEMENS:

SHAMKES G120
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5 Configuring the HMI Screens

5.1 Configuring a device in the plant overview

No.

Action

3. 1.

Select the rectangle for the status display.
2. Add a new animation of the “Appearance” type.

3. Assign the tag the respective control tag of the device status from the global
data block. In this example, the device has device number “2” (see device
property). For this reason, select “ErrorState” of the device with index “2”.

4. Specify the background colors for the ranges “0” and “1”.

SIEMENS

5/22/2014 1:31 M

(1)
BT e

~ [l PLC_1 [CPU 1516-3 PNIDP]
Neme Dewtype | Commen
None
N s
» @ 10_System o= -
e a rrorState ool =
~ @ Devices b °
~ @ Device 1
» @ Devicel1] »
» <€ Device[2]
» <@ Device[3] E
» @ Devicels]
: — » @ Devicels]
Properties Animations Events » @ Devicel6] [
frmrere | » @ Devicel7] vl [<] 5] [~]
F =
Ovenview [Ishowal CE 4 K3
® Tag
v ®, Display _ _
i Add new anima__ |, Name: |DiagDataDB_Devices_Device(2}_Errorsy=...| @ Range
i Appearance ¥ Address: O Multiple bits =
» F Movements (1 - e
Renge o Background color  Border color Flashing
o o =@ozs0 FEMoco v = & U
- = 51 1 W 2s5.0.0 MWooo No Bl
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5 Configuring the HMI Screens

5.1 Configuring a device in the plant overview

4, 1. Select the output field for the device name.

2. Assign the tag the respective control tag of the device name from the global
data block. In this example, the device has device number “2” (see device
property). For this reason, select “Name” of the device with index “2”.

[foroms  [W|[15[<] B I U § Az E: A =: ¥:Qd

SIEMENS

5/23/2014 733 A

~ [ PLC_1 [CPU 1516-3 PNIDP]
[ Program blocks =]
Fess —| |Neme Data type Comment
~ [t Diagnostic o
~ @ DiagbataDB [D86] -
» €110 system e LD S
»anc |
~ <@ Devices <
v < Device |
» < Device[1] Y
» < Device[2]
» <@ Device[3]
» <@ Devicel4]
» <@ Devicels]
Properties [ Animations | » @ Devicele]
=¥ Propenty list Ganer » <l Device[7] [v] €] w B
Generl [Cshowall (8 2o oviece[R{X]
Appearance 4
Characteristics i Tag: |ataDB_Devices_Device(2)_Name [...| Displayformat: | String T~
Layout i PLCtag: DiagDataDB.Devices Device[2]Name A Decimal places: [0 % 2
':"‘:“””“ 1 Address: String[254 Field length: (13 3]
Flashing d i
v Leading zeros:
StylelDesigns Type ‘
Miscellaneous Mode: [Output - ~[v]
L
Security &I - D

5. 1. Select the transparent button for the navigation in the detail view.
2. Add the “Activate Screen” function in “Click”.
3. Select the screen of the “Topic_001.3_ET200MP* detail view.

[Tehoma. [E[sx)B I USASE

SIEMENS

312202018 1531 M

~ (& HM_1 [1P1200 Comfont]

~[E screens —
Neme Neme with type version

0_General - e
<
2| 001, lication
5l 001 Appl L0 7op 10 Plantovery... Topic_001.0_PlantOverview
» ] 002_Suppor i - »
] Topic001.1.57.1500  Topic_001.1_57_1500
B0 Topic 0012 £T2005  Topic_001.2_ET2005P

P[] Topic 0013 ET200M  Topic_001.3_ET200MP
£ Topic 0014 G120 Topic_001.4_G120
Properties | Animations Events Texts
LT BEE X [<] 5]
81 click [ Addobecs | [v]X]
Press = —
Release 0 Screen name [Fopic.001 3_ET2000F =]
Activate Object number o
Deactivate ] <Add function>
Change H
[<] = >
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5 Configuring the HMI Screens

5.2 Configuring a device in the detail view

5.2 Configuring a device in the detail view

The “Topic_001.3_ET200MP” screen shows the detail view of the “ET 200MP”
device. The integration of the modules is described below.

Table 5-2
No. Action
Open the “Topic_001.3_ET200MP” screen in the TIA Portal.
2. 1. Add the graphic objects of the modules. Alternatively, you can also use a
rectangle.
2. Insert a rectangle into the screen for the status display.
Device view ET 200MP SIEMENS:
3. 1. Select the rectangle for the status display of the head module.

2. Add a new animation of the “Appearance” type.

3. Assign the tag the respective control tag of the device status from the global
data block. In this example, the device has device number “2” (see device
property). For this reason, select “ErrorState” of the device with index “2”.

4. Specify the background colors for the ranges “0” and “1”.

~ [ PLC_1 [CPU 15163 PNIDP]
[ Program blocks
E nostic
~ @ DiagDataDB [D86]
» @10 System
ranc El

Neme Detatype | Comment

Properties | Animations | Events

g
<]

Appearance

3
4]
Hig

Ovenview

[showall
+ ®, Display =g ]
I Add new anima__ | Name: [DiagDataDe_Devices_Device(2) Emorst/ &, @ Range

“a Appearance G‘ Address:
» £ Novements (|

il

O Multiple bits
Range a Background color  Border color Flashing

o o @050 Moo [Flne = 2
1 Wxsoo  Mooo No =l

<l

<[ [ >
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5 Configuring the HMI Screens

5.2 Configuring a device in the detail view

4.

1. Select the rectangle for the status display of the first module.
2. Add a new animation of the “Appearance” type.

3. Assign the tag the respective control tag of the module from the global data
block. In this example, the module is inserted in slot 2 (see device view). For
this reason, select “SlotErrorState” with index “2”.

4. Specify the background colors for the ranges “0” and “1”.

<[ [ >

~ [ PLC_1 [CPU 15163 PNIDP] 1
e g e Name ~ losatpe Commi
~ & Diagnostic e =~
2O e e &
T a  slotmorsatel] gool
S 19 sloErosuel] e Bool  [&F
S a slomrsetef] 8ool
e j@ slororsutel] Bool
e a  slororsatels] Bool
e a sl 8ool \
et a  slmorsatel7] 8ool 1
\ affEEEE a  sltmorsuels] 8ool
Properties | Animations [ Events e o ] =i ]
= » < Device[4] [v] B
Overview W L] vIIx!
~ ®, Display =g
B Add new anima___ & Name: [DiagDataDB_Devices_Device{2}_Modul |=]|...] @ Renge
“ Appearance Address: O wltiple bits -
» . Movements ({ me
Range « Background color | Border color Flashing
oo =illloss.0 FEMooco [N = il
1 Ml ss.00 Moo No Bl
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6 Installation and Commissioning

6.1 Installing the hardware

6 Installation and Commissioning
6.1 Installing the hardware
The figure below shows the hardware setup of the application.
Figure 6-1
L+ M L+ M L+ M L+ M L+ M
SIMATIC DI pQ Al SIIE G1]
CPU 1516 32x24VDC 32x24VDC 8xU/IRTD/TC E';r‘nzfgg
PN PN 1 19 PN PN
Simulation
Wire break
[l PROFINET IE
| S Ll
L+ M L+ M L+ M L+ M
SIMATIC DI DQ AQ SIMATIC DI

IM 155-6 PN

PN PN

16x24VDC 16x24VDC

IM 155-5 PN

32x24VDC

32x24VDC

Al
8xU/IRTD/TC

PN PN
F

20...200 Ohm

Simulation overtemperature

Note

6.2

SINAMICS
CU240E-2PN-F

Motor 3-phase

PM340

U2 v2 w2

Always note the setup guidelines of the devices.

IP addresses and device names

The following device numbers, IP addresses and device names are used in the

example:
Table 6-1
Component Device number IP address Device name
(PROFINET name)
SIMATIC CPU 1516 0 192.168.0.1 PLC_1
SIMATIC IM 155-6 PN 1 192.168.0.2 ET200SP
SIMATIC IM 155-5 PN 2 192.168.0.3 ET200MP
SINAMICS CU240E 3 192.168.0.10 Drive_1
SIMATIC HMI TP1200 - 192.168.0.4 HMI_1
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6 Installation and Commissioning

6.3 Installing the software (download)

6.3 Installing the software (download)

Note At this point, it is assumed that the necessary software has been installed on
your computer and that you are familiar with the software.
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6 Installation and Commissioning

6.4 Assigning PROFINET device names

6.4 Assigning PROFINET device names

In order for all PROFINET devices to be able to communicate with each other, a
PROFINET device name must be assigned. The configured IP addresses of the
devices are automatically transferred when downloading the project.

Table 6-2: Instruction —=PROFINET in the TIA Portal

No. Action Remark

1. Start the TIA Portal and open -
the example project.

2_ Open “Devices & Network“ and DiagnoseAWP_V10 » Devices & networks l - EX
“ - ” = Topology view | Networkview |[I}f Device view |
enable the “Network view”. 8 Mo 11 oo . i R
Right click on the PROFINET 2
connection and select “Assign - _—
H ” CPU 1516-3 PNL.. Fighiight 10 system:
device name”.
PLC_1.PROFINET I0-System (100)
Highlight sync domain:
Sync-Domain_1
et ¥ ot CerlaX
5] Copy clC

3 Paste (< RV

X Delete Del

ET2005P . Drive_1
IM 155-6 PN ST G120 CU240E-2...
o Assign device name

nci

i Properties AltsEnter

Assign PROFINET device name. X

3. In this window, assign the

PROFINET device names to all

of the devices.

1. Select the “PROFINET
device name”.

2. Assign the correct devices
to the PROFINET device
names.

3. Click "Assign name".

Configured PROFINET device

(1) IPROFINETdechname plc_1 profinetschniustelle_t "I
Type: ‘

P

Online access
Type ofthe FGIFCinterface: |8 [~

PGlPCinterface: (Wl Intel(R) 525741 Gigabi Network Connection || )]

Device filter
["Jonlyshow devices of the same type

["Jonly show devices with bad parameter settings

[_Jonlyshow devices without names

Erreichbare Teilnehmer im Netaverk:
IPaddress  MAC address Type Hame Status
0000  O0-IFFEFECFOE  SINAMCS G120 CU240 - Noname assigned

["JFiash LED !
0000 286336029190 00 = 1. Noname assigned
0000  0018-18-13€874 | 571500 |0 1. Nonsme assigned
00.00 00-1B-1B-25-EE-OC a 1. Nename assigned
—©
[ Update \I Assign name I
‘Assign PROFINET device name. X

4. Repeat step 3 until all devices
have a PROFINET device name.

Configured PROFINET device

e —
Type:  [FROFINETInterface
Online access

e cftherePCinerice: T -

PGIRCinteriace: (Wl Intel(R) 82574L Gigabit Network Connection || @[]

Device filter
[J0nly show devices of the same gpe
[ onlyshouw devices with bad pararmeter settings.

(] Onlyshow devices without names

IF address MAC address Type Hame Status
tishien 0000 Q0-IFFBFECFOE  SINAMICS G120 CU... drive_1 @ ok
0000 266336029190  ET2005F et200sp @ ok
0,000 00-1B-18-25EE0C  ET200MP et200mp @ ok
0000 00-1B-18-13-C874  $7-1500 ple_1 profinetschn... @ ok
0000 00-1B-18-19-4D9E  SIMATICHM hmi_1 @ ox
Update 1 [
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6 Installation and Commissioning

6.5 Loading the project

6.5

Table 6-3

Loading the project

The software example is available on the HTML page from which you downloaded

this document.

No.

Action

Remark

1.

Unzip the compressed code folder
98210758 _CODE_V10.zip into a directory of
your choice.

Open the “DiagnoseAWP_V10.ap13” project
with the TIA Portal V13 Update 5.

Select the “PLC_1" folder of the controller in
the project navigation and click the “Download
to device” button in the toolbar.

.f_"-@ Siemens - DiagnoseAWP_V10

Project Edit View Insert Online Options Tools Window Help

S AR sepoie @ X W X 00 R AEEEG
Project tree

Devices
HOQ

~ | ] DiagnoseAWP_V10
B Add new device
oy Devices & networks
QP cru 1516 3 el
» (54 HMLL1 [TP1200 Comfort]
» |3 Drive_1 [G120 CUZ40E-2 PN-F]
» [.’ Common data

» 5[] Documentation settings

Select the “HMI_1" folder in the project
navigation of the operator panel and click the
“Download to device” button in the toolbar.

T4 Siemens - DiagnoseAWP_V10

Project Edit View Insert Online Options Tools Window Help

S 3R seepciea @ X X 9o & REGRR
Project tree

Devices
BQ O

= | ] DiagnoseAWP_Vi0
I&f Add new device
sy Devices & networks
» [ PLC_1 [CPU 1516-3 PN/DP]
%=1 1 771200 Comon]
» |3 Drive_1 {G120 CUZ40E-2 PN-F]
» f.! Common data

» 5[] Documentation settings

Select the “Drive_1” folder in the project
navigation of the operator panel and click the
“Download to device” button in the toolbar.

Notice
All motor data is always downloaded. This may
possibly result in a faulty configuration.

If you do not want to do this, only change the
parameter p601 = [2] KTY.

T4 Siemens - DiagnoseAWP_V10

Project Edit View Insert Online Opticns Tools Window Help

GO Hseepic @ X B ax 0o [ yfnem

Project tree
|| Devices |
QO

~ ] DiagnoseAWP_V10
I Add new device
ﬂg Devices & networks
» [ PLC_1 [CPU 1516-3 PN/DP]
» |3 HMI_1 [TP1200 Comfort]
R0 (6120 cuzsoe 2 ]
» -.i Common data
» |51 Documentation settings

Diagnostics in User Program with S7-1500
Entry ID: 98210758, V1.0, 09/2014

39



© Siemens AG 2014 All rights reserved

6 Installation and Commissioning

6.6 Integrating the application into an existing project

6.6 Integrating the application into an existing project

You can completely integrate the application described here into your project. The
required steps are described below.

6.6.1 Configuring the diagnostic settings

You can release the module-specific diagnostic settings for every module of your
project separately.

The following diagnostic settings are e.g. possible:

Missing supply voltage L+
Wire break

Short circuit to ground

Value status

Channel diagnostics for drives
etc.

Note For information of how to configure the diagnostic settings, please refer to
System diagnostics with S7-1500 and TIA Portal in chapter 5.
6.6.2 Integration of the PLC elements
Table 6-4
No. Action

Copy the “Diagnostic” folder in your project in “PLC_1 > PLC data types”.

Copy the “Diagnostic” folder in your project in “PLC_1 > Program blocks”.

If your project already includes error OBs, copy the networks of the error OBs of
the application to their respective error OBs. Note that the position of the inserted
code may have an effect on the program sequence.

Then delete the error OBs of the application.

4. Open the data type ,PLCStruct” and adapt the default value of the tag

».ModuleNumHigh* as well as the size of the arrays ,SlotLaddr” and
~SlotErrorState” to the highest slot number occupied by the local modules.

PLCStruct

Name Data type Default value
MeduleNumHigh Int
DeviceldPLC HW_DEVICE 32

ErrorState Bool

SlotLaddr Array[0]4] of HW_IO
SlotEmorState Array[0]4] of Bool

gapee

el s
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6 Installation and Commissioning

6.6 Integrating the application into an existing project

No.

Action

5.

Open the data types ,DeviceStruct* and ,ModulStruct".

Adapt the default value of the tag ,DeviceNumHigh“ as well as the size of the
array ,, Device® to the highest device number.

Adapt the default value of the tag ,ModuleNumHigh* as well as the size of the
arrays ,SlotLaddr* and ,SlotErrorState” to the highest slot number occupied by the
modules.

DeviceStruct
Name Data type Default value
1 4@ DeviceNumHigh Int B ]
2 @ Modulenumbigh Int
3 4a ErrorLED Ulint 2
4 @@  ErmorlEDFlash Int 4
5 4@ ProblemMode Ulnt 5
6 @ » Device Array1 uf'DevicsSingleSuu:r‘
ModulStruct
Name Data type Default value
1 4 » Slotladdr Array{o] 4] of HW_IO
2 4@ » SlotErrorState Array{0}4] of Bool

Open the FB “DiagMainFB” and the “Default tag table”. Replace the HW ID
“PLC_1[Common]” with the HW ID of your controller. To do this, drag the
respective tag from the tag table via drag & drop to “PLC_1[Common]” in the FB.

© ...PNIDP] » Program blocks » Diagnostic » DiagMainFB [FB1]

@ Tags | @ User constants |,@ System constants |
@ PGk aB caadss Fa'a £
Default tag table

Name Data type Value

s
o Hw_SubModule 51 B
PLC_1[Display] Hw_SubModule 54
PLC_1[Exec] Hw_SubModule 52 —
o Hw_SubModule 49
& opschniustelle_1 Hw_interace 60
1 (] PROFINETSchnitsstelle_1 Hw_interace 64 E

< ] ] 3] [100% (<] m >

Open the OB “DiagMainOB” and assign a new signal of your plant to the
“AlarmSignal” tag. Replace “ValueStatus_AI8".%X0.

If required, duplicate the program part for further signals or delete the program
part if you do not wish to evaluate signals.

22
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6 Installation and Commissioning

6.6 Integrating the application into an existing project

No.

Action

8.

Open the FB “DiagSignalFB” and adjust the texts to the new signal for the
“Program_Alarm” instance “#Program_Alarm_Instance”.

...WP_V10 » PLC_1 [CPU 1516-3 PN/DP] » Program blocks » Diagnostic » DiagSignalFB [FB4] - EX

v B b EBEtH OB EEaR Y POl & B =)
o o e L
3 s
2 [100% [+]

|6l Properties  [Info | % Diagnostics |

Configuration H Alarm

Basic settings Basi _

- | asic
Advanced settings | i
Additional alarm texts

m [ ]

Alarm auributes Alarm class | No Acknowledgement - E
!: Dhcknowledgmem
i; [information only
| priority |0 I~
Alarm texe | The value status of Channel 0 of the analog input module A1 8| [

in the 57-1500-5tation is FALSE.

| v

Copy the “Textlist_Al8” text list into your project in “PLC_1 > Text lists”.

Open the text lists in “PLC_1 > Text lists”. Adjust the texts to the new signal and, if
required, add new text lists for further signals.

DiagnoseAWP_V10 » PLC_1 [CPU 1516-3 PN/DP] » PLC_1 » Text lists

=
Text lists
Name Selection Comment
4 Textlist_A8 Decimal -
<Add news

Text list entries of Textlist_Al8

Range from | Range te | Entry
% B 1 The value status of Channel @31%3d@ of the analeg input medule Al 8 in the S7-1500-5tation is FALSE.
}_:i 2 2 The value @41%3d@ of Channel @31%3d@ of the analog input module Al 8 in the S7-1500-Station exceeds the upper limit.
43 3 The value @41%3d@ of Channel @31%3d@ of the analog input module Al 8 in the 57-1500-5tation deceeds the lower limit.
<Add new>
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6 Installation and Commissioning

6.6 Integrating the application into an existing project

6.6.3

Note

Integration of the HMI elements

This chapter describes the integration of the complete HMI application.
Table 6-5

No. Action

1. Copy the “Diagnostic” folder to your HMI project in “HMI_1 > HMI tags”.
The HMI messages are automatically copied in the process.

HMI in the “Connection” column.

DiagnoseAWP_V10 » HMI_1 [TP1200 Comfort] » HMi tags » Tag_Application » Tagtable_Diagnostic [19]

2. Open the “HMI tags” “Tagtable_Diagnostic” and set the HMI connection of your

F D24 %
Tagtable_Diagnostic
Name a Datatype Connection PLCneme  PLCtag Access mode

€@  DiagDataDB_AlarmsDeviceStates word  [=][HM_Connection_1 [=] PLC_1 DiagDataDB AlarmsDeviceStates =] <ymbolic acce... [+]
@  DiagDataDB_AlarmshoduleStates Word HM_Connection 1 | PLC_1 DiagDataDB AlarmshoduleStates <symbolic access>
@  DiagDataDB_Devices_Device(1]_Errorstate Bool HM_Connection 1 | PLC_1 DiagDataDB Devices Device[1] Enorstate <symbolic access>
@  DiagDataDB_Devices_Device(1)_Modul_SlotErrorstate(1}  Bool HM_Connection 1 | PLC_1 DiagDataDB Devices Device[1] Modul SlotErorstate[1]  <symbolic access>
@  DiagDataDB_Devices_Device(1)_Modul SlotErrorstate(2}  Bool HM_Connection 1 | PLC_1 DiagDataDB Devices Device[1] Modul SlotEmorstate[2]  <symbolic access>
@  DiagDataDB_Devices_Device(1]_Modul_SlotErrorstate(3}  Bool HM_Connection 1 | PLC_1 DiagDataDB Devices Device[1] Modul SlotErorstate[3]  <symbolic access>
4@  DiagDataDB_Devices_Device{1]_Name Swing | HM_Connection_1 | PLC_1 DiagDataDB Devices Device[1] Name <symbolic access>
4@  DiagDataDB_Devices_Device(2)_Errorstate Bool HM_Connection 1 | PLC_1 DiagDataDB Devices Device 2] Enorstate <symbolic access>
@  DiagDataDB_Devices_Device(2)_Modul SlotErrorstate(2}  Bool HM_Connection 1 | PLC_1 DiagDataDB Devices Device[2] Modul SlotEmorstate[2]  <symbolic access>
a DiagDataDB_Devices_Device{2}_Modul_SlotErrorState{3} Bool HM_Connection_1 PLC_1 DiagDataDB.Devices Device[2] Modul SlotErrorState[3]  <symbolic access>
4@  DiagDataDB_Devices_Device{2}_Modul_SlotErrorState{4} Bool HM_Connection_1 | PLC_1 DiagDataDB Devices Device[2] Modul SlotErrorState[4]  <symbolic access>
@  DiagDataDB_Devices_Device[2}_Name String HM_Connection_1 | PLC_1 DiagDataDB Devices Device[2].Name <symbolic access>
4@  DiagDataDB_Devices_Device{3}_Erorstate Bool HM_Connection_1 | PLC_1 DiagDataDB Devices.Device[3] ErorState <symbolic access>
@  DiagDataDB_Devices_Device{3}_Name String HM_Connection_1 | PLC_1 DiagDataDB Devices Device[3].Name <symbolic access>
@  DiagDataDB_IO_System_Errorstate Bool HM_Connection_1 | PLC_1 DiagDataDB.IO_System Errorstate <ymbolic access>
€@  DiagDataDB_PLC_ErrorState Bool HM_Connection_1 | PLC_1 DiagDataDB PLCErrorState <symbolic access>
@  DiagDataDB_PLC_SlotErorState{2} Bool HM_Connection_1 | PLC_1 DiagDataDB.PLC SlotErrorState[2] <symbolic access>
@  DiagDataDB_PLC_SlotErorState{3} Bool HM_Connection_1 | PLC_1 DiagDataDB.PLC SlotErrorState[3] <symbolic access>
@  DiagDataDB_PLC_SlotErorState{4} Bool HM_Connection_1 | PLC_1 DiagDataDB.PLC SlotErorState[4] <symbolic access>

Acquisition cycle

100 ms
100 ms
100 ms
100 ms
100 ms
100 ms
100 ms
100 ms
100 ms
100 ms
100 ms
100 ms
100 ms
100 ms
100ms
100 ms
100 ms
100 ms
100 ms

—

project in “HMI_1 >Screens”.
The “Templates” are automatically copied in the process.

3. Copy the folders “000_General”, “001_Application” and “002_Support” in your HMI

4. Link the screens with the already existing screens.

You can also only copy the tags and screens relevant for you. You have to adjust

the elements in order for the HMI application to be compiled without errors.
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7 Operating the Application

7.1 Overview

7 Operating the Application

71 Overview

The screen below shows the user interface of the operator panel.
Figure 7-1

From all
subordinate screens

System

Back Example project

Language

The “Plant overview” screen displays the configured PROFINET IO devices. The
detail view of the device opens by clicking on a device. By clicking on the “Plant
overview” button you go back to the “Plant overview” screen.
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7 Operating the Application

7.2 Diagnostics on the operator panel

7.2

7.21

Table 7-1

Diagnostics on the operator panel

Diagnostics “Value status on Al8”

The value status (quality information) is enabled on the analog input module AlI8 of
the CPU S7-1516. This example evaluates the value status and creates a program
message with the “Program_Alarm” instruction as well as a diagnostic message
with the instruction “Gen_UsrMsg” which is entered in the diagnostic buffer. In
order to diagnose the fault, please proceed as follows.

No.

Action

Remark

1.

Pull, for example, the front
plug of the analog input

module AlI8 in order to set
the value status to FALSE.

Open the “Plant Overview”
screen on the operator
panel.

The program message can
be seen in the bottom part.

9/29/2014 12:52 PM

Plant overview
VaR

I Plant overview

-

SIEMENS

$7-1500 ET 200MP SINAMICS G120

5:16:27 AM  1/1/2012 I The value status of Channel 0 of the analog input module AI 8 in the
S7-1500-Station is FALSE.
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7 Operating the Application

7.2 Diagnostics on the operator panel

7.2.2

Diagnostics “Wire break on the DI module of the ET 200SP”

The diagnostics “Wire break” are enabled on the digital input module DI16 of the
ET 200SP. In order to diagnose the fault, please proceed as follows.

Table 7-2

No. Action

Remark

1. Simulate a wire break with
a switch on channel 0.

2. Open the “Plant overview”
screen on the operator
panel.

The screen displays the
fault on the ET 200SP and
on the controller.

The error message created
by the TIA Portal can be
seen in the bottom part.
For more detailed
information of the fault,
click the symbol of the ET
200SP or the “ET 200SP”
button.

9/19/2014 10:15 AM

Plant overview

- ﬁ $7-1500 ET 2005P

ET 200MP SINAMICS G120

10:15:00 AM 9/19/2014 1

Fault: Wire break - $71500/ET200MP-Station_1

SIEMENS

|> Component: PROFINET 10-System / ET200SP / DI 16x24VDC ST_1.
1/1.0...

3. You can see the modules
of the ET 200SP in the
“ET 200SP” screen.

The head module and the
faulty module show an
error.

9/19/2014 10:15 AM

Device view ET 200SP
= 7 h

S$7-1500 ET 200SP

ET 200MP SINAMICS G120

28 10:15:00 AM 9/19/2014 1

Fault: Wire break - $71500/ET200MP-Station_1

SIEMENS

|> Component: PROFINET 10-System / ET200SP / DI 16x24VDC ST_1.

1/1.0.
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7 Operating the Application

7.2 Diagnostics on the operator panel

7.2.3
ET 200MP”

The diagnostics “Supply voltage L+ missing” are enabled on the digital input

Diagnostics “Supply voltage missing on the DI module of the

module DI32 of the ET 200MP. In order to diagnose the fault, please proceed as

follows.

Table 7-3

No. Action

Remark

1. Pull the front plug of the
input module DI32.

2. Open the “Plant overview”
screen on the operator
panel.

The screen displays the
fault on the ET 200MP and
on the controller.

The error messages
created by the TIA Portal
can be seen in the bottom
part.

For more detailed
information of the fault,
click the symbol of the ET
200SP or the “ET 200SP”
button.

9/19/2014 10:16 AM

Plant overview
- / h

S$7-1500 ET 200SP

ET 200MP SINAMICS G120

10:16:13 AM 9/19/2014 1

Fault: Supply voltage missing - on 31

SIEMENS

|> Component: PROFINET 10-System / ET200MP / DI 32x24VDC HF_1.
2/2.0/31...

3. You can see the modules
of the ET 200MP in the
“ET 200MP” screen.

The head module and the
faulty module show an
error.

9/19/2014 10:16 AM

- / Hh

I Plant overview

Device view ET 200MP

$7-1500

ET 200MP SINAMICS G120

10:16:13 AM 9/19/2014 1

Fault: Supply voltage missing - on 31
|> Component: PROFINET 10-System / ET200MP / DI 32x24VDC HF_1.
2/2.0/31...

SIEMENS
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7 Operating the Application

7.2 Diagnostics on the operator panel

7.24

Diagnostics “Overtemperature on G120 drive”

The channel diagnostics are enabled on the “Drive_1” drive. In order to diagnose
the fault, please proceed as follows.

Table 7-4

No. Action

Remark

1. Simulate the
overtemperature with the
potentiometer on the drive.

See Figure 6-1

2. Open the “Plant overview”
screen on the operator
panel.

The screen displays the
fault on the drive and the
controller.

The error messages
created by the TIA Portal
can be seen in the bottom
part.

For more detailed
information of the fault,
click the symbol of the
drive or the “SINAMICS
G120” button.

9/19/2014 10:17 AM

Plant overview
- / h

S$7-1500

SIEMENS

ET 200MP SINAMICS G120

10:17:14 AM 9/19/2014 1

Fault: Motor overload - S71500/ET200MP-Station_1
|> Component: PROFINET 10-System / SINAMICS G_1 / Drive_1.Module
Access Point...

3. You can see the drive in
the “Device view
SINAMICS G120” screen.

The drive shows an error.

9/19/2014 10:17 AM

- / Hh

I Plant overview

Device view SINAMICS G120

$7-1500

10:17:14 AM 9/19/2014 1

SIEMENS

ET 200MP SINAMICS G120

O
(/|
O

Fault: Motor overload - S71500/ET200MP-Station_1

|> Component: PROFINET 10-System / SINAMICS G_1 / Drive_1.Module
Access Point...
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7 Operating the Application

7.3 Diagnostics in the TIA Portal

7.3 Diagnostics in the TIA Portal
7.31 Diagnostics “Value status on Al8”
The value status (quality information) is enabled on the analog input module AlI8 of
the CPU S7-1516. This example evaluates the value status and creates a program
message with the “Program_Alarm” instruction as well as a diagnostic message
with the instruction “Gen_UsrMsg” which is entered in the diagnostic buffer. In
order to diagnose the fault, please proceed as follows.
Table 7-5
No. Action Remark
1. Pull, for example, the front
plug of the analog input
module Al8 in order to set
the value status to FALSE.
2. To display the diagnostic ———

message, proceed as
follows:

1.

Select the “PLC_1”"
folder and click

“Go online”

Open the online and
diagnostic window by
double clicking "Online
& diagnostics"

Click “Diagnostic
buffer”

In the “Events” area,
you will find the
diagnostic message.

e ¥ Goottine fp M IB X PORTAL

Diagnostics buffer

Events H

D0isploy Cru Time Samps in PGFCocal e

[ e P P L PR L
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7 Operating the Application

7.3 Diagnostics in the TIA Portal

7.3.2 Diagnostics “Wire break on the DI module of the ET 200SP”

The diagnostics “Wire break” are enabled on the digital input module DI16 of the
ET 200SP. In order to diagnose the fault, please proceed as follows.

© Siemens AG 2014 All rights reserved

Table 7-6
No. Action Remark
1. Briefly simulate a wire
break on channel 0 with a
switch.
2. The fault is saved in the o
global data block : (2)
“DiagDataDB” in an A dmdoalai A2 i
“ H ” . . 131 A
ErrorList”. The error list is g e e
to be interpreted as follows: | @ <@~ sui E}
2 @™ » IO _System *10SystemStruct” =
1. Open the global data 5 @= b Ac “PLCStruce
“ryG ” oy 4 @ ® » Devices *DeviceStruct”
?AOC%ADIIDagnD?taDB N | 5 <@ - eronis o
e ortal. 6 @ = Index Int 2
. @ ” a = MaxError Int 10
2. Click the “Watch all @ = v Ermor Array{1.10] of "ErrorSingleStruct”
button A = - Error{1] "EmorSingleStruct” E
" o -<a ErrorState Bool TRUE e
3. Open the “ErrorList” Ra LaddF UL 165017
. 24 L DeviceNr Int 1
folder in the global 2@ Devcaitams = “Er2005
“DIagDataDB” data : E : » ::::ump ;‘1‘1 ;TL=201409'19-10:15:08.532202205
block. a = ~ Eror(2] *ErrorSingleStruct” e
“ ” 17 @ = ErrorState Bool FALSE
4' The |ndex tag 8 @ Laddr HW_ANY 1680127
i i i - L DeviceNr Int 1
IndICateS the Index Of a - DeviceName String ‘ET2005F"
the last error entry. 2@ Slothr int 1
5. The entl’y Wlth IndeX 1 :l 2 - : ;m::;]:stamp .D;:.mﬁinglgs‘mﬂ- DTL#2014-09-19-10:17:41.604622964
displays the “incoming”
fault on device 1 and
slot 1.
6. The entry with index 2

(last entry) displays the
“outgoing” fault.
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7.3 Diagnostics in the TIA Portal

No. Action Remark
3. The pending fault is saved
in “DiagDataDB” in a — s
“Devices” device list. The it sl 200 =
X . . gDataDB
list is to be interpreted as Name D ype Monitor alue
. 1 4@ ~ Swic =
follows: 2 @ = » 10 SpEm “I0SystemStruct” (&
“ . 3 @@= » AC “PLCStruct”
1' Open the DeVICe > 4 @®= ~ Devices *DeviceStruct®
Device[1]” folder. e - BECSENER it 2
&6 4@ =« uleNumHig| int
2. This is where the error | 7 @ - Bl uint 2
. 8 @ = ErrorLEDFlas! Int 4
status and the device 9@ _ = Frablemibde Uint s
name iS dISplayed 10 4:0- w Device Array[1.3] of "DeviceSingleStruct”
1 @ s« Device[l] "DeviceSingleStruct”
3 Open the “Module > 24 . Laddr HW_DEVICE 1620106
) " 134 = Name Sting 'ET2005F
SlotErrorState” folder. Ba - e e = ()
15 @ s v Modul “ModulStruct®
4. Here,anerroronslot1 | «a * b Sloteddr Arrayl0.4] ofHWLIO
. . 17 = ~ SlotErrorState Amay{0.4] of Bool
IS dlsplayed 18 g - . :\otErrSrorSmlslﬂi Bool i FALSE
19 @) = SlowEmorstate[1]  Beol [5] mue o’
20 @ = SlotErmrorState[2]  Bool FALSE
21 @ = SlotEmrorState(3]  Bool FALSE
22 4@ = SlotErorstate[4] Bool FALSE
23 @ s b Device[2] “DeviceSingleStruct”
22 a = b Device[3] “DeviceSingleStruct” 3
[<] W 3
Note For the scenarios “Missing supply voltage” and “Overtemperature on the drive”

you can proceed as described above.
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8 Related Literature

8 Related Literature

Table 8-1
Topic Title / Link

\1\ Siemens Industry | http://support.automation.siemens.com
Online Support

\2\ Download page of | http://support.automation.siemens.com/WW/view/en/98210758
this entry

\3\ | SINAMICS Commissioning tool for SINAMICS drives as option package
Startdrive for SIMATIC STEP 7 V13

http://support.automation.siemens.com/WW/view/en/68034568

\4\ System http://support.automation.siemens.com/WW/view/en/68011497
Diagnostics with
S7-1500 and TIA
Portal

\5\ STEP 7 http://support.automation.siemens.com/WW /view/en/89515142
Professional V13
System Manual

\6\ S7-1500 System http://support.automation.siemens.com/WW /view/en/59191792
Manual

9 History

Table 9-1
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