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Warranty and Liability

Note The application examples are not binding and do not claim to be complete with
regard to configuration, equipment or any contingencies. The application
examples do not represent customer-specific solutions. They are only intended
to provide support for typical applications. You are responsible for the correct
operation of the described products. These application examples do not relieve
you of the responsibility of safely and professionally using, installing, operating
and servicing equipment. 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 and 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 will be excluded. Such an exclusion will 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 compensation for damages due to a breach
of a fundamental contractual obligation is, 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
qurma— 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
https://support.industry.siemens.com.
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1 Introduction

1 Introduction

1.1 Overview

This application example shows the migration of a safety program using a sample
project. You can use this migration instruction for you own project.

This application example consists of two migration steps:

1. Migration of the STEP 7 project from STEP 7 Professional V5.6 SP1 with
Distributed Safety V5.4 to STEP 7 Professional V15.1 with STEP 7 Safety

Advanced V15.1.

Figure 1-1

STEP 7 V5.6
Distributed

Safety V5.4

2. Migration from S7-300F to S7-1500F

Figure 1-2

= ooy |
il

[ |

STEP 7V15.1

Safety
Advanced
V15.1

[aail LU e

Table 1-1
Source project Target project
1. STEP 7 project V5.x with CPU S7-300F | STEP 7 project V15.1 with CPU S7-
and ET 200S 300F and ET 200S (target project 1)
2. STEP 7 project V15.1 with CPU S7- STEP 7 project V15.1 with CPU S7-
300F and ET 200S (target project 1) 1500F and ET 200S (target project 2)

Migration of a safetyprogram to TIA Portal
Entry ID: 109475826, V1.1, 02/2019
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1 Introduction

1.2 Requirements

To be able to use the migration function integrated in TIA Portal, the software
mentioned below must be located on one computer even if the source project was
created on a different computer.

Requirements for STEP 7 V5.x
The following software must be installed:
e STEP 7 from V5.4 SP5
e Distributed Safety from V5.4 SP5

Requirements for STEP 7 V15.1
The following software must be installed:
e STEP 7 Professional V15.1
e STEP 7 Safety Advanced V15.1

Note In the case of the required project being located on a different computer than the
one it was created on, the migration process might terminate with the information
that the option packages on STEP 7 V5.x are missing. Then, perform the steps
described in Chapter 4.1 before proceeding.

Hardware to be migrated

To migrate your project to STEP 7 V15.1, the used hardware components must be
supported by STEP 7 V15.1. This applies to most hardware components actively
marketed on Oct 1st, 2007. Use the Readiness Check Tool to check if your
hardware can be migrated, see \6\.

Migration of a safetyprogram to TIA Portal
Entry ID: 109475826, V1.1, 02/2019
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2 Migration to TIA Portal STEP 7 V15.1

2 Migration to TIA Portal STEP 7 V15.1

Note The password for editing the safety program is siemens.

2.1 Migration steps

1. Unzip the enclosed file "Migration300F_V56.zip" if you would like to migrate
the sample project.

2. Open TIA Portal V15.1 and click on "Migrate Project".

Figure 2-1 Start page of the TIA Portal

#® Open existing project

@ Create new project

#® Migrate project

3. Under "Source", select the unzipped STEP 7 project with the extension "s7p".
4. Enter the desired project name and the path under "Target".

Migration of a safetyprogram to TIA Portal
Entry ID: 109475826, V1.1, 02/2019
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2 Migration to TIA Portal STEP 7 V15.1

5. Set the checkmark at "Include hardware configuration" and click on "Migrate".

Figure 2-2 Source and target project in TIA Portal

Migrate project

Select project to be migrated.

Project name: ‘ Migration_F-Program_300F_V56 |

Source path: ‘C:'.Users'.Siemens'.De5ktop‘.Migration_F_Progra m'.Migration300F_VS6'.Migration30DF_VSE'.M\gration_F-‘___|

I (v Include hardware configuration I

Target

Project name: ‘ Migration_F-Prograr_300F_V15_1|

Target path: ‘ C:lWsersiSiernens\DesktopiMigration_F_ProgramiMigration300F_V56IMigration300F_V56_V15_1_6 ||

Author: ‘Siemens

Comment:

Figure 2-3 Note on successful migration
(0039:000002) X

Migration completed successfully.

The project on hand now is the target project 1 (see Figure 1-1).

If you would like to migrate the CPU as well, you can proceed directly with
chapter 3.

Migration of a safetyprogram to TIA Portal
Entry ID: 109475826, V1.1, 02/2019
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2.2 Compiling and loading the project

221 Signature of the safety program

When migrating to STEP 7 V15.1, the signature of the safety program will be
maintained and a new approval of your safety program is not required if you do not
change anything nor compile the program.

The signature can be found in STEP 7 V15.1 under "Safety Administration”.

Figure 2-4 Signature in STEP 7 V5.6

Offine | Online |

Rack: 0 Slot: 2

Collective signature of all F-blocks with F-attributes for the block container: CBDD2246
Collective signature of the safety program: CBDD22456
Current compilation: 01/16/2013 02:44:22 PM

The safety program is consistent.

Figure 2-5 Signature in STEP 7 V15.1

F-signatures

Description Offline signature Time stamp
Collective Fsignature CBDD22A6 111612019 2:44:22 PM (UTC +1:00}

NOTICE  As aresult of compilation of the migrated project with STEP 7 Safety
Advanced, the existing program structure (with F-CALL) is transformed
into the new program structure of STEP 7 Safety Advanced (with main
safety block). This changes the collective F-signature and a new
acceptance of the safety program has to be performed.

See also \7\.

222 Compiling and loading without changing the safety program

If you do not want to change the safety program and do not want to migrate the
F-CPU, you can exclude the safety program when compiling and loading the
project, which will maintain its signature.

To do this, proceed as follows:

1. Setthe CPU to STOP.

Right click the "CPU 315F-2PN/DP" in the project navigation and select
"Compile > Software (rebuild all blocks)".

3.  When prompted for the password for the safety program, do not enter the
password and click Cancel:

Migration of a safetyprogram to TIA Portal
Entry ID: 109475826, V1.1, 02/2019
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2 Migration to TIA Portal STEP 7 V15.1

Figure 2-6
Login for safety program offline X

[l CPU 315F-2PNIDP [CPU 315F-2 PMNIDP]

4. Right click the "CPU 315F-2PN/DP" in the project navigation and select

= Safety program password:

ok || cancel \\@L

"Download to device > Hardware and software (only changes)".

5. When prompted for the password for the safety program, do not enter the
password and click Cancel.

6. Select the respective interface and click "Start search".

Figure 2-7

Extended download to device

|| Flash LED

Online status information:

2 Retrieving device information....

Configured access nodes of "CPU 315F-2PNIDP"
Device Device type Slot Type Address Subnet
CPU 315F-2PNIDP CPU315F-2 FNIDP 2 X2 PMIIE 192.168.0.1 Ethernet(1)
CPU 315F-2 PNIDP 2 X1 NPl 2
Type ofthe PGIPC interface: ﬁ_PNl’\E "l
FGIFCinterface:  [Fll ASIX AX88179 USE 3.0 to Gigabit Ethernet A, | v| (€)
Connection to interfacelsubnet: |D|rectat slot'2 X2' ‘vl @
ateway | "l 5]
Compatible devices in target subnet: [ Show all compatible devices
Device Device type Type Address Target device
CPU 315F-2FNIDP CPU 315F-2 FNIDF PNIIE 192.168.0.1 CPU 315F-2PNIDF
= = PNIIE Access address =
0 scan completed. 1 compatible devices of 2 accessible devices found. |Z|
|

Scan and information retrieval completed.

[ pisplay enly error messages

Load ||

Cancel

7. Select the CPU based on the address and then click "Load".

Migration of a safetyprogram to TIA Portal

Entry ID: 109475826,
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2 Migration to TIA Portal STEP 7 V15.1

Note

2.2.3

The IP address and the device name are automatically assigned when
downloading the project into the CPU.

8. Confirm the dialog by clicking "Load".

Figure 2-8
Load preview %
9 Check before loading
Status  |! Target Message Action
41 & ~ CPUZISF-2RNIDP Ready for loading.
0 } Device configurati.. Delete and replace system data in target Download to device
o v Standard software  Load standard software to device Consistent download
H ¥ Safety program —_ — Consistent download
Mo blocks The F-blocks will not be loaded because the safety program is not
H consistent.
[<] il [2]
| | Load | | Cancel |

9. Click "Finish" when the loading process is complete.

The project will now be loaded into the F-CPU without changing the safety program
signature.

Compiling and loading with changes on the safety program

If you perform modifications on the safety program, the password for the safety
program will be requested upon the first modification and then the signature of the
safety program will be changed.

Migrating to STEP 7 V15.1 also makes a new version of system library elements
available. If you are applying modifications to the safety program, it is advisable to
update the elements to the latest versions.

This option can be found in the project navigation under "Safety Administration >
Settings".

Migration of a safetyprogram to TIA Portal
Entry ID: 109475826, V1.1, 02/2019 10
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2 Migration to TIA Portal STEP 7 V15.1

Figure 2-9

General
w F-runtime group
Fruntime group 1 [RTG1]
F-blocks
Access protection
Settings

Safety program settings

Assignment of block numbers generated by the safety system

{®) Fsystem managed
() Fixed range

FB numbers:

FC numbers:

DB numbers:

Safety system version

-
s

Local data used in safety program

Loca| data dimension (byte): [992  [$]

Advanced settings
[ Safety mode can be disabled
[] Activation of Fchange history

You can then compile and load the program like described above. The password

will not be requested again in this case.

After compiling you get the hint that the safety program was compiled with TIA
Safety V15.1. This includes a new f-signature.

Figure 2-10

@E‘@ ‘ Show all messages m

! |Path

-

0222222200000 30000000000

MainSafety (FB1)
InstMainSafety (DB1) Block was successfully compiled.
MOD_ERR (OB122)
PROG_ERR (0B121)
COMM_FLT (OB87)
RACK_FLT(OB86)
OBNL_FLT (OB85)
IIO_FLTT (OB82)
CYC_INTS (OB35)
0OB1 (0OB1) Block was successfully compiled.
¥ Safety Administration
¥ Funtime group 1

Compiling finished (errors: 0; warnings: 0}

Description

€© ~ cru3sisFapniDP
¥ Program blocks
¥ System blocks

STEP 7 Safety
¥ FI0 data blocks
FO0001_4_8_... Block was successfully compiled.
FO0007_4_F_... Block was successfully compiled.
F_GLOBDB (DB8... Block was successfully compiled.
¥ Compiler blocks
F_FENGDB (D... Block was successfully compiled.
Block was successfully compiled.

Block was successfully compiled.
Block was successfully compiled.
Block was successfully compiled.
Block was successfully compiled.
Block was successfully compiled.
Block was successfully compiled.
Block was successiully compiled.

MainSafety Consistency check for safety program
F_ESTOP1 Consistency check for safety program
F_SFDOOR Consistency check for safety program

Compile safety program "Safety Administration’.
Consistency check for F-runtime group 'RTG1'.
‘MainSafety’.

'F_ESTOP1".
'F_SFDOOR".
'F_FDBACK'.

F_FDBACK Consistency check for safety program
I Successfully compiled (0 warning(s)) at 1/17/2019 3:15:15 PMwith 'STEP 7 Safety V15.1".
— —

1

Compiling finished (errors: 0; warmnings: 0}

Migration of a safetyprogram to TIA Portal
Entry ID: 109475826, V1.1, 02/2019
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3 Migration to S7-1500

3 Migration to S7-1500

Prerequisite

Your source project is available in STEP 7 Professional V15.1.

This chapter illustrates the steps necessary for migrating from an S7-300F to an

The migrated project with S7-1500F (target project 2) is also available for download

Objective
S7-1500 F.
at \2\.
3.1 Hardware components

The following table shows which components are exchanged during migration.

Table 3-1

Components of target project 1

Components of target project 2

Designation Article number Type Article number
CPU 315F-2PN/DP 6ES7315-2FJ14-0AB0O CPU 1516F-3 PN/DP 6ES7516-3FN01-0ABO
MMC 512 KB 6ES7953-8LJ30-0AA0 SMC 24MB 6ES7954-8LF01-0AA0

S7-300 mounting rail

6ES7390-1AE80-0AAD

S7-1500 mounting rail

6ES7590-1AE80-0AAO

3.2 Migration steps

1. Save your source project under another name: Menu "File > Save as".

2. Open "CPU 315F-2DP > Device configuration™ in the project navigation with a
double click.

3. Right click on the CPU and select "Migrate to S7-1500".

Figure 3-1

Migration of a safetyprogram to TIA Portal

Entry ID: 109475826, V1.1,

02/2019
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3 Migration to S7-1500

4. Select the respective CPU (in this case CPU 1516F-3PN/DP) and confirm with
"OK".

Be sure to select the correct CPU version.

Figure 3-2

~

CPU 315F-2 PN/DP

Article no.:

Version: @

Description:

Work memory 512 KB ; 0.05ms/1000

instructions; PROFINET connection; S7

Communication (loadable FBsIFCs);

PROFINET IO-Controller; supports RTIRT;

PROFINET interface and 2 ports;

PROFINET CBA; PROFINET CBA-Proxy;

TCPIIP transport protocol; combined

MPIIDP connection (MPl or DP master L

or DP slave); multi-tier configuration

up to 32 modules; constant DP bus

cycle time; routing; firmware V3.1, can

be used for safety applications; .
rynnartc PDOFlesfa V2
<]

i Y

Compatibility information

Information

New device:

2]

CPU 1516F-3 PNIDP

Article no.+ | ES7 516-3FND1-0ABC
Version: |v26  |v]
Description:

Fail-safe CPU with display; work i

memory 1.5 MB code and 5 MB data;

can be used for safety applications;

supports consistent safety upload;

supports PROFisafe ¥2; 10 ns bit

instruction time; 5-stage protection

concept, integrated technology

functions: mation control, closed-oop

control, counting & measuring;

tracing; Tstinterface: PROFINETIO

controller, supports RT/IRT,

performance upgrade PROFINETV2.3, [7}
=g Ldavica MRP_BADPN tranmcpnes |
<] 0 B

v [l Controllers
~ [ SIMATIC 57-1500
~ @ cru
» [ CPU 1511F-1 PN
» [ CPU 1513F-1 PN
» (3 CPU 1515F2 PN
~ [ CPU 1516F-3 PNIDP
M 6E57 516-3FNO0-0ABO
[ees7 51620t 0%e0
» [ cPu 1517F-3 PNIDP
» [ CPU 1518F4 PNIDP
» [ CPU 1518F4 PNIDP ODK
» [ CPU 1518F<4 PNIDP MFP
» [ CPU 1511TF-1 PN
» [ CPU 1515TF2 PN
» [ CPU 15167F-3 PNIDP
» [ CPU 15177F-3 PNIDP
» [§ simamc ET200 crU

Migration of a safetyprogram to TIA Portal

oK ] f Cancel
At the beginning of the migration, the following note will appear:
Figure 3-3
Security note (0628:000041)
I You have to test the program after migration!
u
The program is adjusted as much as possible during migration so that it
can run on the 57-1500.
Itis possible that additional, manual adjustments are necessary.
Make sure that you have ownership rights to the entire FLC program._Itis
vital that you test the program extensively in a test environment after
migration, before you apply it to your productive system.
more...
! oK ! | Cancel
]
V1.1, 02/2019 13
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3 Migration to S7-1500

5. Now specify how PtP instructions from the ET 200S will be handled.

If there are no PtP instructions in the program, the selection will not impact the
migration. If your program does contain these instructions, you have two
options. In this example, the new instructions are selected.

Figure 3-4 Selecting the communication module
PLC migration settings 7%

You need to use different communication instructions depending on the hardware used for the PtP
comrmunication.

Which communication instructions do you wish to use with the S7-1500?7

@EU;E new PtP instructions for the integrated communication modules of the 57-1500.

O Continue to use PtP instructions for S7-300/400 communications processors.

With the sample project the migration is carried out. However, there are error
messages:
Figure 3-5

PLC migration (0628:000003)

Errors occurred during the PLC migration.

Migration log

6. Click on "Migration log" and then "OK".

Migration of a safetyprogram to TIA Portal
Entry ID: 109475826, V1.1, 02/2019 14
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3 Migration to S7-1500

7. Unfold the error messages. You will receive the following error messages in
the sample project:

Figure 3-6

! 'Message Go to
O ¥ General

Q ¥ The following blocks could not be migrated:

Q OBNL_FLT (OB85): The OB is not supported on the target system.
Q COMM_FLT (OB87): The OB is not supported on the target system.
1 The start information of some OBs has changed.
¥ CYC_INT5 (OB35)

The call to the main block *"MainSafety” in the migrated block *CYC_INTS® must be deleted

i> PROG_ERR(OB121)

The processing of the OBs has changed.
¥ NMOD_ERR(OB122)

The processing of the OBs has changed.

(X PLC migraticn from CPU 315F-2PN/DP to PLC_1 finished with errors.
!
!
!
!
!
!

YN Y Y

Despite the errors, the migration was performed. Now, both controls are in your
project.

Note The error OBs OB85 and OB87 are not supported in the S7-1500 anymore,
because the controller would not go into STOP mode due to the errors caught by
them.

These function blocks are not migrated, but are still available in the "CPU 315F-
2PN/DP" folder in case they need to be accessed.

The next chapter describes the steps for rectifying these errors.

Migration of a safetyprogram to TIA Portal
Entry ID: 109475826, V1.1, 02/2019 15
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3 Migration to S7-1500

3.3

3.3.1

Note

Project adaptation

Error list

In order to find and rectify the errors as fast as possible, the project of the migrated
S7-1500F will be compiled. This makes a complete error list available and you can
simply jump directly to the error.

To do this, proceed as follows:

1. Rightclick "PLC_1"in the project navigation and select "Compile > Software

(rebuild all)".

You will receive the following error message in the sample project:

Figure 3-7

l General _i)" Cross-references “ Compile l

][]

Compiling finished (errors: 5, warnings: 1)

El Show sll messages | =]

Path Description
> PLC1
Safety Compile safety program 'Safety Administration’.
. PLC data types
¥ Systemdata types
F_SYSINFO (UDT) The data type was successfully updated.
¥ Program blocks
¥ MainSafery (FB1)

Network 2 Tag "FO0D001_4_8_F_DI_DC24V" QBAD_|_01 not defined.
Network 2 Tag "FO0001_4_8_F_DI_DC24V".QBAD_|_05 not defined.
Network 2 Tag "F_GLOBDBE" VKEO not defined.
Network 4 Tag "FOO007_4_F_DO_DC24V_2A".QBAD notdefined.

InstMainSafety (DB1) Block was successfully compiled.

IO_FLT1 (OB82) Block was successfully compiled.

RACK_FLT (OB86) Block was successiully compiled.

PROG_ERR (OB121) Block was successiully compiled.

. System blocks
v STEP7 Safety

RTG1Sysinfo (DB... Block was successfullycompiled.
F_Systeminfo_DB... Block was successfully compiled.
¥ CYC_INTS (OB35)

¥ Software units
Ne block was compiled. All blocks are up-to-date:

OS20020-00000000000000000020

Compiling finished (grrors: 5; warnings: 1)

You can return to the error messages by clicking "Info" on the bottom of the
screen and select the "Compile" tab.

Process the displayed error messages. For the sample project, proceed as
follows:

Migration of a safetyprogram to TIA Portal
Entry ID: 109475826, V1.1, 02/2019 16

Network 1 Direct write access to the fail-safe outputiinput "InstMainSafety” of standard block CYC_INTS.
Network 1 Astandard block cannot invoke fail-safe blocks.
Network 1 Number of updated calls in network F-CALL: 1.

MOD_ERR(OB122) Block was successfully compiled.

OBT (OB1) Block was successfully compiled.

o
o
-
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3 Migration to S7-1500

3.3.2 Devices & networks
1. Open "Devices & Networks" in the project navigation.
2. Delete the connection between CPU 315F and IM151-3PN and confirm with
the safety program password.
Note The password for editing the safety program is siemens.

Figure 3-8

IM151-3PN
IM 1571-3FN

CPU 315F-2...

CPU 315F-2PN/__. [
CFU 315F-2 FNI...

PLC 1
CFU 1516F-3 FN...

3. Click on "Not assigned" and select "PLC_1" to connect the ET 200S to the

S7-1500F.

Figure 3-9

CPU 315F-2PNJ... | IM151-3PN
CPU 315F-2 PNI__. IM151-3PN
PLC_1
Ethernet(1)

Migration of a safetyprogram to TIA Portal
Entry ID: 109475826, V1.1, 02/2019
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3.3.3 Protection

1. Double-click on the "PLC_1" icon to open the station.

2. In the next window, again double-click on the "PLC_1" icon to open the CPU
properties.

3. Select "Protection” from the menu in the "General" tab and set the desired
protection level and a password, if needed.

Figure 3-10

Access level

Select the access level for the PLC.

Access level Access ACCESS PEr...
HII Read Write Fail-safe  Password
('_') Full access incl. fail-safe (no protection) v v v v ”””"'t
@ Full access (no protection) v A4 L'
() Read access ' L'
() HM access v

() Mo access (complete protection)

4. Click "PLC_1" with the right mouse button in the project navigation and select
"Compile > Hardware (rebuild all)".

3.34 F-runtime group

In STEP 7 Safety Advanced, the call of the F-runtime group is configured via
"Safety Administration". A new, fail-safe organization block is created to call the F-
runtime group, which can be configured as desired. The safety program call in
OB35 must therefore be deleted.

To do this, proceed as follows:

Figure 3-11
(] ¥ CYC_INTS (0B35)

1 Netwark 1 Direct write access to the fail-safe outputfinput *InstMainSafety” of standard block CYC_INTS.
0 Network 1 Astandard block cannot invoke fail-safe blocks:

1. Open "PLC_1 > Safety Administration->F-runtime group 1" in the project
navigation.

2. Check the settings and select the migrated instance data block.

Migration of a safetyprogram to TIA Portal
Entry ID: 109475826, V1.1, 02/2019 18
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Figure 3-12

General = - e
~ Fruntime group -runtime group 1 [ ]

fF-runtime group 1 [RTG1]4 Fail-safe organization block
F-blocks
F-compliant PLC data types ﬂﬁ

Access protection s I
Name |FOB_1 SHCANE 3%

Web server F-admins

Main safety block

| Mainsafety [FB1]

[ Delete Fruntime group | I«E;‘vi’r"':i".rit!f:l O status bloch ‘

Settings Eventclass - [—C);Iic interrupt
Flexible F-Link Number [123 &
Cycle time | 100000 ps | p—
Phase shift |0 ps | 1-DB 'DB
Priority |12 |7 | InstMainSafety [DB1] |—;1I
F-runtime group parameters
Warmn cycle time of the F-runtime group | 200000 ps |
Maximum cycle time of the Fruntime group | 200000 ps |
DE for F-runtime group communication | (lone [~]
F-runtime group information DB | RTG1Sysinfo |
:
i Pre/Post processing of the F-runtime group
. Pre processing | (None} B2
I Post processing ‘(Ncne% [+

3. Open the block which was called from your safety program until now and
delete the call of FC "F-CALL". In this application example, this is done in

OB35, which can be deleted completely.

3.35 Update of the elements of the system library

Migrating to STEP 7 V15.1 also makes a new version of system library elements
available. If you have not done this in a previous step, it is advisable to update the

elements to the latest versions now.

This option can be found in the project navigation under "Safety Administration >

Settings".

Migration of a safetyprogram to TIA Portal
Entry ID: 109475826, V1.1, 02/2019
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Figure 3-13

Gener
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3.3.6

Value status

In the newer controllers S7-1200 and S7-1500, the channel granular QBAD bit is
replaced by the value status. The following rules apply for the value status:

FALSE: Substitute values are output.
TRUE: Process values are output.

The value status behaves inversely to the QBAD bit and is entered into the process
image of the inputs (PII).

For more information on the value status, please refer to \3\.

As this QBAD bit cannot be accessed anymore, the compiler reports the following

error.
Figure 3-14
%} - MainSafety (FE1) A
0 MNetwork 2 Tag "FOO001_4_8_F_DI_DC24V".QBAD_|_01 not defined. P
9 MNetwork 2 Tag "FO0001_4_8_F_DI_DC24V".QBAD_|_05 not defined. Pl
9 Metwork 2 Tag "F_GLOBDE" VKEO not defined. A
0 Metwork 4 Tag "FOO007_4_F_DO_DC24V_2A".QBAD not defined. P
Use the following steps to replace the QBAD bit by the value status:
Open "PLC_1 > PLC tags > Show all tags" in the project navigation.
Create the following new tags for the value status bits of the respective
channels:
Table 3-2
Name Address
posSwitch1VS %I2.1
posSwitch2VS %I2.5
contactorsVS %I17.0
Figure 3-15
Name Tag table Data type Address Retain  Acces.. |Write... Visibl...
80| contactors STEP7 classic symb... Bool %Q7.0 =) =) =)
8] estopButton STEP7 classic symb... Bool %I11.0 =) = [~
S | indAck STEP7 classic symb... Bool %Q0.0 =) = ™
< pessSwitch2 STEP7 classic symb... Bool %I1.5 M =) =)
< posSwitch1 STEP7 classic symb... Bool %I11 =) =) ™)
< indFault STEP7 classic symb... Bool %Q0.1 = =) =)
< ackButton STEP7 classic symb... Bool %I10.2 =] =] =
2| fdbackContactors STEP7 classic symb... Bool %10.3 ] ™ =
S| stopButton STEP7 classic symb... Bool %10.1 =] ™ =]
£l | startButton STEP7 classic symb... Bool 2%10.0 =) =] ]
40  posSwitch1Vs Defaulttag table Bool %12.1 =) = ™
S | posSwitch2vs Defaulttag table Bool %I2.5 E! 9 @
ST contactorsVS Defaulttag table E\ Beol [g [~} =) 7]
3. Open the "MainSafety" function block.
Migration of a safetyprogram to TIA Portal
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4. Interconnect the two inputs "QBAD_IN1" and "QBAD_IN2" of the SFDOOR
block with the newly created tags "posSwitch1VS" and "posSwitch2VS" and
negate both inputs, as the value status is inverse to the channel granular
QBAD hit.

5. Interconnect the "OPEN_NEC" input with "false". For S7-1500F controllers,
"true" and "false" can now also be used in the safety program. An F_GLOBDB
does not exist anymore.

Figure 3-16
#instsafetyDoor
SFDOOR
—-=EN
W1
"posSwitch1® — N1
W15
"posSwitch2® =& |n2
W21
"posSwitch1Ws" —@ QBAD N1
W25
"posswitch2Vs" —@ QBAD_INZ Q — #temp5idoorQ
false — DPEN_NEC #tempSfdoorAckR
frue — ACK _MNEC ACK_REQ — =1
W 2 DIAG
"ackButton” — ACK END —

6. Interconnect the "QBAD_FIO" input of the FDBACK block with the newly
created tag "contactorsVS" and negate the input, as the value status is inverse
to the channel granular QBAD bit.

Figure 3-17

#instFdback

FDBACK
o= EN
#statActivateCont
BCIOME = iy
0 3
“fdbackContactor W70
5" — FEEDBACK Q — "contactors”
d7.0 #ternpFdbackFaul
"contactorsVs" —@ QBAD_FIO ERROR —1
HUE = ACK_MEC #tempFdbackAck
W0 2 ACK_REQ — Req
"ackButton” = aArCK DIAG
T&# 1500 — FDBE_TIME EMO —

7. Save the project.

Migration of a safetyprogram to TIA Portal
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The project on hand now is the target project 2.

3.4 Compiling and loading a project into TIA Portal

1. Setthe CPU to STOP.

Right click "PLC_1" in the project navigation and select "Compile > Software
(rebuild all blocks)". The project is now being successfully compiled.

3. Rightclick the "PLC_1" in the project navigation and select "Download to
device > Hardware and software (only changes)".

4. Select the respective interface and click "Start search".

Figure 3-18

Extended download to device

Configured access nodes of "PLC_1"

Device Device type slot Type Address subnet
PLC 1 CPU1516F3 PNI.. 1X3 FROFIEUS 2
CPU 1516F-3 PN/  1X1 FMIIE 192.168.0.1 PRIIE_1
[———]
CPU 1516F-3 PNI... 1X2 PMNIIE 192.168.1.1
Type of the PGIPC interface: |—LPNI'|E "l
FGIPC interface: ﬁ Intel(R} PRO/1000 MT-MNetzwerkverbindung ‘ 'l @
Connection to interfacelsubnet: | Directatslot'1 X1° [~] Cy)
atewa [ [~] ©
Compatible devices in target subnet: [w] Show all compatible devices
Device Device type Type Address Target device
= Accessible device 57-1500 150 2B8-63-36-87-F4-4C =
. = = FHIE Access address =
[|Flash LED
Online status information:
%9 Retrieving device information... lz‘
Scan and information retrieval completed. f)
D Display only error messages
Load | | Cancel |
5. Select the CPU based on the address and then click "Load".
Migration of a safetyprogram to TIA Portal
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Note The IP address and the device name are automatically assigned when
downloading the project into the CPU.

6. Confirm the dialog by clicking "Load".

Figure 3-19

e Check before loading

Status | ! Target  Message Action
M & > orca Ready for loading. Load 'PLC_1'
H ¥ Protection Protection from unauthorized access

H
Devices connected to an enterprise network or directlyto the
internet must be appropriately protected against unauthorized
sccess, e.g. by use offirewalls and network segmentation. For
more information about industrial security, please visit

H http:iiwww.siemens.comfindustrialsecurity
a » Software Download software to device Consistent download
° » Safetyprogram Load safety program to device Consistent download
(v} Text libraries Download all alarm texts and text list texts to device Censistentdownload...
[<] il [i>]
Refresh
Finish [ l Load l l Cancel 1

7. Click "Finish" when the loading process is complete.

8. You can then delete the object "CPU 315F-2PN/DP" from the project
navigation.

9. Save the project.

Migration of a safetyprogram to TIA Portal
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3.5 Function test

After migration, the safety program must be tested. The inputs and outputs used
can be checked with regard to their functionality if the following conditions are met:

e The hardware components are wired.
e The STEP 7 project has been loaded into the S7-CPU.

Table 3-3 Testing the inputs and outputs

Action Result
1. Press the acknowledgement button Acknowledgment and fault indicators
are switched off
Press the start button Contactors are switched on
Press the emergency stop Contactors are switched off, fault
indicator is switched on
4. Unlock the emergency stop Acknowledgment indicator is switched
on

Press the start button

Press the acknowledgement button Acknowledgment and fault indicators
are switched off
Press the start button Contactors are switched on
Open the safety door Contactors are switched off, fault
indicator is switched on
9. Shut safety door Acknowledgment indicator is switched
on
10. Press the acknowledgement button Acknowledgment and fault indicators

are switched off

11. Press the start button Contactors are switched on

make a new generation of the safety program necessary. This changes the
collective F-signature and a new acceptance of the safety program has to
WARNING  be performed.

é The necessary exchange of safety-certified hardware components would

The application of a safety program which has not been approved may lead to
personal or machine damage, as well as legal disadvantages.

See also \8\.

Migration of a safetyprogram to TIA Portal
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4 Possible Errors during Migration

4.2

Possible Errors during Migration

Project is inconsistent

Proceed as follows, if you receive the error message "The conventional project is
inconsistent":

4,

Open the source project in STEP 7 V5.x.
In the Project tree, right-click on "Blocks" and select "Check block consistency".
Click on "Compile".

Figure 4-1

i Check block consistency. -

Program Edit View Help

B @e

&t &3 T E™|mos
K2 | objects

Object Higrarchy:  DB1 -> FB1

{Q_ﬂ 57 program Call Tree (References)

=---§ ) #f DBL -- Instance DB - FB1 [F_DE]

MRS o M i progun Ir Fan)
@ £f FB2 "Anaog_values” [F_FBED]

@ #f FE185 "F_TOMN" [F_STL]

. Ee-ER #FB21S "F_ESTOPL" [F_FED]

Blocks are being compiled...
Generating RSE blocks..,

FB49 [R3E]
oThe configuration of the configured hardware of the project is inconsistent. The diagnostic block cannot be ge

1 Errer(s), 6 Warning(s)

[}

4 | [l
Y 1:Compile ,& 2:Info/

Press F1 for help.

Close STEP 7 V5.x and start the migration in STEP 7 V15.1 again.

Missing options packages

In case the migration is aborted with the message that the options packages of
STEP 7 V5.x are missing, perform the following steps.

Proceed as follows to rectify the error:

1.
2.
3.

Open the source project in STEP 7 V5.x.
Save your source project under another name: Menu "File > Save as".

Activate the checkbox at "Reorganization (slow)" and enter a new name.
Complete with "OK".

Migration of a safetyprogram to TIA Portal
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4.3

4.4

4. Due to the missing option packages you receive the information that the project
cannot be filed entirely under the new name. Click "Yes" to create it anyway.

5. Start the migration again.

Hardware configuration of fail-safe modules is not
migrated completely

If Distributed Safety is not installed, the hardware configuration of fail-safe modules
in the target project will not be identical with the configuration of the source project
after the migration to STEP 7 V15.1.

Install Distributed Safety on the computer performing the migration and start it
again.

Hardware cannot be migrated

To migrate your project to TIA Portal, the used hardware components must be
supported by TIA Portal. This applies to most hardware components actively
marketed on Oct 1st, 2007. Use the Readiness Check Tool to check if your
hardware can be migrated, see \6\.

If you would like to change a device in addition to migrating to TIA Portal, you can

migrate your project even if it contains hardware which is not supported by
excluding the hardware configuration from the migration, see Figure 2-2.

Migration of a safetyprogram to TIA Portal
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5 Links & Literature

5 Links & Literature

Table 5-1

Topic

Title

\1\

Siemens Industry Online
Support

https://support.industry.siemens.com

\2\

Download page of the entry

https://support.industry.siemens.com/cs/ww/en/view/
109475826

\3\

SIMATIC Safety -
Configuring and
Programming

https://support.industry.siemens.com/cs/ww/en/view/
54110126

\4\

Application example
"Emergency stop up to
SIL 3/PL e on a fail-safe
controller"

https://support.industry.siemens.com/cs/ww/en/view/
21064024

\5\

FAQ on preconditions for a
migration

https://support.industry.siemens.com/cs/ww/en/view/
62100731

\6\

Readiness Check Tool

https://support.industry.siemens.com/cs/ww/en/view/
60162195

\7\

SIMATIC Safety -
Configuring and
Programming:
Chapter "Migrating an
S7-300/400 F-CPU"

https://support.industry.siemens.com/cs/ww/en/view/
54110126/70372998539

\8\

SIMATIC Safety -
Configuring and
Programming:
Chapter "Migrating an
S7-300/400 F-CPU"

https://support.industry.siemens.com/cs/ww/en/view/
54110126/72015573387

6 History

Table 6-1
Version Date Modification
V1.0 11/2015 First version
V1.1 02/2019 Redesign for TIA V15.1
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