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Matching SCE trainer packages for these training curriculums

SIMATIC Controllers

*  SIMATIC ET 200SP Open Controller CPU 1515SP PC F and HMI RT SW
Order no.: 6ES7677-2FA41-4AB1

*  SIMATIC ET 200SP Distributed Controller CPU 1512SP F-1 PN Safety
Order no.: 6ES7512-1SK00-4AB2

+  SIMATIC CPU 1516F PN/DP Safety
Order no.: 6ES7516-3FN00-4AB2

«  SIMATIC S7 CPU 1516-3 PN/DP
Order no.: 6ES7516-3AN00-4AB3

¢ SIMATIC CPU 1512C PN with Software and PM 1507
Order no.: 6ES7512-1CK00-4AB1

*  SIMATIC CPU 1512C PN with Software, PM 1507 and CP 1542-5 (PROFIBUS)
Order no.: 6ES7512-1CK00-4AB2

¢ SIMATIC CPU 1512C PN with Software
Order no.: 6ES7512-1CK00-4AB6

*  SIMATIC CPU 1512C PN with Software and CP 1542-5 (PROFIBUS)
Order no.;: 6ES7512-1CK00-4AB7

SIMATIC STEP 7 Software for Training

*  SIMATIC STEP 7 Professional V14 SP1 - Single license
Order no.: 6ES7822-1AA04-4YA5

+  SIMATIC STEP 7 Professional V14 SP1- Classroom license (up to 6 users)
Order no.: 6ES7822-1BA04-4YAS5

+  SIMATIC STEP 7 Professional V14 SP1 - Upgrade license (up to 6 users)
Order no.: 6ES7822-1AA04-4YES5

+  SIMATIC STEP 7 Professional V14 SP1 - Student license (up to 20 users)
Order no.: 6ES7822-1AC04-4YA5

Note that these trainer packages are replaced with successor packages when necessary.
An overview of the currently available SCE packages is provided at: siemens.com/sce/tp

Continued training
For regional Siemens SCE continued training, please contact your regional SCE contact
siemens.com/sce/contact

Additional information regarding SCE
siemens.com/sce
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Information regarding use

The SCE training curriculum for the integrated automation solution Totally Integrated Automation
(TIA) was prepared for the program "Siemens Automation Cooperates with Education (SCE)"
specifically for training purposes for public educational and R&D institutions. Siemens AG does not
guarantee the contents.

This document is to be used only for initial training on Siemens products/systems. This means it
can be copied in whole or part and given to those being trained for use within the scope of their
training. Circulation or copying this training curriculum and sharing its content is permitted within
public training and advanced training facilities for training purposes.

Exceptions require written consent from the Siemens AG contact: Roland Scheuerer
roland.scheuerer@siemens.com.

Offenders will be held liable. All rights including translation are reserved, particularly if a patent is
granted or a utility model or design is registered.

Use for industrial customer courses is expressly prohibited. We do not consent to commercial use
of the training curriculums.

We wish to thank the TU Dresden, especially Prof. Dr.-Ing. Leon Urbas, the Michael Dziallas
Engineering Corporation and all other involved persons for their support during the preparation of
this training curriculum.
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BASICS OF DIAGNOSTIC FUNCTIONS

1 Goal

In this module, the reader will become acquainted with the tools that support troubleshooting.

This module will present diagnostic functions that, for example, you can test with the TIA
project from the SCE_EN_032-100_FC-Programming with SIMATIC S7-1500 module.

The SIMATIC S7 controllers listed in Chapter 3 can be used.

2 Prerequisite

This chapter builds on the hardware configuration of SIMATIC S7 CPU1516F-3 PN/DP.
However, other hardware configurations that have digital input and output cards can be used.
You can use the following project for this chapter, for example:

SCE_EN_032_100_FC-Programming_R1503.zap13
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3 Required hardware and software

1 Engineering station: requirements include hardware and operating system

(for additional information, see Readme on the TIA Portal Installation DVDs)
2  SIMATIC STEP 7 Professional software in TIA Portal — as of V13

3  SIMATIC S7-1500/S7-1200/S7-300 controller, e.g. CPU 1516F-3 PN/DP —
Firmware as of V1.6 with memory card and 16DI1/16DO and 2Al/1AO

Note: The digital inputs should be fed out to a control panel.

4  Ethernet connection between engineering station and controller

S 2 SIMATIC STEP 7

_ _ _ Professional (TIA
1 Engineering station Portal) as of V13

4 Ethernet connection

99T YT T YTy
9 9999 99y

Control panel
3 SIMATIC S7-1500 controller
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4 Theory

4.1 Fault diagnostics and hardware faults

Faults can be caused by a variety of things.
Two error patterns can be distinguished for faults that occur after a transition to RUN.

1. The CPU goes to or stays in STOP mode. The yellow STOP LED lights up, and other
indicator LEDs light up on the CPU, power supply unit, IO modules or bus modules.

A CPU fault has occurred in this case. For example, a module in the AS might be defective or
have an incorrect parameter assignment, or a bus system fault might be present.

An interruption analysis will be performed in this instance by evaluating the hardware
diagnostics and by reading the module status in the diagnostic buffer of the CPU.

2. The CPU is in faulty RUN mode. The green RUN LED lights up and other indicator LEDs
light up or flash on the CPU, power supply unit, IO modules or bus modules.

In this case, a fault may have occurred in the 10 devices or power supply.

A visual check is performed initially to narrow down the fault area. The indicator LEDs on the
CPU and 10 devices are evaluated. The diagnostic data of the faulty IO and bus modules are
read from the hardware diagnostics. In addition, a fault analysis can be performed using a
watch table on the programming device.
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4.2 Hardware diagnostics

The device view in online mode of the TIA Portal provides you a quick overview of the
configuration and system status of the automation system.

d¢ [cruisier

Rail_0

mens - D:\Automati 100_FC-Programmir 00_FC-Programming

Froject Edit View Insert Online Options Tools Window Help

Totally Integrated Automation

3 W swveproject @ X 2 X 9@ 5 0GB RS coonine F coottine fip I8 € 11 PORTAL

Project tree 0 4 032_100_FC-Programming » CPU1516F [CPU 1516F-3 PN/DP] —NEX {

‘i-' Topology view ué Network view ”i'f Device view L

(521}
. g e m 5 - T
- HOO & [cPuisier EE’_!H;@;[J = Device overview £l
£ . . ~ F
5 : 2/ |Module |[Rack  [slot  |Iaddress |. 3
% | 0{2_‘00_*“3"0‘_3'5'“'"‘"!1 E ‘ PN 190W 120/230VAC [ o ~ ',.'\
L I Add new device E - cruisier o 1 z
Pl EE.i Devices & networks » PROFINETinterface_1 o 1x1 = E
< ~ [ CPUT516F [CPU 1516F-3 PN/DF] » FROFINETinterface_2 o 1x2
B I Device configuration DPimerace 1 0 138 |
a = &
%/ online & diagnostics DI 32:24VDC HE_1 o 2 0.3 @
~ g Prfugram blocks DQ 32x24VDCI0 5A ST 1 o 3 S
I Add new block Al 8xUIIRTDITC ST_1 o 4 6479 3
& Iain [OB1] AQ 43Ul ST_1 o 5 g
4 MOTOR_MANUAL [FC1] o 6 E
@
» [ Technology objects ] 7
b L External source files o 8
~ [4 PLCtags ] 9
45 Showall tags o
B Add new tag table
=
& Default tag table [34] CPU1516F [CPU 1516F-3 PN/DP] S, Properties
v | Details vi
|Detaits view [ “Generat [ 101wgs | y—\smm —— y—|mm
- General .
= Project og i
,,,,,,,,,,,,,,, o] Catalog information

Identification & Maint...
» Failsafe

shortdesignation: | CPU 1516F-3 PNIDP

b PROFINETinterface [X1]

» PROFINETinterfsce [x2]

b DFinterface [3]
Startup

Description: | CPU with display; work memory 1.5 MB program and 5 MB data; can be used L
for safety applications, supports PROFIsafe V2; 10 ns bit instruction time; 5-
level protection cancept, integrated technolagyfunctions: motion, closed-
loop control, counting&measuring; integrated trace; 1stinterface: PROFINET
10 controller, supports RTIRT, 2 ports, 10 device, MRP, transpert protocol
TCPIIP, 7 communication, Web server, constant bus cycle time, routing; 2nd
Cycle interface: PROFINET basic services | transport protacol TCPIIP, Web server, w

< Communication \oad] Article number: | 6E57 516-3FN00-04B0 ]

2
Portal view o CPUIS16F

cted to CFU1516F, address IP=1 I

Figure 1: Online view of device configuration
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4.3 Diagnostics for program blocks

The project tree window of the TIA Portal in online mode provides you an overview of the
programmed blocks of the user program. With the help diagnostic symbols, a comparison of
the program blocks used offline and online is displayed.

Devices
. " fm— e Se = 5 0 a—
HOQO = %;:EEeiQizlau;C“’Gaeﬂ%%;'s*E;&[b
T a T T
* | 7 032_100_FC-Pregramming ~
I Add new device *  Network 1: Control conveyor motor forwards in manual mode
# Devices & networks
> = & T
[ CPU1516F [CPU 1516F-3 PN/DP] = e -
[l'f Device configuration TRUE
- - : %01 o —EN
4] Online & diagnostics T
— TRUE
w |g Program blocks v — ®102  |Manual__
¢ Add new block LS | mede active
4 Main [OB1] [+ — TRUE  |Fushbutton_
EaLSE %14 manual_
48 MOTOR_MANUAL [FC1] [ ] o “g- _|mode
» [ Technology objects S —oly Enable ok @;‘Z:: -
» External source files TRUE "'a""';':cl,—e *po
= ®IOL  |safety_ —"a
v L= P.LC tags @ A" —g{shutoff_active ENC|—
%z Showalltags
¢ Add new tag table
24 Default tag table [54] ¥  Network 2: Control conveyor motor backwards in manual mode
L Tag table_sorting station [28] w - A |
v | Details view — MOTOR_MANUAL®
%01 - —EN
g
TRUE
MName TRUE %02 |Manual_
T : - 57 —mode acti
I} Device configuration ~ °"'_:5 S —mede active
; : T FALSE  |Pushbutton
4| Online & diagnostics . ol
[-g! Program blocks = CTw S oa|mode o
[ Technology objects e | Enzble ,‘.’.‘ZZ: _—
External source files TRUE "'a""';'::,—e =1
— %00 |safety_ -—
L@ PLCtags “A1" _gjshutolf_active EEl—
[ PLC data gypes

Figure 2: Online view of the Main [OB1] block
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5 Task

The following diagnostic functions will be shown and tested in this chapter:
— Diagnostic symbols in the online view of the TIA Portal

— Device diagnostics with module status

— Offline/online comparison

— Monitoring and modifying tags

— Forcing tags

6 Planning

The diagnostic functions will be performed using a finished project as an example.

A project in the TIA Portal that was previously downloaded to the controller should be open for
this.

In our case, after starting the TIA Portal, a previously created project will be retrieved from the
archive and downloaded to the associated controller.

Afterwards, you can start implementing the diagnostic functions in the TIA Portal.

6.1 Online interface

Online diagnostics are only possible when the correct communication connection to the CPU
has been set up beforehand. Here, we are connected via Ethernet/PROFINET.

When connecting online, you must therefore set the appropriate interfaces for your automation
system.

Extended download to device ES

Configured access nodes of "CPU1516F

Device Device type Slot Type Address Subnet
CPU1516F CPU1S16F3PNIL. 1X3 PROFIBUS 2
CPU1516F3 PNI... 1X1 PNIE 192.168.0.111 PNIIE_1
|

CPU1516F-3 PNI... 1X2 PNIE 192.168.1.1

Type ofthe PGIFC interface:  [{L_FN/IE =l
PGIPC interface:  [WE Dell wireless 1901 502.11a/bigin (2.4GHz an... | ¥ | @

Connection to interfacelsubnet: | FNIE_1 [~]®
[ [-]®
Compatible devices in target subnet: [ show all compatible devices
Device Device type Type Address Target device

= CPU1516F CPU 1516F-3 PNI__  PNIIE 192.168.0.111 CPU1516F
. = = PNIIE Access address =

|| Flash LED

Startsearch
Online status information:-
2 Retrieving device information...
Scan and information retrieval completed. —
[] Display enlyerror messages

Figure 3: Go online
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7 Structured step-by-step instructions

You can find instructions on how to carry out planning below. If you already have a good
understanding of everything, it will be sufficient to focus on the numbered steps. Otherwise,
simply follow the detailed steps in the instructions.

7.1 Retrieve an existing project
— Before we can start the diagnostic functions, we need a project with programming and a
hardware configuration.
(e.g., SCE_EN_032-100_FC-Programming....zap).
To retrieve an existing project that has been archived, you must select the relevant
archive with — Project — Retrieve in the project view.
Confirm your selection with "Open".
(— Project — Retrieve — Select a .zap archive — Open)
[Project |Edit View Insert Online Options T
[3F New... ys

7% open.. Cul+0
Migrate project...

Delete project... Ctrl+E
W Card Reader/USE memory »
B Memory card file »

D:\Automationl013_10..\013_101_CPU314C
D:\Automation'012_10..1012_101_CPU1516F
D:\Verlagenprojekt_Webserv..\Tank_V13_SP1
D:1..1032-200_FB-Programmierung_S7-314...
D:\Automatisi..\012-100_CPU1500_V13_SP1

Exit

— The next step is to select the target directory where the retrieved project will be stored.

Confirm your selection with "OK". (— Target directory — OK)

For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved. 11
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7.2 Download the program

— After the project has been successfully retrieved, the controller can be selected and

downloaded together with the created program. (— L )

T4 Siemens - D:\Automation\032_100_FC-Programming\032_100_FC-Programming

Project Edit  View Insert Online Options Tools  Wndow Help

j BE Save project a M _3% :g xr]i & : | [E [ﬁ ",‘?T ﬁ Go online 55 Go offline

Project tree m «
Devices

50O =3

* | ] 032_100_FC-Programming s
B Add new device
iy Devices & networks
- []l CPU1516F [CPU 1516F-3 PN/DF]
[l Device configuration
| Online & diagnostics
= [l Program blocks
B ~dd new block
& Main [OB1]
4 MOTOR_MANUAL [FC1]
[ Technology objects
l} External source files
L& PLCtags
[l PLC data types
[sal Watch and force tables
L&) online backups
[ Traces
a8 Program info

v w W W W W v
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— Select the correct interfaces and click "Start search”. (— "PN/IE" — Selection of the

network adapter of the PG/PC — Direct at slot ‘1 X1‘— "Start search”)

Once "Scan and information retrieval completed" appears, click "Load". (— "Load")

Extended download to device

Configured access nodes of "CPU1516F"

Device Device type slot Type
CPU1516F CPU 1516F3 PN/. 1 X3 FROFIBUS
CPU1516F3 PNI. 1X1 PMIIE
CPU 1516F3 PN/. 1 X2 PMIIE

I
X
Address Subnet
2
192.168.0.111 PMIIE_1
192.168.1.1

Type of the PGIFC interface: |—L FIIIE

[-]

PGIFCinteriace: [l Dell Viireless 1901 802.11albigin (2.4GHz an... |+ | @[]

["| Flash LED

Connection to interface/subnet: | PNIIE_1 |v | @
stgateway: | - @
Compatible devices in target subnet: [] show all compatible devices
Device Device type Type Address Target device
CPU1516F CPU1516F-3 PNi...  PNIIE 192.168.0.111 CPU1516F
= = PMNIIE Access address =

Online status information:
%2 Retrieving device information...
Scan and information retrieval completed.

[ Display only error messages

(<IN

| Load | | Cancel |

— Before downloading can be started, other actions may have to be set (highlighted in pink).

Click "Load" again. (— "Load").

Load preview X

T o
o
°
o
<

e Check before loading

Target Message
* CPU1516F Ready for loading.

» Online is up-to-da... The hardware configuration will not be loaded, because the onlin..

» Software Download software to device

Text libraries Download all alarm texts and text list texts

Action

Consistent download

Consistent download

For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved.
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— After loading, first select the "Start all" check box under Action.

Click "Finish". (— select check box — "Finish")

Load results [%
9 Status and actions after downloading to device
Status ! Target Message Action
43 @ ¥ CPU1516F Downloading to device completed without error.
1 » Start modules Start modules after downloading to device. M stwrall
< i Mz]
Finish ] | Load | | Cancel |

7.3 Go online

— To get started with the diagnostic functions, we will select our controller ("PLC_1") and

click "Go online". (—» PLC_1 — Go online)

T4 Siemens - D:\Automation\032_100_FC-Programming¥032_100_FC-Programming

13
Project Edit View Insert Online Options Teols Window Help

CF (H Bl saveprojet G M 5 5 X D : G 0IH & & Goonline| ¥ Gooffline  f3 |

Project tree m 4
Devices

FHQQ -

* | ]032_100_FC-Programming ~

B Add new device
gy Devices & networks
~ ([ CPU1516F [CPU 1516F-3 PN/DP]

) I} pevice configuration

%/ Online & diagnostics
4 r;ﬂl Frogram blocks

E ~dd new block

4 Main [OB1]

I MOTOR_MANUAL [FC1]
r\_* Technaology objects
External source files
':d FLC tags
[ PLC data types
[45l watch and force tables
[ Online backups
(55 Traces

* T F T ¥ ¥ ¥
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Once the online connection to the "PLC_1" controller is established, the CPU can be

started or stopped with the following buttons BmE . Diagnostic information in the form

of symbols will already be available in the project tree and in the diagnostics window.

T4 Siemens - D\Automation\032_100_FC-Programming\032_100_FC-Programming

Project Edit View Insert Online Options Tools Window Help

Cf B H sveprojer 3 X 12 5 X D2 BME B R Y coonline F cooffine fp AR X S 1)

Totally Integrated Automation
POR

TAL

Devices Options
EXY-] EE

+ | Find and replace
+ | ] 032_100_FC-Programming ~

B Add new device Find
iy Devices & networks
= ([ CPUT516F [CPU 1516F-3 PN/DP] |
[ pevice configuration

%/ Online & diagnostics
+ [gl Program blocks
[ Add new black
4 Main [08B1]
4B MOTOR_MANUAL [FC1] [ ]
» [3 Technology objects
» @ External source files
b [g PLC tags [}
» [ PLC data types
» [ watch and force tables
+ [ Online backups
» [ Traces
5§ Program info
+ [} Device proxy data

S O

SCE_EN_032-410 Basics Diagnostics_S7-1500_R1703.docx

— — [dl Properties  |*iInfo | %) Diagnostics
2 Dt i || Device information | Connection information [ Alarm display |
o B | Languages & resources
|5 Program blocks ~
s Editing language: .
5 Extemal source files ™ I3 [T 2 < Il >
=3 overview
Symbols for the comparison status in the project tree
— The diagnostic symbols in the project tree show a comparison status representing the
online/offline comparison of the project structure.
Symbol | Meaning
) Folder contains objects whose online and offline versions are different (only in the
project tree)
L1 Online and offline versions of the object are different
O Obiject only exists online
O Object only exists offline
@ Online and offline versions of the object are the same
For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved. 15
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— Double-click "Device configuration".

(— Device configuration)

74 Siemens - D:Automation\032_100_FC-Programming\032_100_FC-Programming

Project Edit View Insert Online Options Tools Window Help n
o Totally Integrated Automation
St Y saveproiect @I XN T X Dt s 5 MR B R S coonine & Gootfine fp I8 2 ] [[] PORTAL
Devices ‘; Topology view Hﬁjh Network view |m'[ Device view L\!‘JEI
st T M =
Ho e d [ausier EEE R E [ pevice overview| 5
2
~ 3
o . 4 2| | Medule Rack | Slot I address | Q address 3
7 L] 032.100_FCProgramming & & & O E PMM190W 120/230VAC 0 0 e
;
B Add new device qs“ = v}a‘ \)\@5 @\\a ° EUETE a 2 2
F‘Eﬁ Eoizs Qs ~ G,;D' > 8T * } PROFINETinterface_1 0 1x1 s
&7 M @SR [ TSI R | } PROFINETinterface_2 ) 1%
[l§ Device configuration DPinterface 1 B = |
r\y @il Salzesis . 5 DI 32:24VDC HF_1 ) 2 0.3 %
~ g Frogram Ess T DQ 32x24VDCI0.5AST1 o 3 0.3 =
I Add new black Rail 0 - Al BXUNIRTDITC ST_1 0 4 6479 H
£_* oSl 5 AQ 4xUN ST1 0 5 64..71 g
4B MOTOR_MANUAL [FC1] = 5 5 s
@
» [ Technology objects A >
» [} External source files g 5 =
» [@ PLCtags [ ] 0 5 f
» [ PLC data types A w B
Z
b [53 Watch and force tables = = @
» [ online backups -
= 0 12 ]
» s o s e
8§ Program info I — & . &
» [i} Device prosy data <[] 100% L s e [<] n ] F
2 .
| Properties  [*ilinfo | %) Diagnostics | 2
+ | Details view
J Device inf i ‘l Connection information H Alarm display ‘ -
1 devices with problems
Name
¥ Onlin.. T Opers.. | Deviceimodule Connection establis. Message Details Help
oK @ STOP  CPUIS16F Direct sTOP For more detailed information, refer to devi... 7

4_Portal view £3 Overview | crursier Co 10 CPUT516F, address IP=1__.

Operating state symbols for CPUs and CPs

— The graphical representation and device information window show the various operating

states of the CPU or communication processors (CPs).

Symbol Operating state
a RUN
o STOP

STARTUP
HOLD

DEFECT

B

Unknown operating state

Sk

The configured module does not support display of the operating
state.

SCE_EN_032-410 Basics Diagnostics_S7-1500_R1703.docx
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Diagnostic symbols for modules and devices in the device overview

— The graphical representation and Device overview window display the operating states of

the various modules, CPU, or communication processors (CPs) using the following

symbols.
Symbol | Meaning
& The connection to a CPU is currently being established.
& The CPU is not accessible at the set address.
== The type of CPU configured and type of CPU actually present are
incompatible.
af During the establishment of the online connection to a protected CPU, the
password dialog was terminated without input of the correct password.
No fault
@ | Maintenance required
b=l Maintenance demanded
[ | Fault
0 The module or device is deactivated.
Ik The module or device cannot be accessed from the CPU (valid for modules
and devices below a CPU).
il Diagnostic data is not available because the current online configuration
data differs from the offline configuration data.
)i’ The configured module or device and the module or device actually present
are incompatible (valid for modules or devices below a CPU).
l? The configured module does not support display of the diagnostic status
(valid for modules below a CPU).
ﬁ The connection has been established, but the state of the module is
currently still being determined.
@ The configured module does not support display of the diagnostic status.
Q Error in lower-level component: A error is present in at least one lower-level
hardware component.
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Color coding of ports and Ethernet cables

— The status of ports and Ethernet cables can be diagnosed in the Network view and
Topology view.

— The following table shows the possible colors and their respective meaning.

Color Meaning

No fault or maintenance required

Maintenance demanded

=] Communication error

7.4 Online & diagnostics of the SIMATIC S7 controller

— Double-click "Online & diagnostics" in the project tree.
(— Online & diagnostics)

— A CPU operator panel, the cycle time and the memory utilization are displayed in the
Online tools on the right side. Switch the CPU to RUN here. (— RUN)

T4 Siemens - D:\Automation\032_100_FC-Programming\032_100_FC-Programming

Project Edit View Inser Online Options Tools Window Help Totally Integrated Automation

GF ¥ Hsovepoject @ Y = X W2 FIMMEE R F coonline &F cooffine  fla NI ¥ - ] PORTAL
Devices Options 3
* =@ | online access M ~ &=

500 T | o _ :
egnestes =|~]cpu operator panel z
~ [ 032_100_FCProgramming £z Module s
R Diagnestic status CPU1516F [CPU 1516F-3 PHIDF] @
iy Devices & netwarks Diagnestics buffer Short designation: [CPU 1516F-3 PN/DP | RUN [ STOP RUN
~ (i CPUT516F [CPU 1516F-3 PN/DP] ;’;"E time ricle number [6E57 516-3FN00-0AB0 | ROk o ||
R maren mery 3
4 online & diagnostics play .
[l Frogram blocks » PROFINETinterizce[x1] Firmware: (V160 ] | |
& Add new black » PROFINETinterface[X2] Mode selector: RUN LIJ
< b [
& Mein [0B1] b Functions Rack: [0 S B
4 MOTOR_MANUAL [FC1] S O ycle time g
- 3
» [ Technology objects Ead 3
b i} External source files |

» [g FLCtags []
» [ PLC data types
[ Watch and force tables

:

» [ Online backups e I 150
b [ Traces =
= [cPuts16F | Shortest: 1ms
4 Program info )
] [ I Currentllast 1 ms
» [jj} Device proxydata
k2 ‘ ] el Me ooy,
+ | Details view - [~
installation date: |Thursday . February 19, 2015 12:39 -] Load memen [
ome Additional information: | | [ Freegss  |=
Manufacturer information Werk memory
Work memory code
Manu jon- [SIEMENS AG 1 [~] | PRl

el Properties  [7i}info | ) Diagnostics

[T S
4_Portal view £23 Overview |5§n CPU1516F |& Online &dia.... Col o CPU1516F, address IP=1___ I
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— The working area window contains general information about the CPU. (— General)

032_100_FC-Programming » CPU1516F [CPU 1516F-3 PN/DP]

Online access

w Diagnostics
Diagnostic status
Diagnostics buffer CPU 1516F-3 PNIDP
Cycle time 6E57 516-3FND0-0AB0
Mermory
- 2
Display
b FROFINETinterface(x1]
» PROFIMET interface[X2]
¥ Functions

CPU1516F
Thursday , February 19, 2015 12 :39 |~
00000000

C-EDSBO9372014

— If diagnostic information is available, it is displayed in Diagnostic status.

(— Diagnostic status)

032_100_FC-Programming » CPU1516F [CPU 1516F-3 PN/DP]

Online access

o e Diagnostic status
General
Module exists.
Diagnostics buffer 0K
Cycle time
Memary
Display

» PROFINETinterfaceX1]
» PROFINETinterface[X2]
» Functions
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— Detailed Information on the individual events is displayed in Diagnostics buffer.
(— Diagnostics buffer)

032_100_FC-Programming » CPU1516F [CPU 1516F-3 PN/DF]

Online access

Diagnostics buffer

 Diagnostics
General
Diagnostic status
Diagnostics buffer
Cycle time
Memory
Display
» PROFINETinterface[X1]
» PROFINETinterface[X2]
} Functions

1M1i2012 10:16:29.689 ... Communication initiated request: WARM RESTART - CPU ch
1M1i2012 10:16:29.676 ... Communication initiated request: WARM RESTART - CPU ch
1/1/2012 10:13:01.755 ... System initiated session termination

1M1i2012 10:11:44.894 . Communication initiated request: STOP - CPU changes fro
11i2012 9:43:10209 AM  Communication initiated request: WARM RESTART - CPU ch
11i2012 9:43:10.188 AM  Communication initiated request: WARM RESTART - CPU ch
1/1/2012 1:00:06.092 AM  Follow-on operating mode change -CPU changes from S

(a0 N v e W

CPU info: Cornmunication initiated request: STOP
Pending startup inhibit{s):
-MNo startup inhibit set

CPU changes from RUN to STOP mode

CPU1516F

CPU1516F
—_—

— Next you receive information about the cycle time of the executed program.

(— Cycle time)

032_100_FC-Programming »

Online access
w Diagnostics
General
Diagnostic status
Diagnostics buffer

Mermary
Display
P PROFINETinterface[X1]
» PROFINETinterface[X2]
» Functions
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— The memory utilization can be seen here in detail. (— Memory)

032_100_FC-Programming » CPU1516F [CPU 1516F-3 PN/DP]

Online access

w Diagnostics
General
Diagnostic status
Diagnostics buffer
Cycle time
Display
» FROFINETinterfac...

» PROFINETinterfac... Free: 24879616
» Functions Inuse: 296448
Total: 25176064

1546977
287
1547264

5242880 484000
(] 1]
5242880 484000

— Information about the display is also available for the CPU 1516F. (— Display)

ming » CPU1516F [CPU 1516F-3 PN/DP]

Online access

w Diagnostics Leiby
General Mod
Diagnostic status
Diagnostics buffer

Cytle time
Mernory

» PROFINET interfac...
» PROFINET interfac...
» Functions
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— The network settings and the status of the PROFINET interfaces [X1] and [X2] can also
be displayed.

(— PROFINET interface [X1] or - PROFINET interface [X2])

032_100_FC-Programming » CPU1516F [CPU 1516F-3 PN/DP]

Online access

PROFINET interface[X1]

w Diagnostics

General
Diagnostic status
Diagnostics buffer
Cycle time
Memory

Display

> Ethemetaddress

R #FROFINET inte -
b Ethernetaddress
Ports

Communicatio...
192.168.0.111

» Domain

» PROFINETinterfac.. 2552852850
» Functions 192.168.0.111

MAC address ofthe interface: 28-63-36-86-55-82
Medium: Copper

3 TR S EY
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— In"Assign IP address" under Functions, you can assign the IP address to a controller.

However, this is only possible when no hardware has been downloaded to the CPU.

(— Functions — Assign IP address)

032_100_FC-Programming » CPU1516F [CPU 1516F-3 PN/DP]

Online access
» Diagnostics
* Functions
issign 1P address}
Settime
» Firmware update
Assign name
Resetto factoryse...
Format memory card
Save service data

Assign IP address

— Under "Set time", you can set the time of the CPU.

(— Functions — Set time)

032_100_FC-Programming » CPU1516F [CPU 1516F-3 PN/DP]

Online access

» Diagnostics fa

w Functions

Assign IP address

» Firmware update
Assign name
Resetto factory se...
Format memaory card
Save service data
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— Under "Firmware update", you can update the firmware of the PLC or the display.

(— Functions — Firmware update)
032_100_FC-Programming » CPU1516F [CPU 1516F-3 PN/DP]

Online access
» Diagnostics
* Functions
Assign IP address
Settime
e pcace
Assign name
Reset to factoryse_.
Format memory card

Save service data
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— Under "Assign name", you can assign a PROFINET device name to the configured field
devices on PROFINET. The device name of the CPU cannot be changed here. It can only

be changed by downloading a modified hardware configuration.

(— Functions — Assign name)

Online access .
Assign name

[w ]

» Diagnostics
= Functions
Assign IP address
Settime Configured PROFINET device
» Firmware update

- PROFINET device name: cpul5i6fprofinet interface_1 -
Assign name P P! = J

Reset to factory se... Device ype: [ CPU 1516F-3 PNIDP |

Format memory card Online access

o e ofthe rpCimerce: TS |

PGIPCinterface: [ Dell Wireless 1901 802.1 1albigin (2.4GHz an... '| @ @

Device filter

[ Only show devices of the same type

[] Only show devices with bad parameter settings

T

["] Only show devices without names

Accessible devices in the network:

IP address MAC address Device type PROFINET device name Status

] 5]

| Update list | 5 Tul |

— Under "Reset to factory settings", you can restore the factory settings for the CPU. After
restoring the factory settings, the CPU configuration and the program must be imported
again from the inserted memory card. Therefore, the memory card must be formatted

before the restoring the factory settings.

(— Format memory card — Format — Reset to factory settings — Retain or delete IP

address — Reset)

Online access
» Diagnostics
+ Functions
Assign IP address

Reset to factory settings

Settime

» Firmware update IPaddress: 192 .168 .0 .11
Assign name
Reset to factoryse .
Format memory card

PROFINET device name: I:pu1 516f.profinetinterface_1

@ Retain IP address
() Delete IP address

Reset

Save service data
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— Finally, the service data can be saved under Functions.

(— Functions — Save service data)

032_100_FCProgramming » CPU1516F [CPU 1516F-3 PN/DP]

Online access

» Diagnostics

= Functions
Assign IP address
Settime

» Firmware update
Assign name
Reset to factoryse...
Format memory card

ClUsersisveniDocumens |||

— The online connection should be disconnected again before the next chapter.
(— Online access — Disconnect online connection)

032_100_FCProgramming » CPU1516F [CPU 1516F-3 PN/DP]

Online sccess
» Diagnostics
~ Functions.
Assign IP address
Set time

Online access

» Firmware update
Assign name
Reset to factoryse...
Format memery card
Save service data

— The TIA Portal is now back in offline mode. The orange-colored bars and the diagnostic
symbols are no longer displayed.
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7.5 Online/offline comparison

— ltis often important to know whether the saved data matches the data loaded in the
controller. First, remove the negation from the "Safety shutoff active" tag at the AND
function in the "MOTOR_MANUAL [FC1]" block.

Save the "MOTOR_MANUAL [FC1]" block, but do NOT download it to the controller.
Close the "MOTOR_MANUAL [FC1]" block again.

— To compare, right-click the "PLC_1" controller and select "Compare", "Offline/online".

(— Select controller - Compare — Offline/online)

T4 Siemens - D:\Automation\032_100_FC-Programming\032_100_FC-Programming
Project Edit View Insert Online Options Teols Window Help
b (Y saveproject &0 ¥ =l 2 X 9 (e F) WG & ¥ Goonline ¥ Gooffiine Ho IR % — ]

Project tree

Totally Integrated Automation
PORTAL

Devices

EHQQ

Options

v |Find and replace

~ ] 032_100_FC-Programming
B¢ Add new device
sy Devices & networks

Find

saueiqr] &

open | Export medule labeling swips...

w) onli Openin "e‘f'e'i'(ur [d| Properties . AltsEnter
L Open blockiFLC data hpe... F7
~ gl Prog
[ Crrl+X
- = Ctrl+C
= Crrl
» [ Tech X Delets Del
b [ Exte|  Rename F2
» (@ PLCY 2 o to topology view T
» [ PLC{ hy Goto netwrork view From current position
r E"‘wa‘ Compile » selection
O ponioad to device v -
¥ BTRY o ckup from online device
4 Prog) & Go online curl+k
» ik Devi ¥ e offine Carlem
CA PLC: ) Online & disgnostics D
] Tex

Snapshat of the menitor values

[
| Details vie  apply snopshot values as start values b

Start simulation Crl+Shift+x

flcmse ]
¢ Crossereferences Fi1
[t Call structure

5 Assignment list

[ Frogram bloc
(3 Technology o
External sourd 5) Frint... Curl+P

. Frint preview...
4 Portalvie\n P

— The Compare editor online opens.

[@lo F:[Hi & @2 =1
*032_100_FC-Programming: CPU1516F" “Online PLC
Address | Type Time .. Timestamp code Status | Action R Type | Time .. Time stamp code
O Rmerasier
v gl Program blocks o
4 Main [OB1] ©B1 08  3M17i. 3M7/2015-20:48:2.. [*) i Main [OB1] OB 3M7.. 3M7/2015-20:48:24.9844933
& MOTOR_MA... FC1 FC  3/8/2.. 3M8/2015-06:37:3... ¢ 4 MOTOR_MANUAL [FC1]  FC  — =
[ Technology obj... [*)
L& PLC tags @ o
() PLC data types 9
<] [ | B <] ) il B

==

Comparison result: No detailed property corparison available.
i 0o i

CPU1516F CPU1516F
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— If, for example, block differences are indicated @ first select the block involved. You can

Q)
then click the }'&‘ button to "Start detailed comparison”.

(— MOTOR_MANUAL — Start detailed comparison).

Compare editor online

- X
Qo #: [Fd & o =l
P Start detailed comparison
"032_100_FC-Programming: CFU1516F" "Online PLC"
Name |Mdlﬁs |Type |T|me_ ‘Tlme stamp code Status |Amlon MName ||Type |T|me_ |T|me stamp code
- [[§ CPU1516F Qo [[H CPUIS16F
- |;1 Program blocks (1] I
& Msin [OB1] OB1 oB 3M7i.. 3NM7i2015-2048:2.. 0B 3M7i.. 3M7i2015-20:48:24 9844933

,,,,,,,,,,, B MOTOR WA [FCI  FC 382 318/2015-06373.. | : - -

[ Technology obj...

[& PLC tags

[l PLC data types

— The selected offline/online block will be compared in the code block comparison. A

detailed description of the difference is shown in the comparison result.

OTOR Offl

=T G G [

=]

W

& »>=1

I EI |

* Block title: Motor control in manual mode
| -

RS

¥ @) Network 1: Control of the conveyor motor in manual mode

Comment

a =
#Manual_mode_
active =0
#Pushbutton_ #Canveyor,
manual_mode —— matar manu;I
#Enable_OK — mode .
#Safety_shutoff_ =
active —0 1% — -

General Cross-references Compile

Syntax

1 Path

o

|Message
The parameter has been changed.
The negation exsts onlyin the reference block.

Location
Offline : 0... Interface

— Close the window of the code block comparison.

* Block title: Motor control in manual mode
.

¥ {0 Network 1:

Comment

#Manual_mode_
active —

#Pushbutton_
manual_mode ——
#Enable_OK—

#5afery_shutoff_
active =0 1%

Comparison result

#Conveyor_
maotar_manual_

[2]

maode

|Date Time
31812015 6:40:57 AM
31812015 6:40:57 AM
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— An action can be selected for the block involved in the Compare editor.

Either the "MOTOR_MANUAL" block will be downloaded from the programming device to
the controller and overwritten there or the "MOTOR_MANUAL" block will be imported

from the controller and overwritten in the TIA Portal.

Select the "Upload from device" action. (« Upload from device)

Compare editor online

Qo #: Bl & @2 H
Name Address | Type ‘ Time st... | Status | Action Name |Addrﬁs | Type | Timest...
~ [J cPuisieF I (@ cPu1s16F
~ g Program blocks 1]
& Mein [0B1]  OB1 OB 3117/20... 4 Main [0B1] OB1 OB 3M17120...
""" FC1 FC 3i8/201... 1l (4 MOTOR_MANUAL [FC1]  FC1 FC 3/81201 ..

000=0CO

Technology obj...
& PLCtags + Upload from device
r_EPI.Cdata types =+ Download to device

— Click the "Execute actions" button <~ . (— Execute actions)

Compare editor online - X

Qo &= [F]d &l =]
p Execute actions
"032_100_FC-Programming: CPU1516F" "Online PLC"
Name | Address | Type | Time st... | Status | Action Name | Address |Type | Time st...
~ [@ cPuis16F 0 « (@ cPu1s16F
- Q Program blocks 0 «
i DB1 OB 3n7izo.| @ & Main [OB1] 0B1 OB 3117/20...

__________ “'Fc1 FC zigizo1... | TN e |~ 338 MOTOR_MANUAL [FC1] | Fc1 FC 318(201 ..

[ Technology obj... ]

m PLC tags [ ] (=]

[& PLC data types [ ]

— Confirm "Upload from device". (— Upload from device)

Upload preview '

9 Check preconditions for upload from device
Status |1 iTarget [Message | Action
. & =~ cruisieF Ready for loading.
Y ¢ Conflicts Conflicts occurred during loading. Overwrite
[<] i B
| Upload om device ]| Cancel—|

— After the upload, there are no more differences. You should now save your project again

and close the online connection.
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7.6 Monitor and modify tags

— To monitor and modify tags, you need a watch table.
Double-click "Add new watch table" in the project tree.

(— Add new watch table)

Project tree m 4
Devices
* | ] 032_100_FC-Programming -~

& Add new device
ﬂ-h Devices & networks
~ [ CPU1516F [CPU 1516F-3 PN/DP]
ﬂf Device configuration

% Online & diagnostics
> ’,,. Program blocks
B Add new block
4 Main [0B1]
4 MOTOR_MANUAL [FC1]
> P_gq Technology objects

3 External source files

» [g PLCtags

» [ PLC data types

= [52 Watch and force tables
B Add new watch table
E=l Force table

» [ Online backups
» :‘F Traces
i"'i Program info
4 i Device proxy data -

— Open the newly created "Watch_table_1" by double-clicking it. (— "Watch_table_1")

— You can enter individual tags in the table or you can select the
"Tag_table_sorting_station" and the tags to be monitored, and drag them from the Details
view to the watch table.

(— Default tag table)

Project tree m 4
Devices
i@ Q =L AL T
i Name Address Display format Monitor value Modify value 7
B Add new device 1 50" %102 Bool
g Devices & networks 2 53 %114 Bool
~ [ CPU1516F [CPU 1516F-3 PN/DF] 3 “K0" %10.1 Bool
I]'f Device configuration 4 81" %105 Bool
4| online & diagnostics 5 -ty %115 Bool
= [ Program blacks 6 A1 2%10.0 Bool
B Add new block 7 o %Q0.0 gaol
& Main [0B1] 8 [E] <Add neve-

4B MOTOR_MAMUAL [FC1]
» [ Technology objects
» l@ External source files
v [g PLCtags
% Showalitags
B Add newtag table
1% Defaulttag table [54]
lfh Tag table_sorting station [28]
» LW\ PICdara npe
| Details view

Name Data type Details :
o Y] Bool  [E]%Q00 [~][~
m Q2 Bool %Q0.1
Q3 Bool %Q0.2
lem  so Bool %I0.2
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— To have all monitoring and modifying functions available for selection, the following

columns can be displayed:

‘All modify columns’ and ‘All expanded mode columns’

Continue by selecting the trigger timing for the monitoring.

(— Permanent)

032_100_FC-Programming » CPU1516F [CPU 1516F-3 PN/DP] » Watch and force tables » Watch table_1

PP WA TN

i Name Address Display form.. Monitor valu | Monitor with trig... | Modify with trigge | Modify value | # Comment

1 "s0" %I0.2 Bool Permanent Fermanent

2 "s3" %I1.4 Bool Permanent Permanent

3 “-K0" %I0.1 Bool Permanent Permanent

4 “B1" %I0.5 Bool Permanent Permanent

5 54" %I1.5 Bool Permanent Fermanent

6 A1t %I0.0 Bool Permanent Permanent

7 Q1" | %Q0.0 Boaol E‘ |Permanem | Permanent E

8 <Add new:>

Permanently, at startof scan cycle
Once only, at start of scan cycle
Permanently, at end of scan cycle
Once only, atend of scan cycle
Permanently, at transition to STOP
Once enly. at transition to STOF

The following monitoring and modifying modes are available:

. Permanent (in this mode, the inputs are monitored/modified at the start of the
cycle and the outputs at the end.)

o Once only, at start of scan cycle

. Once only, at end of scan cycle

. Permanently, at start of scan cycle

o Permanently, at end of scan cycle

. Once only, at transition to STOP

. Permanently, at transition to STOP

Process image of the inputs

#—— "At start of scan cycle" trigger point

OB 1 4
At transition to STOP trigger point

$— "Atend of cycle" trigger point

Process image of the outputs
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oth
— Next, click "Monitor all values once and now" 1 or "Monitor all values according to

trigger settings" . (— Monitor all)

# @ [l 72 & & [T
i Name Address Display form.. Monitor valu | Monitor with trig... | Medify with trigge Modify value Vd Comment

1 50" %I0.2 Bool FALSE Permanent Permanent

2 *53" %I1.4 Bool FALSE Permanent Permanent

3 k0" %I0.1 Bool FALSE Permanent Permanent

4 *B1* %I0.5 Bool FALSE Permanent Permanent

5 54" %I1.5 Bool FALSE Permanent Permanent

6 AL %10.0 Bool FALSE Permanent Permanent

7 o [E] %000 Bool  [+|[E FaLsE Permanent  []

B <Add new>

— To modify tags, enter the desired "Modify values". Next, click 7 to "Modify all activated

values once and now" or = to "Modify all activated values by Modify with trigger

condition".

(—» TRUE —» % modifies all activated values by "Modify with trigger condition")

s 2 k] 7 A% =
B Name ) e values will be modificd by modity with wigger. 119:= | Modify with tigge | Modify value | Comment

1 *so0* wIU-2 Bool L] FALSE rermanent Permanent

2 53" %14 Bool [E FALSE Permanent Permanent

3 *-K0" %10.1 Bool [3) FALSE Permanent Permanent

4 81" %10.5 Bool [3] FALSE Permanent Permanent

5 "547 %I1.5 Bool FALSE Permanent Permanent

6 AT %10.0 Bool [ FALSE Permanent Permanent

7 Q1" @ %Q0.0 Bool F\ FALSE Permanent m Permanent F TRUE _ 8 H

8 <Add news

— Confirm the warning with 'Yes'. (— Yes)

Modify with trigger (0610:007) 71X
I Modify with trigger
]

With the 'Modify with trigger’ function, you intervene in the process
permanently.

Do you want te continue with ‘Medify with trigger' ?

[] Do not show this message again

Yes No

— The output becomes active even though the programmed conditions are not met.

#» ¢ [Pk 2 B2 F=
i Name Address Display form.. Monitor valu | Monitor with trig... Modify with trigge | Modify velue  # Comment

1 *s0* %10.2 Bool FALSE Permanent Permanent

2 *s3* %14 Bool FALSE Permanent Permanent

3 *-Ko* %I10.1 Bool FALSE Permanent Permanent

- “81° %l0.5 Bool FALSE Permanent Permanent

5 54" %I1.5 Bool [E) FALSE Permanent Permanent

6 A" %l0.0 Bool FALSE Permanent Permanent

7 %y Q1" %Q0.0 Bool [®] RUE Permanent Permanent TRUE

s B e ]

Note: If the watch table is closed or the connection to the PLC is lost, all modify commands
become ineffective.
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7.7 Force tags
— The “Force” function can be used to assign a fixed value to tags. Force values are
specified in a similar way as for the "Modify tags" function but, in contrast, are retained
after the CPU is stopped. The main differences between "Modify tags" and the "Force"
function are as follows: In contrast with "Modify tags", the "Force" function does not allow

you to assign values to data blocks, timers, counters and bit memory.

10 device inputs (e.g., IWxx:P) cannot be modified, although they can be pre-assigned by

the "Force" function.

Unlike with the "Modify" function, values permanently assigned by the "Force" function

cannot be overwritten by the user program.

If you close the force table, the force values are retained. This is not the case with the

"Modify" function.

If the online connection to the CPU is interrupted, the tags assigned with the "Force”

function retain their value.

— To force tags, you must first double-click the force table to open it.

(— Force table)

Devices
ik 25 B Qo oo
i QO 2 8y RIF. Fu °7°9
i Name Address Display format | Moniter value | Force value F Comment
¥ ] 032_100_FC-Programming VB E [E[<*ddnev> |

K Add new device
ﬁ} Devices & networks
~ [[§ CPU1516F [CPU 1516F-3 PN/DP) |
JIYf Device cenfiguration
%/ Online & diagnostics
+ | Program blocks
B Add new block
& Main [08B1] ]
4 MOTOR_MANUAL [FC1] [ ]
» [ Technelogy objects
» External source files
» [g PLC tags ]
» [ PLC data ypes
[\ Watch and force tables
f Add new watch table

orce table
&5 Watch table_1
» [ig Online backups

» [ Traces
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— Select the “Q1” operand with address %Q0.0 from the list. (— Q1)

#& 0 RIF F, °7°9
i Name Address Display format Monitor value  Force value F Comment

1 _|—r§1 <Add news
@ "-P7" Bool %Q1.3 display cylinder.. | 4]
@] "-Q1" Bool %Q0.0 conveyor motor...
@] "-Q2° Bool %Q0.1 conveyor motor...
<@ "-Q3° Bool %Q0.2 conveyor motor...
<4 "-s0° Bool %l10.2 mode selector ...
<4n "-s1" Bool %10.3 pushbutton aut... =
<4m "-s2° Bool %10.4 pushbuttonaut.. =
4] "-S3° Bool %I1.4 pushbutton ma... v

— With forcing, the operands are entered with direct 10 access (%Q0.0:P).

=8 EIF F, ©%
i Name Address Display format Monitor value  Force value F Comment
1 Q1P %Q0.0:P Bool bt

— Enter the desired force value and activate it E.

Click "Start or replace forcing" F '. The new force request is transferred to the CPU.

F.

(= %Q0.0:P > TRUE —» [ — W50 start or replace forcing)

# & b RF|F, %%
i Name Address Display format Monitor value  Force value F Comment
1 Q1P %Q0.0:P Bool °3 TRUE M

— Confirm the warning with 'Yes'. (— Yes)

Force all (0710:001) LS
| Force all
L}
CAUTION: Forcing with 'CPU1516F !
Do you want to start “forcing® now?
Yes Ne

— Forcing is activated and the yellow MAINT LED on the CPU lights up. In addition, an F on
a red background is shown at the top right of the display of the S7-1500.
g2 by RIF Fu °2 °%
i

Name Address Display format | Monitor value  Force value F Comment
1 |[E Q1P %Q0.0P Bool °3 TRUE =

Note: If the watch table is closed or the connection to the PLC is lost, forcing remains active,
and the yellow FRCE LED on the CPU continues to be lit.
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— If you want to ‘Stop forcing’, simply click "Stop forcing" E and confirm the next dialog

with "Yes".

(- E Stop forcing) 'Yes' (— Yes)

[# ¢ & REJF. 2=

‘i Neme  Address Display format Monitorvalue  Forcevalue  F | Comment
' Q1P %Q0.0:P Bool 3 TRUE M

Forcing is stopped and the yellow MAINT LED on the CPU goes out.

[N

— If there is already a force request in the controller, this is indicated by the E symbol in

the watch table.

i P G P G PN/DP d fo h ¥
# & [Pl 2 4 £ [T
i |Name |.F\ddress | Display farm.. |Mon|'tor valu | Monitor with trig... |Modily with trigge |Modiiy Vo
1 "50" %10.2 Bool [ FALSE Permanent Permanent
2 "53" %I1.4 Bool FALSE Permanent Permanent
3 "-K0" %I0.1 Bool FALSE Permanent Permanent
4 “B1" %I0.5 Bool FALSE Permanent Permanent
5 54" %I1.5 Bool [ FALSE Permanent Permanent
6 -A1" %I0.0 Bool [ FALSE Permanent Permanent
7 [Eﬂ Q1" %00.0 Bool E] FALSE Permanent Fermanent
s =

— If you now click E, additional information is displayed. (— E!)

..mming » CPU1516F [CPU 1516F-3 PN/DP] » Watch and force tables » Watch table_1 - X

Ely R Al

- | i_Name | Address iDispIey form.. Monitor valu iLMonitaorwithtrig... ' Modify with trigge  Modify v...
1 S0 %l0.2 Bool [5] FALSE Permanent Permanent

2 3 %I1.4 Bool [E) FALSE Permanent Permanent

3 | *-Ko" %I10.1 Bool [3 FALSE Permanent Permanent

4 | 81" %10.5 Bool [E) FALSE Permanent Permanent

5 | 54 %I1.5 Bool [E) FALSE Permanent Permanent

6 | A1 %10.0 Bool [E FALSE Permanent Permanent

7 |Ep -Q1* %Q0.0 Bool [Ef| FALSE Permanent Permanent

5 e . i =

i The /O belonging to address ‘%Q0.0" will be forced with the value "TRUE'.
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— If there is already a force request in the controller, it can also be displayed and stopped
via the online device view. For this, you need to right-click the CPU in online mode of the

device view and select "Update and display forced operands".

(— right-click the CPU — Update and display forced operands")

— The force table with the current force requests will now be displayed and you can stop

Project Edit View Insert Online Options Tools Window Help

3 ([ saveproject 3 M I

Totally Integrated Automation
Pi

X Q@ 5 MG BR S coonine F coofine f [N % ] @il

Devices |§ Topology view uﬁj‘ﬁ Network view |m'f Device view LEIH
v name M - . =
FHOO & [cruisier [=] § oy g H @ H Device overview =
2
. - 3
£ o o & ¢! . [ module 3
v P =
13 nilzg 00_FCFrogramming \_9 0(:(\ qdf Q(\c. o T BERE A"
; (=
¥ Add new device K ~37‘ ‘Q}k \3@ JSTH - CPUTS16F E’
;ig'; Devices & netuorks @\Q ca &* 25 ?g“ » FROFINETinterface_1 g
~ Flg CPU1516F [CPU 1516F-3 PN/DP] > ® D TR e T
11} Device configuratien - PP interace 1 ||
% Online & diagnostics SE e ]
g 3 4 5 6 7 - °
= Frfg'm blocks DQ 32:24VDC/0.5AST_1 =|
& Add new block Rail_0 3 Al EXUNRIDITC ST 1 3
4 Main [0B1] E
- = A AQ 4xUll ST_1 g
S o TN EC] - & Assignment list g
» [ Technology objects [id] Properties AltsEnter g
= X =
» i@ Externalsource files S [ Export module labeling strips. ||} =
» [g PLC tags curlsC i ;:
» [ PLC data types Cerl+y I ;,
~ [ Wstch and force tables De = @
B Add new watch table F2 -
L
= Go to topology view E
— y Go te netwark view g
» [ig Online backups 3
» [ Traces z
§ Program info
» (i, Device proxydata Compile 4
[ PLC alarms Download to device »
= Textlists & coenline Carl+
» [ Local modules ¥ Go offline Cerl+M
» [8 Online card data 4/ online & diagnostic culeD
» [§§ commondata -
» 5] Documentation settings. ’—|—|
| E = B T
i) | &] Diagnostics
]

g CPU1S16F [t call structure

Project Edit View Insert Online Optiens Tools Window Help Totally Integrated Automation

Ui (3 saveproject & X § X 9 5 M B R Y coonline yF coofiline | §, 8 M8 3¢ 1] PORTAL

Devices

funsa) (<

HOQ RIF. [F o2 =%
i Stops forcing of the selecied sddresses, e Forcevslue F o
~ |7 032_100_FCProgramming Qi = [T Lt e TRUE =]

B Add new device <Add news
iy Devices & networks
- E CPU1516F [CPU 1516F-3 PN/DP]
[l Device configuration
4| Gnline & diagnestics
~ g Frogram blocks
B Add new black
4 Main [OB1]
i MOTOR_MANUAL [FC1]
[ Technology objects

syse]

sauelqr EH

External source files
[& PLC tags
[ PLC data types

Watch and force tables
Add new watch table

Online backups
Traces

» [ Device proxydata
L4 PLC alarms
] Textlists.
(18 Local modules
['= online card data
ommen data

Lisle

3

i C
» [5]) Documentation settings.

(ft

b
4

> | Details view | S Properties  [*i}Info @[ 2] Diagnosties |
4 Portal view =3 Ovenview |2 cruisier orce table ;
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7.8 Checklist

No.

Description

Completed

Project 032-100_FB-programming... successfully retrieved.

CPU 1516F from project 032-100_FB-Programming...
successfully downloaded.

CPU 1516F connected online.

Status of the CPU 1516F checked with Online & diagnostics.

Offline/online comparison of blocks in the CPU 1516F
performed.

Watch_table_1 created.

Tags (-S0/-S3/-KO/-B1/-S4/-Al/-Q1) entered in watch
table.

Switch on conveyor motor forwards by modifying the output
(-Q1 = 1) in watch table.

Switch off conveyor motor forwards by modifying the output
(-Q1 = 0) in watch table.

10

Open force table

11

Tag ( -Q1:P) entered in force table.

12

Switch on conveyor motor forwards by forcing the output
(-Q1 =1) in force table.

13

Force output -Q1 to switch off again.
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8 Exercise

8.1 Task — Exercise

In this exercise, the MOTOR_AUTO [FB1] function block from chapter SCE_EN_032-200_FB-
Programming is to be tested.

The problem here is that the cylinder is in the front end position and thus the enable conditions
for switching on the conveyor are not OK.

Using a watch table, the cylinder is to be moved to its rear end position so that the enable
conditions for the MOTOR_AUTO [FB1] block become OK.

8.2 Planning

Plan the implementation of the task independently using the step-by-instructions as an aid.
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8.3 Checklist — Exercise

No.

Description

Completed

Project 032-200_FB-Programming... successfully retrieved.

CPU 1516F from project 032-200_FB-Programming... successfully
downloaded.

Watch table created and renamed as "Watch_table cylinder".

Tags (-B1/-B2/-M2) entered in watch table.

Retract cylinder by modifying the output (-M2 = 1) in watch table.

Cylinder retracted (-B1 = 1)

Reset output for Retract cylinder in watch table again (-M2 = 0).
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9 Additional information

You can find additional information as an orientation aid for initial and advanced training, for
example: Getting Started, videos, tutorials, apps, manuals, programming guidelines and trial

software/firmware, at the following link:

www.siemens.com/sce/s7-1500
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