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Starting PLC Simulation with 'PLCSIM’



Virtual Commissioning Functions
Loading PLC Simulation

T Siemens - C:\WUsersiSiemens\Documents\Automation\57-1200 Tabletop Demo V16 KTP700 V3157-1200 Tabletg

Project Edit View Insert |Dr1|ir1E- |Dptiun5 Tools Window Help

j E‘[ H Save project a

Project tree

J Devices Plant objg
sl L

=)

Mame

* | 7] S7-1200 Tabletop Dem

ﬁ‘b' Add new device

2 gy Devices & networks| ;
» g cPu1215C [CPU12]

] p_D HMI KTP700 [KTP70
¥ I Unarouped devices

Crl+K

ﬁ Go online

& Extended go online...

ae [N

line ;ﬁ' Go offline

3
Crrl+5hift+x

Simulation 3

L L L=l b uila L

qu‘ Go offline

Start

[[! Download to device Cirl+L

Extended download to device...
Download and reset RREEILIE LT DL (A0 L E) ]

I The blocks contained in this project cannot be simulated with
S7-PLCSIM. Do you want to enable the "Support simulation
during block compilation' option in the project properties?

Click <0l if you want to enable simulation support in the protection
setting of the project properties with option "Support simulation during
block compilation’.

Click <Cancel= if you want to cancel simulation.

MNote: Know-how-protected blocks which are not previously compiled with
simulation suppert need to be opened with a password and recompiled in
a project with simulation support enabled.

MNote that the know-how protection of blocks can be weakened bya

simulation.
[
F
! QK ! Cancel
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1. Select the CPU inthe project Tree
2. Select “Simulation/Start" in the “Online" menu

Note: If the 'Start Simulation' is grayed out and you
are currently online with the CPU, you will need to
go offline with the physical before starting
simulation.

3. If this project has not been simulated before then select
“OK” to enable simulation.

4. Select “OK” to disable all online interfaces.

Result: after short moment, the 'PLCSIM' application will
startup and the "Extended download to device' dialog will
appeatr.

Starting simulation will disable all other
online interfaces.

D Do not show this message %

E oK !l Cancel |
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Virtual Commissioning Functions SIEMENS
Download project lngenuity for ife

TIA Portal is configured to automatically download the project to the

"Virtual PLC" once the PLCSIM software has started. You may be
Extended download to device I prompted with the 'Extended download to device' dialog. If you are
Configured access nodes of "CPU 1215C° nOt’ proceed to Step 3
Device Device type Slot Interface type  Address Subnet . . .
PU 12150 — = Notice the PG/PC Interface is automatically selected as
Rt Siemens CP 12431 CP 124341 101 X1 PNIE 192.168.1.1 PNIIE_1 "PLCSIM"
CPU 1215C CP 12431 101 TeleService 200165
S B 1. Select "Directat Slot '1 X1" from the dropdown menu
SIEMENS B : - -
Type of the PGIPC interfaceg 3 FIIIE |'| 2 Cl'Ck Stal'[ SearCh
pGiPCinterfacly | BPLCSIM [~ 1
"B RUNSTOP Connection to interface/subnet: | Direct at slot 1 X1° Kl Notice: the 'device type' column shows "CPU-1200 Simulation”
—_—— Istgatenay. | 1@ indicating the connection to the virtual PLC via the PLCSIM
instance.
Select target device: | Show devices with the same addresses |V|
Device Device type Interfacetype  Address Target device 3. Click “Load” and continue through the download prompts to
CPUcommon CPU-1200 Simula... PMIIE 192.168.0.10 CPUcommon
- - Q} = Access address - complete the download (See module 4 for help).
<no project> 4. Select “Start module” to put the simulated PLC in Run mode.
["|Flash LED

) 5. Select “Finish”
Cnline status information:

D Display only error messages

© scancompleted. 1 compatible devices of 1 accessible devices found.
%2 Retrieving device information...

Load results

[X
9 Status and actions after downloading to device
Scan and information retrieval completed.
Status ! Target lessage )
l& @ ~ cruizisC Downloading to device completed without error. d ‘CPU 1215C"
o » Startmodules start modules after downloading to device. start module
(<] i I>]
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Going Online
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T Siemens -

Project Edit View Insert Online

Options  Tools

G i sevepoiet @ X HX 00 G HMEER S coonine F cootfine gy WM ¥ o U]

C:\WUsers\Siemens\Documents\Automation\S7-1200 Tabletop Demo V16 KTP700 V3157-1200 Tabletop Demo V16 KTP700 V3

Window Help

Searchin projects

J Devices ” Plant objects

Totally Integrated Automation
PORT

Options

B

B Add new device
ﬁg‘h Devices & networks
~ [ CPU 1215C [CPU 1215CD...
u'f Device configuration
ﬂ Online & diagnostics
= F:EL Program blocks
ﬁ Add new block
3 Diagnostic error inte..

» [E2] Custom User webpa...
[£z] Data Logging & Reci...
£z Demo

3 Main [OB1]

48 Startup [OB100]

~ ] 57-1200 Tabletop Demo V16 K... 5 @ [~

H

b | CPU operator panel

M FE L EEEPE @R a2 ad &6
Main
Name Data type Default value Comment
1 @ ~ Temp
2 u Add news-
[<] Il

HF Ak —0— {7 =

¥ Block title:
b Project:..

b NESOVIOREN security Block

¥  Network 2:

“Main Program Sweep (Cycle)” Passwords for this demo project

Determine Main Scan Time

Comment

1215C [CPU 1215C DC/DC|

RUN | STOP RUM
ERROR STOP
MAINT MRES

GEEE

A | Call environment

|NU condition defined. I

The virtual PLC within PLCSIM should now be in RUN
mode with the configured project downloaded.

No changes to the project hardware configuration were
required to use PLC simulation. It is possible to now go
online with the PLC and test a project without any
additional steps.

1. Open “Main [OB1] under Program blocks/Demo in the
Project tree.

2. Click the “Monitoring On/Off” icon on the toolbar to go
online and view the logic execution.

3. Note that the timers are running (Network 2).

38 Analog Pot Contr. "Web values
4 Cap Flacement [F.. o DB'.seTcmd_
48 Paddle Control F... FlrsltScan | P_TRIG ] cycle
1 ) 4
48 Production_FB [F... l/l LK Q} L .
"Web Values v | Breakpoints
FLG Siemens DB'ﬁrSt_':)'tlE_ e % & GEOE
one_shot _
CPU 1215C [CPU 1215C DODCIDC] % . Tz Enable outputin run
This device does not support
SIEMENS breakpoints.
TE7M_525_727MS 3
#DB35
<
B RUN | STOP STOP “Timer_Scan
Il ERROR Time iDBE”
W MAINT PAUSE “Timer_Scan TON
Time iDE".Q Time
MRES
4 N QF---- 4
192.168.0.10 424D 201, ET\— T#0ms
i 31M_235_
<no project> 64705 —dpr
ADD
<] I ] 100% T | ek o
< i IE |§. Properties ||"_i.'.lnfo ||ﬂ Diagnostics || Plug-ins | > | Call hierarchy
Porta 2] a Overview 2 Main (0B1) . -

SUI-ppY
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Virtual Commissioning Functions
Modifying values

...Demo V16 KTP700 V3 » CPU 1215C[CPU 1215C DC/DC/DC] » Program blocks » Demo » Main [OB1] - i X

G b, EAED B G T CE@B - ad T &% =
Main
Name Data type Default value Comment
1 1 > Temp
2 L] <Add news= i
<] I ]
e
HF HiF —— 7} = &

» Network 8: Wiper Motor (Wiper Mode)
- Network 9: HM Paddle Switch and Prox Status

This network determines the status for the HM depending on Paddle or Wiper Control

"GlobalData”™. "HMI®.
Production. %00 3 PaddleSwitchStat
EnableProduction  “HMI" Wipertode  "Paddle_Motor” e
-— T —— g Y—
Maonitar »
Display format [ Modify operand N trl+Shift+ 2
T
Define tag... Crrl+Shift+] p=—=- - 2
Rename tag... Crrl+Shift+T
Rewire tag... Ctri+Shift+P
M cut Crl+x
_ig Copy Cirl+C [_
:g Faste Ctrl+v
]
Delete Del ]
x i "HMI" Prox1State
1
Go to ] Q:- ___________________ _: 3_____.
Cross-references F11 ET— T#0ms
Cross-reference infermation ShifieF11 [
k;)% Insert netwark Crrl+R
Insert STL network
Insert SCL netwoark

SIEMENS
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Scroll down to network 9.

Right mouse on
“GlobalData”.Production.EnableProduction contact.
Select Modify/Modify to 1 to change the state of this
contact. This can also be done via the hotkeys to
quickly toggle the mode (Ctrl+F3 to turn off the bit and
Ctr+F2 to turn on the bit).

Use the hotkey Ctrl+F3 to turn the bit back off.
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Starting HMI Simulation



Virtual Commissioning Functions SIEMENS
Starting the HMI simulation lngenuity for ife

JA Siemens - C:\Users\Siemens\Documents\Automation\s7-1200 Tabletop Demo V16 KTP700 V3\57-1200 Tabletop Demo V16 KTP700 V3

Project Edit View Insert Online Options Tools Window Help

Gi Y sveproer B X 2 X e 5 M B R F coonine o F coofiine fz [ B 2€¢ 5 1] [Searchmproees | G

I 1. Select the HMI KTP700 in the project tree.

2. Select the “Start Simulation” icon on the toolbar.

J Devices || Plant objects | 2
£ kﬁ—*_*é'néEE'

RT Simulator

Name Ve
» @ External source files HF i == 7 -

» [ PLCtags : | SIEMENS

» [ PLC data types
= [ Watch and force tables ¥  Network 8: HM Paddle 5

Note: The same button can be used for different devices in
the project based on which device is in focus/selected.

ﬁAdd new watch table This network determines the
é%l Conveyor
g%l orce table . -
&l wiper o S$7-1200: Compact Controller with Advanced Capabili
¥ L& Online backups :
3 E Traces
3 [@ OPC UA communication

3. The HMI RT Simulation should start via a separate
window (if it doesn't appear after compiling, you may
have to click on the WinCC RT icon in the Windows
taskbar).

finC
RT

PLCalarm text lists 1
il Local modules
» ] HMIKTP700 [KTP700 Basic PN]
» 4 Ungrouped devices
» £ Security settings
» @ Cross-device functions
» [g# Common data
» I—\::|_]] Documentation settings
» % Languages & resources — !
» [E Version control interface
» [ﬂ Online access

4 FLS Siemens [L e

CPU 1215C [CPU 1215C DOIDCIDC] %

SIEMENS

Conveyor Production | Current Position ' Heating Setpoint

"Paddle
M RUN!STOP P

I ERROR
H MAINT

MRES

x1 192.168.0.10

Unrestricted © Siemens 2020
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Virtual Commissioning Functions SIEMENS
HMI and CPU Connection lngenuity for life

1. Positionthe HMI simulation on the screen so that you
can see the code in Network 9.

T4 Siemens - C:\Users\Siemens\Documents\Automation\S7-1200 Tabletop Demo V16 KTP700 V3\57-1200 Tabletop Demo V16 KTP700 V3

Project Edit View Insert Online Options Tools Window Help .
G Rl seveproiet 3 M 3 2 X O:: 5 MG B R S coonine o cociline a8 IB 3¢ ([ [Zesrmproes | & 2. Select the Wiper screen on the HMI.
RT Simulator . « -

3. Click the “Green arrow” button on the HMI.

SIEMENS Note that the “Paddle_Motor” %Q0.3 turns on. This

JDevices || Plant objects |

da s, EA =P8 rasEH @

Narne Ve

» g Externalsource fies Ak ko fF oo shows that the HMI and PLC simulations are
B s ofl ' connected. It is also possible to use the HMI

~ [32 watch and force tables *  Network 8: HM Paddle Switch and Frox Status

B Add new watch table This netwoerk determines the status for the HMI depending on Pgddle or Wiper Contr $7-1200: CompaCt Controller with Advanced SimU|ation With a- real S7_1200 CPU (Dual monitors

oo are very helpful when simulating multiple devices).
| wiper - %Q0 3 Idle 10000
- [@ "HMI" Wiperiviode “Paddle_Motor®
L& Online backups
» E'ﬁaces I/‘ =/‘| : :

» [ OPC UA communication

» [ifi, Device proxy dats (l "GlobalData®.
itk “HMI® Wiperiode WiperEnabled
25 Program info o o
] PLCalarm text lists LI 1T

» [l Local modules

» E HMI KTP700 [KTP700 Basic PN]

TEOM:S
» I ungrouped devices = UDB10
b E’i Security settings 'IECﬁPruxJ:
» l;ﬁ' Cross-device functions Status_DB
» [g# commen dats W0 TOF

“Paddle_Frox 1" Time
1
» [ﬁ Languages & resources — 1T IN

» E Documentation settings

» [H Version control interface THISOME —E EL— T#0ms
» 1@ Online access Wiper Mode
d "LC Siemens - X TEOMS
— UDB21
CPU 1215C [CPU 1215C DODCIDC] g "IEC_Prox_2

SIEMENS

Status_DB"

w81 TOF
*Paddle_Prox 2" Time '
11
i n Q
| G ] T#750M5 —dpT ETl— T#0ms
B ERROR
H MAINT "AUSE
TEOM:S
MRES WDB22
"IEC_Prox_3_
x1 192.168.0.10 Status_DE"

<
[~
hd

4 Portal view : i IUJ Conveyor I:I- Main (OB1)

usa.siemens.com/s7-1200
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Expanding the PLC Simulation functions
PLCSIM offers more functions when expanded and a

¥ simulation project is created.
1. Select the “Switch to Project view” button on the PLC

simulation. %

2. Select the “New Project’ button on the toolbar. _f

CPU 1215C [CPU 1215C DODCIDC]

Totally Integrated Automation

A 0P _ 2 Project Edit Execute Options Tools Window Help
RROR 2 ﬁggsavepm]ectngg [72) X""!(’!(_‘)mm eENl | = 57-PLCSIM V16 “ " . . .
_ > | 3. Select “Create” to create a new simulation project.
Options o o o o . .
312 This simulation project can get its tag values and
5010 — E hardware configuration from the TIA Portal project
byt is saved separately. It could be used with
different TIA Portal projects.
RUM [ STOP RUM
=
Project name: | [HEJESE] | I&I
Path: |L’_.'IUserslsiemenleocumentﬂS\mulatiDn || MRES
Version: |V16 |v|
Author: |Siemens | 192.168.0.10
Comment: ~
™ |
To enable scan control features you must
pause the continuously running scan.

usa.siemens.com/s7-1200
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Virtual Commissioning Functions
Using PLC Simulation functions
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BLC Siemens - C:\Users\Siemens\Documents\Simulation\Project3\Project3 1. Double-click on 'Device Conﬁguration' in the project
Prfject Edit E:AEcuteE Optiolns‘ T<:-<:-IsE Window EHeIp E E E E Totally Int tree
Gy Bl savepraject ¥ 2= 2 X Q2 Os720 [ N em NN dJd1I =
2. Click onthe CPU.
Opti . .
- prions Notice the tag names and addresses are automatically
JE - address | Displ. | MonitorModifyale available since the tags are stored in the CPU on the
* | 7] Project3 -1 "Switch®:P %I0.0:P  Bool D download
~ (g CPU 1215C [CPU 1215C - %0.1:P Bool [}
r;']? Device configuratiefi - *Conveyor_Encoder”:P %I0.2:F  Bool [] 3. From the HMI toggle the Paddle_Motor Off and on
b |5 SIMtables " der_... 3z | -
B seaenees e 8 using the Green arrow / Red square button.
» g Eventtables -1 *Conveyor_Lo_Switch... %I0.5:F  Bool []
- "Conveyor_Home_Sw.. %l0.6:F  Bool D
£ “Conveyor_Hi_Switch... %l0.7:P Bool D T VT3 T
%1.0:P Bool [ AT Simulator
. %I1.1:F Bool D
- “Paddle_Start_2":P %I12:P Bool D SIEMENS SIMATIC HMI
5 - *Paddle_Count_Reset™: %l1.3:P Bool D
] %14:F Bool [J]
n %1.5:P Bool [} . _
i e “Conveyor_Pulse™p %Q0.0:P  Bool S$7-1200: Compact Controller with Advanced Capabilities
- “Conveyor_Direction™:P %Q0.1:P Bool
- “Fan_Speed_PWAT:P  %0Q0.2:P Bool LaIS HLn
-1 *Paddle_Motor™:P %Q0.3:F Bool
%Q0.4:F Bool
%Q0.5:F Bool
%Q0.6:F Eool
%Q0.7:F Bool
%Q1.0:F Bool
S %Q1.1:F Bool
- “Analog Pot1":F %IWE4:P  DEC ]
- "Analog Pot2":F %IWE5:FP DEC ]
——- %OWE4:P DEC 0 Wiper Mode
| .
[3 Il >p<lml | »][100% = —§— W R— DEC R
‘W&, cruizisc =i
Unrestricted © Siemens 2020
-1200




Virtual Commissioning Functions SIEMENS
Using PLC Simulation functions lngenuity for life

1. Click onthe SM 1223 DI/DQ module in Slot 2.

2. Click the checkbox under 'Monitor/Modify value' for
Paddle_Prox 1

(cvisciovizeg 9 (4] " G [ Addresses 4 SIEMENS {z} Notice the paddle appears on the HMI and the contact

FLC Siemens - C:\Users\Siemens\Documents\Simulation\Project3\Project3

Project Edit Execute Options Tools Window Help

L= o YR saveproject ¥ = B X D@ O |- WE e

Project3 » CPU 1215C [CPU 1215C DGDUDC]

Totally Integ:

rarch in project> .-h

S7-PLCSIM V16

=] E Name Address  Displ... .
E -a “Paddle_Prox_1":F %IB.0:P B.. EB ComeS On In net\Nork 9-
- “Paddle_Prox_2":P %I8.1:F  Bool
“Paddle_Prox_3":P %I82:P Bool
o : 3. Uncheck the box for Paddle_Prox_1
@ “ConveyorProx Min“:P %84 Bool [ S$7-1200: Compact Controller with Adva
< “Conveyor_Prox_Hom... %I8.5:F  Bool D
- “Conveyor_Prox_Max' .. %I86F Bool [ ] e
i - %87:F Bool [ Idle 10000
: - “Paddle_Direction®:P  %0Q8.0:F Bool
: %08.1:P Bool
= %0Q8.2:FP Boal
.- %0Q8.3:F Bool
- “Fan Isolation™:P %Q8.4:P Bool
- %0Q8.5:F Bool
%08.6:P Bool
%0Q8.7:F Bool

» [ & version control interface I/‘ :A : :
» g Online access
» [ Card ReaderlUSE memory “GlobalData®.
“HMI" Wiperhiode WiperEnabled

TEOMS
WDB10
“IEC_Prox_1_
<] [ ] ' Status_DB"
? | Reference projects 080 TOF

~ | Details view "Paddle_Prox_ 1" Time

| | N Q

T#750MS = pT ETl— T&#0ms

< [
[A]
I'EEE ‘Conveyor I 4 Main (0B1) a

Unrestricted © Siemens 2020

Wiper Mode Reset Count
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PLCSIM - Sequence Tables



Virtual Commissioning Functions SIEMENS
Build a Sequence Table lngenuity for life

A Sequence table will step through changing the value of
inputs. It can be created several ways inthe PLCSIM

FLE Siemens - C:WUsers\Siemens\Documents\Simulation\Project3\Pr|

*| oject Edt Erecute Option: Tools Window Help - project. The start and stop buttons for the sequence table
K . ) L | 1 - ] | >Talallylnleg d Auto \in project> n X
L= | G iH sveprojear Y 32 B X O (2 Os720 [] W .S:MWW 7-PLCSIM V16 :| — are next to each other on the PLCSIM project toolbar.
j . ~ 1. Click the “Start Recording” button from the PLCSIM
Addresses B
= MName Address  Displ... Meonitor |lym SIEMENS prO]eCt toolbar. .
: 4@  “Paddle_Prox_1":F w80r B [~ ZN 3 -
R You will know it is recording when the "Stop recording”
v R nesr e % | $7-1200: Compact Controller with Advanced button_ appears in the_ to_olbar. . _
O - S ' You will also see an indicator at the bottom right of the
. — 1 B 1dl " 10000 i i i
[ I - e PLCSIM project showing recording status B
| %0Q8.1:P Bool o . .
- %082#  Bool 2. Click the Monitor/Modify box for
- %Q8.3:P Bool
"Fan Isolation®:P %QB8.4:FP Bool
“ ' Sams vl | « Paddle_Prox_1 On and then Off
%QB8.6:P Bool
—= « Paddle_Prox 2 On and then Off
- + Paddle_Prox_3 On and then Off
<] 100% - ——y— @ - -
XTI T e | Click the “Stop Recording” button on the toolbar. &

] [E Version control interface I/‘, I/‘. I :
= -
» i Online access Wiper Mode Reset Count
» [ Card ReaderlUSE memery *GlobalData”
“HMI" Wiperiode WiperEnabled
[ 1 m
1 r 1r

TEOMS
| WDB10
<] i ] JEC_Prox_1_

Status_DB"

* |Reference projects W80 TOF

17 IN Q
T#750M5 —pT ETl— T20ms

<[ [

Marme

[~

3 A £ verview IEE?,I Convevor II Main (OB1)
Unrestricted © Siemens 2020
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Virtual Commissioning Functions SIEMENS
Use a Sequence Table lngenuity for life

RLC Siemens - C:\Users\Siemens\Documents\Simulation\Project3\Project3 When the recording stops the Sequence table
automatically opens.

Project Edit Execute Options Tools Window Help

S Totally Integrated Autol
Gf (Bl saveproject ¥ 25 T X W2 (¥: Qo7 _ =R E S7-PLCS

1. Click the “Start sequence” button on the toolbar. =

I

E}Watch the paddle change position on the HMI
5 i H “
IR ER E terv| > Execution time [----- . 2. Atfter the sequence completes, click the “Repeat
Time Name Address  Display format Action Action paramete] Sequence” button E'E_i' and then start the Sequence
~* ] Project3 |-+ ©0:00:00.000 Start immediately . .
A p_[.‘CPU1215C [CPU1215C 00:00:01.685 "Paddle_Prox_1":P %I8.0:P DEC Settovalue 1 agaln' WatCh It Ioop through the Sequence'
[It Device configuration 00:00:02.425 "Paddle_Prox_17:P %I8.0:F DEC Setto value 0 3 Click the “Stop Sequence” button
3 fﬂ SiMtables 00:00:04.3230 "Paddle_Prox_2":P %I8.1:P  DEC Settovalue 1 ’
» EE Sequernces 4 :00:05.710 "Paddle_Prox_2":P %I8.1:P DEC Setto value 0 4 AdJUSt any timeS |f needed
» g Eventtables 00:00:07.135 "Paddle_Prox_3":P %l8.2:P DEC Settovalue 1
I 00:00:08.560 "Paddle_Prox_3":P %I8.2:P DEC Setto value 0
00:00:08.610 DEC Setto value 0
-+ | 00:00:08.615 | Stop sequence

S$7-1200: Compact Controller with Advanced Capabilities

Idle " | 10000

<| M

IﬁE‘h CPU1215C I_§I Sequence_2 v Connected to CPU 1215C, via address |...

Wiper Mode Reset Count

Unrestricted © Siemens 2020
usa.siemens.com/s7-1200




Virtual Commissioning Functions SIEMENS
Modify a Sequence Table lngenuity for ife

» - 1. Change the first action from “Start Inmediately”’ to

| FLC Siemens - C:Wsers\Siemens\Documents\Simulation\Project3\Project3 P ey
Trigger condition”.

Sl

Project Edit Execute Options Tools Window Help Totally Integrated Aut

A" MERX O:e:s O Mremm 4 = S7-PL§ 2. Enter “Paddle_Motor” as the Action parameter with a
Event type of “=True” and Value of 1.
: Click the red Stop button on the HMI
= =B 8B Default interval s| E s Execution tirme .
| — Name Address | Display form & P s— _ 4. Click the “Start sequence”. The sequence starts but
! 00:00:00.000 Trigger cendition |+ [~] y 2 waits for the motor to turn on.
00:00:01 685 “Paddle_Prox_1":P 9%I8.0:P DEC Settovalue /. .
00:00:02.425 *Paddle_Prox_1":F  %IB.0:F  DEC Settovalue Trigger tag: | “Paddle_Motor” & 5. Click the green arrow on the HMI to turn on the
00:00:04.330 "Paddle_Prox 2":P  %I8.1:P  DEC Settovalue 2 Al= TRUE padd|e motor and watch the sequence.
00:00:05.710 "Paddle_Prox_2":F %I8.1:F DEC Settovalue ;
00:00:07 135 "Paddle_Prox 3"P %82 DEC Settovalue Valuc:| Leave the sequence running.
00:00:08.560 "Paddle_Prox_3":F %I8.2:F DEC Settovalue
00:00:08.610 DEC Setto value
-+ 00:00:08.615 Stop sequence

S$7-1200: Compact Controller with Advanced Capabilities

Idle " 10000

Wiper Mode Reset Count

Unrestricted © Siemens 2020
usa.siemens.com/s7-1200
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PLCSIM - SIM Tables



Virtual Commissioning Functions SIEMENS
Build a SIM Table lngenuity for ife

I BLC Siemens - C:\Users\Siemens\Documents\Simulation\Project3\Project3 =g

s

1. Double-click the “Browse” option under the SIM tables
in the Project tree.

Project Edit Execute Options Teols Window Help

G Dy E seveproiet ¥ 5 3 X D2 O ) M @ WM S0 X

Browse

Totally Integrated Automation
S7-PLCSIM V16

2. This brings up the tag tables and watch tables from
the associated TIA Portal project. Select the “Default
tag table” under the PLC tags.

3. Click “OK”

¥ | 7 57-1200 Tabletop Demo V16 KTP700 V3 Mame
e =
~ [ cpu1215C 55 Defaulttag table
% FLC tags
[z Watch and force tables

: ¥ | 7 Project3
- [5g CPU 1215C [CPU 1215¢C _
[h‘ Device cenfiguration

- __r;j SiMtables =
B Add new SIMtab 1
E Browse &

2 siMtable_1
¥ ,r:g Sequences
» g Eventtables

<] n >
Iﬂ'g'h CPU 1215C |_§ Sequence_2

] Ea Version control interface
I"-_H Online access 3
P_w Card ReaderiUSE memary
"

Unrestricted © Siemens 2020

usa.siemens.com/s7-1200




Virtual Commissioning Functions SIEMENS
Build a SIM Table lngenuity for ife

Rt Siemens - C:\Users\Siemens\Documents\Simulation\Project3\Project3

Project Edit Execute Options Tools Window Help T .
) L otally Integrated Automation
Cf (Yl saveproject ¥ 25 5 X 9 (¥: O -] BEemnN ] = S7-PLCSIM V16
g
$E 7B BH @ =S E
Name Address | Display format MaonitariMadify value Bits Consistent m... ;-
~ [ ] Project3 -a “Conveyor_En_[=]] %ID100_. DEC [~]o ) ale
~ [jig CPU 1215C [CPU 1215C . - *Fan_Speed_HSC.. %ID100.. DEC 0 0 =]
I]'f Device configuration - "Analog Pot1™:P  %IW64:P DEC 0 0
hd fﬂ SiMtables -1 "Paddle_Prox_1":F %I8.0:F DEC 0 D 0
‘h\dd new SIMtable -I1 “Paddle_Prox_2":F %I8.1:P DEC 1 E 0
ﬁBrowse "Paddle_Prox_3":FP %I8.2:F DEC 0 D 0
Z siMtable_1 1 *Paddle_Count_R.. %I1.3:P  DEC 0 Oo
Zl Defaulttag table < *Paddle_Start 2":F %I1.2:F  DEC 0 Do
b [52 sequences o *Conveyor_Prox_.. %I8.4:F  DEC 0 Do
» [ Eventtables -1 "Conveyor_Prox_... %I8.5:P DEC 0 D 0
- " Prox_.. %I86:F DEC 0 0 . “ ” .
— , 1°% 1. Double-click the “Defauit tag table” in the Project tree.
- Conveyor_Enco.. %I0.2:P  DEC 0 o
4l “Conveyor_Enco.. %I03:  DEC 0 o If you left the Sequence running then you can see
- “Conveyor_Horn... %I0.6:P  DEC 0 o .
<] i ] the values for the Paddle_Prox tags changing.
The SIM table allows you to change tag values like
the watch table in TIA Portal. You can also browse
and import a watch table directly from the TIA Portal
< i [[> project.
Iﬂ%ﬂ CPU 1215C |_§ Sequence_2 |_3'4 Default tag t... + Connected to CPU 1215C, via address .. | PLAYIN Sequence and SIM tables can be imported or export
to Excel files.
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Virtual Commissioning Functions SIEMENS
Build an Event Table lngenuity for ife

Double-click “Event table_1” option under the Event
tables in the Project tree.

RS Siemens - C:\Users\Siemens\Documents\Simulation\Project3\Project3 1.

Project Edit Execute Options Tools ‘Window Help

f Ch b soveproject X 35 5 X 92 (12 O RN emn Sy 2. Event tables can be used to test error handling,

diagnostic, and interrupt logic in the CPU and HMI.
Select “Pull or plug of modules” for the first event

E EX ks

i Event /I 2 er # Comment
= | 7 Project3 /

~ i CPU 1215C [CPU 1215C .. Pull or plug of medules
Rack or station failure

= Hardware interrupt
> |zl SIMtables Diagnostic error interrupt

ﬁb’ Add new SiMtable
ﬁ:" Browse

& siMtable_1

E# pefault tag table

5|0

[I'f Device configuration

4 r_:g Sequences
~ g Eventtables

ﬁf\dd new eventtable/ 1
m Eventtable_1 ¢

< I 2] <] i

Iﬁg'h CPU 1215C Iig Sequence_2 Iiﬂll Default tag t... Im Event table_1 v Connected to CPU 1215C, via address | PLAYING

Unrestricted © Siemens 2020
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Trigger an Event

RS Siemens - C:\Users\Siemens\Documents\Simulation\Project3\Project3

Project Edit Execute Options Tools Window Help

G (Yl sovepojet M B B X D@ OfFo0 - [NF emN’

® P 7

i Event

Farameter
¥ Pull or plug of modules
u LADDR 262 "Local-DI_8x24vDC_DQ_8xRelay...
L] EventType Full

Ada new events

N =
N

1. Enter LADDR parameter: 267
"Local~Dl_8x24VDC_DQ _8xRelay 1“ and select
“‘Pull” as the EventType.

2. Check the box to trigger the diagnostic event.
3. Select the HMI Diagnostic screen on the right toolbar.
4. Select the “Trigger selected events” icon to activate all

selected events.

5. Click the refresh button on the diagnostics screen on
whe HMI until the new event appears.

Notice the CPU error LED starts flashing and see
the “Hardware component removed or missing”
message on the HMI.

Unrestricted © Siemens 2020
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SIMATIC HMI

S$7-1200: Compact Controller with Advanced Capabilities

Diagnostic overview '\ Diagnostic buffer view

10:22:33

10000

= C

§1 6/30/2020 AM Hardware component removed or missing -
2 6/29/2020 10:26:44 ... Follow-on operating mode change - CPU changes fro...I A
6/29/2020 10:26:44 ... Communication initiated request: WARM RESTART - ...
04 6/29/2020 10:26:44 ... New startup information - Current CPU operating mo...
i I 6/29/2020 10:26:43 ... New startup information - Current CPU operating mo...
06 6/29/2020 10:26:43 ... Communication initiated request: STOP - CPU cha
07 6/29/2020 10:26:42 ... Follow-on operating mode change - CPU changes fi
Os 6/29/2020 10:26:42 ... Communication initiated request: WARM RESTART
09 6/29/2020 10:26:42 ... New startup information - Current CPU operating mo...
© 10 6/29/2020 10:26:41 ... New startup information - Current CPU operating mo...
© 11 6/29/2020 10:26:41 ... Communication initiated request: STOP - CPU chang...
O 12 6/29/2020 10:26:37 :C n operating mode change - CPU changes fro...

usa.siemens.com/s7-1200
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Read the Error

S$7-1200: Compact Controller with Advanced Capabilities

Idle " 10000

Diagnostic overview \ Diagnostic buffer view \, Detail view

16/30/2020 10:22:33 AM

SIEMENS
Iug,u\uily—for&‘fa

|Error: Hardware component removed or missing

CPU 1215C / DI8 x 24VDC / DOS8 x relay_1

A hardware component has been removed or cannot be addressed.

Check the power supply especially for stations with a self-assembling backplane bus and
power segments.

Resolution:

Connect/plug the hardware component.

Check the power supply.

Check the presence of an interfering I0 controller or supervisor.

Unrestricted © Siemens 2020

Double-click the “Hardware component removed or
missing” message on the HMI to expand the
message. See that it indicates the relay module is
missing.

Select the arrow to return to the Diagnostic overview.
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Clear the Error

L5 Siemens - C:\Users\Siemens\Documents\Simulation\Project3\Project3

Project Edit Execute Tools

j 3 H Save project

Options Window Help

Totally Integrate
¥ 2X e O i S

-] AR emIl

Options
oy =
i Event Farameter & | co..
* Pull or plug of medules v
L} LADDR 262 "Local~H5C_4"
L] EventType Plug r E'

RAINT

SIEMENS
Iug,u\uily—for&‘fa

Change the EventType to “Plug”.
Select the Select the “Trigger selected events” icon.

Notice the event message on the HMI shows that the
message has left.

=1 6/30/2020 ;:;35:59 Hardware component removed or missing -

=2 6/30/2020 11:36:49 ... Hardware component removed or missing - I
=3 6/30/2020 10:22:33 ... Hardware component removed or missing -

04 6/29/2020 10:26:44 ... Follow-on operating mode change - CPU changes fro...

i 6/29/2020 10:26:44 ... Communication initiated request: WARM RESTART - ..
06 6/29/2020 10:26:44 ... New startup information - Current CPU operating mo..,
07 6/29/2020 10:26:43 ... New startup information - Current CPU operating mo...
Os 6/29/2020 10:26:43 ... Communication initiated request: STOP - CPU chang...

09 6/29/2020 10:26:42 ... Follow-on operating mode change - CPU changes fro...

© 10 6/29/2020 10:26:42 ... Communication initiated request: WARM RESTART - ..
© 11 6/29/2020 10:26:42 ... New startup information - Current CPU operating mo...
© 12 6/29/2020 10:26:41 ... New startup information - Current CPU operating mo...
a1z ARI2Q/2207N 1N-2A/-A1 Coammunicratinn initiatad reannact: STAP - ©PL rhann

Unrestricted © Siemens 2020
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Prepare for another Event lngenuity for ife

74 Siemens - C:\Users\Siemens\Documents\Automation\s7-1200 Tabletop Demo V16 KTP700 V3\57-1200 Tabletop Demo V16 KTP700 V3

Project Edit View Insert Online Options Tools Window Help The event Enter Ta.ble Can be Used tO trlgger dlﬁerent CPU
j BH Save project -EI. X, -ilﬂ —‘E X")! Fi "=IJII [!! [ﬁ pwr & Goonline m? Go offline ﬁgh? m [H R(J:I JJ Search in project> [ §

alarm OBs.
BE 2 i | ]
J Devices " Plant objects | . Hardware Intel’rupt (OB 4X)

£ 22 | L EAEDBr G 2t AR =l G &[T 6 = _ _ _
Diagnostic error interrupt DlagnOStIC error |nterrupt (OB 82)
Name Ve Name Data type Default value Comment
~ | ] 57-1200 Tabletop Dema V16 KTP700 W3 00~ a~ mpu
ﬁf\dd newdevﬁ:e m 2 4= pICJ_State Wiord 10 state of the HW object é Pu" Or plug Of mOdUIe (OB 83)
iy Devices & networks 3 4. LADDR HW_ANY Hardware identifier
~ [i§ CPU 1215C [CPU 1215€ DC/DE/DC] 4@ |: @@= channel Ulnt Channel number Rack or station failure (OB 86)
Y Device configuration 5 o = MultiError Bool S I=lrueifmnrelhan ONE erroris present hd
| Online & diagnostics 5 P . .
« i3 rogramblocks o | ro- o 1. Select “Diagnostic error interrupt [OB82] from the

W 1dd rew bock : ¥ Networkl: CPU Program blocks folder in the TIA Portal Project

Comment

3 Diagnostic erfor interrupt [0B82]
» [Ez] Custom U;er% L tree.
» [&:] Data Logging & Re s L SCATIER
~ [tz] Demo H a LI
" i [om1) o o 2. Select the “Monitoring On/Off’ icon on the toolbar.
48 Startup [OB100] H . H H
& Analog Pot Control [FC sosee . - . Since this block |s_not being called yet, the code
TR o SIS Word_Tmp Word_Tmp Disgio_STATUS = should be grey until an error occurs.

48 Paddle Control FE [FEG]
48 Production_FB [FB9]
4 Windshield Wiper FB [FE7]
@ CurrentTime DB [DE3]
@ GlobalData [DB18]
@ HMi[DB30]
@ HSCFan [DEG]
@ Paddle Control FE_iDB [DE3]
@ Production_FB_iDE [DBE45]
@ vindshield wiper FB_iDB [DB42]

» [Ez] Motion

» [i] PID

» g System blocks
3 ﬁ Technology objects

b b External source files

<] i
Reference projects

3. Select the Diagnostics and Device Information tabs in
the lower property area.

Network 2: .

Comment

MOVE

#LADDR WIN202
i “Lest_LADDR'

100% - AT T

|§Froper‘ties """Info % Diagnostics |

1 Device with problems 3
w onlin... Ty Opera.. Deviceimodule Connection establis.. | Message Details Help
weint... [l RUN CPU 1215C Direct Maintenance demanded  For more detailed information, refer to devi_ ?

0000000000000000000000
1

J Device information || Connection information || Alarm display || Monitor value

w

<

Details view

=
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Trigger an Event

RS Siemens - C:\Users\Siemens\Documents\Simulation\Project3\Project3

|| Project Edit Execute Options Tools Window Help

G saveproject Y 3 2 X s G720 |- A @ WM

. ,/!GI
== 7

I Event
¥ Pull or plug of modules
u LADDR
EventType

L]
¥ Diagnostic error interrupt
u LADDR

L]

Parameter ?

262 "Local-DI_B8:24VDC_DQ_8xRelay... 5
N

262 "Local-DI_B8:24VDC_DQ_8xRelay...

1 | * Module state Error
| L} Error |E ~ |
u Maintenance demanded D \l I
L] Maintenance required = 3
= ¥ (Channels o
= ¥ Channel number 0
{ L Error type 15#0001\
! L] Extended error type 16£0000
= Severity Failure
= Directicn Incaming
Channel number

Unrestricted © Siemens 2020
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o 0 bk~ w

{3

Add a new “Diagnostic error interrupt” event to the
PLCSim Event table.

Enter LADDR parameter: 267
"Local~DIl 8x24VDC_DQ_ 8xRelay 1°

Check the box for Error under Module state

Enter the Error Type of 16#0001 under the Channels
Check the box for the Trigger.

Select the “Trigger selected events” icon.

Notice the CPU error LED starts flashing and see
the “Short-circuit” message on the HMI.

S$7-1200: Compact Controller with Advanced Capabilities

Idle

10000

Diagnostic overview \ Diagnostic buffer view

No. Date

=1 6/30/2020 1:13:34 PM_Short-circuit

usa.siemens.com/s7-1200
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Viewing the Event

SIEMENS
Iug,u\uily—for&‘fa

mens - C:\UsersiSiemens\DocumentsiAutomat 1200 Tabletop Demo V16 KTF700 1200 Tabletop Demo V16 KTP700 V3 . . .
Project Edit View Insert Online Options Tools \'\fndov:t Help : : Tot 1. SWItCh tO the \/IeW Of TIA Portal OB82. N0t|Ce that the
GRSt 3 XEEX9:0: GO RR S oo J o b BB x code is now green since this OB was called when the
f e e ohcctee error event occurred.
[ Gk 8, =A =P8 B e BT Gz G &7 G = “ "
| viagnostic error interrupt 2. See the LADDR address matches the “262” that was
- j:;l?;:zf‘::ﬁjemu V16 KTP700 V3 o .; — hiarT:pu[ Data type Defaultvalue Comment entered |n PLCSlm.
oy Devices & networks 2 4qw= 10_State Word 10 state of the HW object E
o B — 3. In the Inspector Window below, Click the Diagnostics
. r% :nl;ne &;mg:um:; d . e tab
rogram blocks HF HiF —0— I —
B¢ Add new block ] . . .
s ™ Blocktitle: = 4, Click 'Device Information Tab
k2| Custom User page Comment
» [iz] Data Logging & Recipes (g ) . “ . . .
“Baoeme Netork 1 5.  Click “For more detailed information, refer to the
4 Main [0B1] Lomment 0 ”» 0 0 . . .
& Stortup [08100] device” field in the Diagnostic/Device Information area
4 Analog Pot Control [FC4] SC“:’T’LER . i
B Cap Plocement FC11] | Jove N o to open the diagnostic buffer.
48 Paddle Control FE [FB&] S = SR
£ i 73 [ #10_State —|IN 10 S(ak _Stte “GlobalData" =
& Windshield Wiper FEB [FE7] ¢ QUTI — Word_Tmp. E OUT|— Diaglo_STATUS Online access Ml R

@ CurrentTime DB [DB9]
@ GlobalData [DE18]
@ HM [DB30]

1 P—IN

~ Diagnostics
General Events
Diagnostic status

Diagnostics buffer [w] Display CPU Time Stamps in FGIPC local time

@ HsCFan [DB6] +  Network 2: S oycle time
@ Faddle Control FE_iDE [DB3] - ) e No.  Dsteand time Event :
@ Froduction_FE_iDB [DB45] Lemment } PROFINETinterface [¥1] 1 6/302020 2:13:34.143 FM : Short-circuit At
== : D EIESLD 2 60302020 1:47:52.503FM  Follow-on operating mode change - CPU changes from STARTUF to RUN mode E0 5
@ Vindshield Wiper FB_iDE [DB42] 3 613012020 1:47:52.491 FM  Communication initiated request: WARMRESTART - CFU changes from STOF to STARTUF .. [ €
» &) Motion MOVE / 2 4 6/30(2020 1:47:52490FM  Newstartup information -Current CPU operating mede: STOP 40
» &l FID EN — - 5 60302020 1:47:50.181FM  New startup information - Current CPU operating mede: STOP 40
_—— / 6 60302020 1:47:50.080PM  Follow-on operating mode change - CPU changes from STOP to STOP mode o
b [l Security v 6 7 60302020 1:47:50078FM  Hardware component removed of miszing - Potential inhibitbreak resson for next startup [ =%
< | Details vi #LADDR —JI w202 8 60302020 1:47:49.643PM  New startup information - Current CPU operating mode: STOP 40
etalls view 3¢ QUT[— "Last LADDR ) 63012020 1:47:49.481 PM  New startup information - Current CPU operating mede: STOP (Vi)

Freeze display

Details on event:
YRR I/aTITY Details onevent: 1| of

Name Address

EventiD: [16% 06:0040

’m Diagnostics “W‘ Module: [CPU1215C DI 8224VDCIDQ BxRelay_1 |
Rackislot: [Rack01/5Slot2 |
information " Connection information ” Alarm display Monitor value ‘ Description: |Error: Short<ircuit on InputiOutput channel 0 ~
1 Device with problems CPU 1215C DI 8224VDCIDQ BxRelay_1.
f) onlin.. T Opera.. Deviceimodule Connection establis..  Mes: 5 | Details Help
d Eror  [H rUN CPU1215C Direct Erroi r more detailed information, refer to devi... 7 ~

Fossible causes: A shortcircuit in the encoder power supply or at the output cable. The encoder iz defective. An |~
incorrect encoder type was setin the parameters. An output is overloaded.
Solution: Check the possible causes and remedy the fault.

Help on event:

Unrestricted © Siemens 2020
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Change the Module state lngenuity for ife

PLC Siemens - C:\Users\Siemens\Documents\Simulation\Project3\Project3 1

SIM

Deselect “Error” and Select “Maintenance demanded”
Totally Integral on the PLCSim Event table.

Project Edit Execute Options Tools Window Help

W saveproject Y = 5 X D : O oo -] AE emn

2. Select the “Trigger selected events” icon.

_ | - Options Notice the CPU error LED goes out and the orange
= g 7 = MAINT LED comes On. See the “Short-circuit’
Co

i Evemt Farameter 7 ~ | Operator panel message on the HMI.
* Pull or plug of modules D
*  LADDR 262 "Local~DI_8x24VDC_DQ_SxRelay...
= Fventhpe Plug Maintenance demanded: Diagnostics available and is being processed
* Diagnostic error interrupt v

RUN / STOP CPU 1215C [ DI8 x 24VDC / DOS8 x relay_1.

= LADDR 262 "Local~DI_Bx24VDC_DQ_B:Relay... [
= ¥ Module state Maintenance demanded ERRCR [
L] Error D [

MAINT
u Maintenance demanded
E \ ~ Diagnostics Diagnostics buffer

L] Maintenance required =
General Events
= ¥ Channels o Diagnostic status

Online access

® ¥ Channel number i) 1 Diagno [# Display CPU Time Stamps in PGIPC local time
Cycle time

L Errar type 1680001 Memery No.  Dateand time Event
n Extended error ype 1620000 } PROFINETinterface [X1] 1 6/30/2020 2:35:06.219 PM  : Diagnostics available and is being processed il |}
= - b Emieng 2 6/30/2020 2:35:06.219 PM  Short-circuit [
" Severty Failure 3 6/30/20202:13:34143PM  Shortircuit F:

n Direction Incoming 4 6/30/2020 1:47:52.503 PM  Follow-on operating mode change - CPU changes from STARTUP to RU... B4

5 6/30/2020 1:47:52.491 PM  Communication initiated request: V/ARM RESTART - CPU changes from.. g
6 6/30/2020 1:47:52.490 PM  Mew startup information - Current CPU operating mode: STOP v
7 6/30/2020 1:47:50.181 PM  New startup information - Current CPU operating mode: STOP [
8 6/30/2020 1:47:50.080 PM  Follow-on operating mode change - CPU changes from STOP to STOP ... [ (

Freeze display
Details on event

Details on event: [1 | of  [s50 ] | ID: [16# 08:0022

hodule: [CPU1215C1 DI 8x24VDCIDQ BxRelay_1 1

Rackislot: |Ra ck0i5lot2

Description: |Maintenance demanded: Diagnoestics available and is being processed
CPU 1215C/1 DI 8x24VDCIDQ 8xRelay 1.
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Shut down lngenuity for ife

1. Go Offline with the CPU in the TIA Portal project.
2. Close the HMI simulation

3. Close the PLC simulation. You have the option to
save the simulation project to use later.

Unrestricted © Siemens 2020
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THE INFORMATION PROVIDED HEREIN IS PROVIDED AS A GENERAL REFERENCE REGARDING THE USE OF APPLICABLE PRODUCTS IN GENERIC APPLICATIONS. THIS
INFORMATION IS PROVIDED WITHOUT WARRANTY. IT IS YOUR RESPONSIBILITY TO ENSURE THAT YOU ARE USING ALL MENTIONED PRODUCTS PROPERLY IN YOUR
SPECIFIC APPLICATION. IF YOU USE THE INFORMATION PROVIDED HEREIN IN YOUR SPECIFIC APPLICATION, PLEASE DOUBLE CHECK ITS APPLICABILITY AND BE
ADVISED THAT YOU ARE USING THIS INFORMATION AT YOUR OWNRISK. THE PURCHASER OF THE PRODUCT MUST CONFIRM THE SUITABILITY OF THE PRODUCT FOR
THE INTENDED USE, AND ASSUME ALL RISK AND LIABILITY IN CONNECTION WITH THE USE.

THIS GUIDE SHOULD NOT BE USED AS ASUBSTITUTE FOR OR IN LIEU OF A THOROUGH REVIEW AND UNDERSTANDING OF ALL WRITTEN INSTRUCTION AND
OPERATION MANUALS AND GUIDELINES.

THE CONTENTS OF THIS GUIDE SHALL NOT BECOME PART OF OR MODIFY ANY PRIOR OR EXISTING AGREEMENT, COMMITMENT OR RELATIONSHIP. THE SALES
CONTRACT CONTAINS THE ENTIRE OBLIGATION OF SIEMENS.

MODIFICATION AND OR DISTRIBUTION OF THIS CONTENT IS STRICTLY PROHIBITED.
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