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EXECUTIVE SUMMARY

In this course we provide participants with knowledge about configuration of PLC
automation and programming hardware, advantages of using PLC in process
automation, optimal selection of PLC and extension modules for automation of a

specific process, the basic functions of PLC programming, PLC programming on the
example of a practical task (basic combination and stepper control).
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PLC SIEMENS S7-1200

—_—

Transcribe PLC code:

2. On the sketch of the arrangement of the components on the PLC board, it numbers the
connectors and indicates the connection of the supply voltage (voltage 24 V DC or 230
V AC). On (ob) PLC, number the connectors when connecting connector X1 under PLC
and X1 on the banana connector part (using the connecting cable).

3. It checks the connections with a resistance meter (Q - meter) and on the next page

indicates which connections match (where the contact is, or where which connector is
connected).
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CONNECTOR X1
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4. Using a universal instrument, it checks the correctness of electrical connections (if the
electrical plans and connections on the board match - it measures each connection and
indicates the correctness of the connection next to each number).

°
o o al 378 1l

CONNECTOR X2: 6 7 THESe
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Connecting power, inputs and outputs

SIEMENS S7-1200, CPU 1214C, AC/DC/RLY:
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SIEMENS SIMATIC S7-1200
Compact CPU 1214C

Device versions

Version Supply voltage
* DC/DC/DC 24V DC
¢ DC/DC/relay 24V DC
* AC/DC/relay 85...264 VAC

Answers questions:

1. Meaning of DC/DC/DC?
2. Meaning of AC/DCl/relay?

Input voltage DI
24V DC
24V DC

24V DC

Output voltage DO
24V DC

Hi
5.

5 ...
5.

30VDC/
250 VAC

30VDC/
250 VAC

Output current
0.5 A, transistor

2A;
30WDC/
200 W AC

2A
30WDC/
200 W AC

3. CPU 1214C - how many inputs and outputs does this controller have and what type are

they?

4. Plot the electrical connection 10.0 to logic 1 (logical input and power supply).

5. What kind of power supply does the DC/DC/DC type PLC have and what kind of

AC/DClrelay?

6. What voltage, current and power can be connected to the digital outputs (PLC S7-1200

1214C)?

7. What does the number 6ES7 214-1AG31-0XB0 mean next to CPU1214C DC/DC/DC?
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PLC SIEMENS S7-1200

EXERCISE 2: CONNECTING PLC AND

INTRODUCTION TO PROGRAMMING

A) Transcribe PLC code:

B) Before starting to use the PLC SIEMENS SIMATIC S7-1200, we need to get
acquainted with the structure: on the basis of the PLC marking, find out the
characteristics (in the file S7_1200_getting_started_en-US_en-US.pdf or S7-1200.pdf
or s71200-Manual.pdf — you can in the online classroom INK) or on the official website

of http://www.siemens.com/automation/support-request support :

Power

Number and type of inputs DIGITAL:
ANALOG:

Number and type of outputs DIGITAL:
ANALOG:

What does DC/DC/DC mean

What voltage can be connected to the
outputs?

What current can be connected to the
outputs?

What power can be connected to the
outputs?

C) Once you have completed point B, follow the sequence of steps in programming the
PLC SIEMENS SIMATIC S7-1200. In the TIA Portal, write down a simple program
(AND, ALI, NEIN, and NEALLI) using a scale diagram by following these steps:

1. | Connect PLC to power supply, connect UTP (PLC —LT)

Turn on the power

2. | Starting TIA Portal V15
(TIA — Totally Integrated Automation)

Double-click the
shortcut on

Desktop: 2l (V15)

3. | Open a new project — Create new project

On the C drive, first create a folder for your projects in the C:\SIEMENS
folder: CASIEMENS\Priimek1_Priimek2

Name the projects: VAJA2 Priimek1_Priimek2

Specify name
Path

(folder), author and

description

4. | At the bottom left, follow the Project view path

CoVEs for Advanced Manufacturing | #L.CAMP_EU
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http://www.siemens.com/automation/support-request

5. | Hardware configuration:
e Add new device
e CPU selection (PLC record — bottom right under the hood)
o VERSION (required to select):
= Table 1, 3, 4,5, 6->Version: V2.2

Example:
CPU1214C
DC/DC/DC

6ES7 214-
1AG31-0XB0
Double-click on the
selected CPU
(overwrite the tag
from PLC)

= Table 2 -> Version: V 2.0
= Table 7, 8-> Version: V4.2
You can also select the unknown and recognize the CPU itself

6. | Set fixed IP (double-click on PLC and on network connection / Ethernet
addresses)

Example: CPU: 192.168.7.111, PC: 192.168.7.101, HMI: 192.168.7.121

This point is mandatory
when

let's add PLC!

Project9 » PLC_1 [CPU 1214C DUDODC] -0 =X

7- Devices [& Topology view | Networkview |II¥ Device view |
GO s d I T R 2 = | (7)== < (T
5

o
~ ] Projectd , v\ﬁg’
B Add new device

£ Devices & networks »
~ [l PLC_1 [€PU 1214C DC/DE/DC]
IIY Device configuration

w s

~ PLC
DI14/D010_1
A2
AQ 1X12BIT1

% Online & diagnestics

» [ Program blocks

» [ Technology objects

» [} External source fles

» [ PLCtags

» [ PLC data types

» [&1 Watch and force wables
B8 Frogram info

o HsC_6
» [ii Device proxy data o — EE
=) Text lists < JL L[]
» [ Local modules e Properties  [%iinfo @] &/ Diagnostics |
» [g# Commen data

N —— || General | 10tags [ Systemconstants [ Texts |

» [ Languages & resources + Bl

mE

General
» Analog outputs =

» [j Online access

After detecting it, he
found these devices.
It is necessary to
download the
hardware
configuration.

First compile and then
load!

8 Project tree m 4

Moo e P o AT

~ ] Project9 &
B Add new device
i Devices & networks »
- Cn EORITEEY
[ Device cenfig

% Online & dis

» [l Program bloc|

» [ Technology o| % “U°

» [} Extemal sour|

» [& PLC tags

» (i PLC data type X Delete Del

» [z Vietchandfo{  Rename F2 L

] Program info| 5 o 1o topology view

» [ Device proxy| &) Go to netwerk view
B Textlists

» [ Local modul

b E’ SoEa i & Goonline Crl+k Hardware configuration

» [5] Documentstion| Cerls software (only changes)

& A
» {8 Languages & e g, online & disgnostics  Ctrl+D
» (i Online access

Open 03 102 101 1
Open in new editor o
SearchinPLCand open..  F7

crrl+C

ral ‘l 10 tags H System constants
Compile ¥l

Hardware and software (nly changes)

Go offlin

dware ide H

To download the
configuration: Compile

first and then LOAD!
LOAD:

(if there are any errors,
we disable the
components we don't
need)

Start All

Finish

9 Project9 » PLC_1[CPU 1214C DUDC/DC] » PLC tags

Devices |@l Tags ||EI User constants H
HQO 2| = DE M
PLC tags
= [ ] Projecto [~] Name . Data type Address Retain | Visibl | Acces.. Comment
¥ Add new device [ las ble  Bool %I0.0 M  stikalo
hy Devices & networks 2 l@s2 ble  Bool %I0.1 =] M stikalo2
~ [ PLC_1 [CPU 1214C DO/DCIDC] 3 <@ SENS1 ble Bool %102 =] M senzori
[If Device configuration 4 @am ble Bool %Q0.0 =] M Motor1
% Online & diagnostics 5 lawm ble  Bool %Q0.1 =] M motor2
» g Program blocks 6 =
» [ Technology objects
» [gj External source files
~ @ PLCtags =
%5 Showsll tags
¢ Add new tag table <] il

Defining input and
output variables:

PLC tags

CoVEs for Advanced Manufacturing | #L.CAMP_EU
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10.

Project9 » PLC_1[CPU 1214C DUDUDC] » Program blocks * Main [0B1]
Devices
HOO Bl i & g = Lol o f&°
Main
~ [ ] Frojecta [~] Name Data type Defaulivalue | Comment
B Add new device 1 40 ~ Temp
iy Devices & networks <] S
=
~ [ PLC_1 [CPU 1214C DU/DC/DC]
mncal ] Ak Ak == T =
[IY Device configuration
% Online & diagnostics
= [3g Program blacks -,—'—|
¥ Add new block
£ voin [o81] @ "1 Bool %Q0.0 Motor 1 ~
» (3 Technology objects 3 - Beoh *Q01 Motor 2
» Enema\suurzeﬂes @ 51t Bool %10.0 Stikalo 1
- r:d PLC tags - "2 Bool %01 Stikalo 2
5 show all tags @ "SENST™ Bool %102 Senzor 1
I Add new tag table Id

Programming with
software blocks:

Program
blocks / Main
[OB1]

11.

Project tree

&

O G BT

NS TE

Build a program in
Main (OB1)

» [4 Technolo .
» [} External ¢ % Delete

~[aPLCtags Rename

I | | 14

7 Tewr linte

Yi» Online & diagnostics Cerl+D

&2 Compare »

0.1
th Show| = o 10 topologyview 0.0 i)
B A998 Go to network view el RS
22 Defaul A
Hordwiore and saftware (only changes)
Download to device | Herdware (onlychanges)
& Goonline Corlsk | Hardwre (rebuild all)
N Go offine Carlemt

Software (only changes)

Main H
« [ ] Projecta [~] Name Data type Defaultvalue  Comment (Scale dlagram -
B Add new device [ 1" @@~ temo .
T e s [« T according to the
~ [ PLC_1 [CPU 1214C DO/DCIDC] sig .
II¥ Device confiuration e requirements of the
% Online & diagnostics F——
=it task — do not redraw
[ ~dd new black %0.0 %02 W00
™%\ icin [0B1E = 51t "SENS1® "KORAK1® .
» [ Technology objects — I 1/t { }— th|S exam ple)
» [} Extemal source files
~ [ g PLCtags 0.1
% Show all tags %0.0 RS %QO.0
¢ Add newtag table =51 RS “M*
[ Default tag table [25] —At—""= Q { —
[ Tag table_1 [0]
» [ig) PLC data types B %W0.0
Watch and force tables “KORAKT™
6 Frogram info — 3
12. Binding
inputs / outputs to the
digital simulator
13. < Translate the program
e d SRR [N+
Main
~ [ ] Frojecta [~] Neme Dats type Default
B Add new device 1 40~ Temp
&y Devices & networks ’7 <] —
~mG o Hk == = 2
oo OF"
% online & Open in new editor ——
e SearchinPLCand open..  F7 | “°MMENt
=[5 Program
I Add . %€0.0 w601 %0.2
4 Main [ =" b "SENS1"

14

To download the program:

Right-click on the PLC_.../Download to device,.... Load

15.

Testing

CoVEs for Advanced Manufacturing | #LCAMP_EU
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Redraw programs (scale diagram) for each created function:
AND OR

NOAND NOOR

EXCLUSIVE OR — ANTIVALENCE (XOR) | EXCLUSIVE NOR — EQUIVALENCE
(XNOR)

13
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PLC SIEMENS S7-1200

Design the electropneumatic control of the device for bending metal strips with the help of a
two-way cylinder 1A, which is controlled by a solenoid bistable valve.

To perform the working movement (extension), cylinder 1A must be retracted (1B3), a metal
strip must be inserted (1S5) and the worker must press the start button (1S1). The return
movement is performed automatically when the cylinder reaches its final position (1B4), and
at any time the return of the cylinder can also be initiated using the foot pedal (1S2).

The solenoid travel valve is controlled indirectly via a relay, the magnetic (Reed) sensors 1B3
and 1B4 are in a two-wire version, the speed of the feed movement should be adjustable,
and the feedback movement should be carried out as quickly as possible.

o—

= =

Route diagram - step (it is necessary to mark all actuators, valves and indicate trigger signals
with arrows!)

Korak 0 1 2
o
©
=
Y
<C
1 Vb
= 0
=
1V .
0

14
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Electrical plan of the control part

- label all components and their connectors — control scheme

+24 'V

ov

Electrical plan of connection to PLC

Usmernik 10.0 104 102 103 | 104 105 | 106 | 107

~230V
+24V 3_' 24V PLC

o —e— ov

Q0.0 | Q0.1 Q02 | Q03 | Q04 | Q05 | Q06 | QO7

15
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The program is written in the form of a scale diagram:

16
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PLC SIEMENS S7-1200

Design the electric controls to demonstrate the use of the analog simulator and the
comparison functions of the TIA Portal.

Connect the output of the analog simulator to the analog input A 0.0. On an analog simulator,
use an output range between 0 V and + 10 V.

We do not connect the output connectors to the executive links. Control LEDs on individual
outputs are used to indicate (display) the output state (control of the correctness of program

operation).

Create a progam that will work according to the following requirements:

1.

No. | Condition

Description (function) of operation

1 Uvh <1V

Output Q 0.0 is at logical 1, others at 0

Uvh>1V

Output Q 0.0 and Q 0.1 are on logical 1, the rest are on 0

Uvh>2V

Output Q 0.0 to Q 0.2 are on logic 1, the rest on 0

Uvh >3V

The output of Q 0.0 to Q 0.3 are on logical 1, the rest on 0

Output Q 0.0 to Q 0.4 are on logical 1, others on 0

Uvh>5V

Output Q 0.0 to Q 0.5 are at logical 1, the rest at 0

Uvh>6V

Output Q 0.0 to Q 0.6 are on logical 1, the rest on 0

2
3
4
5 Uvh >4V
6
7
8

Uvh>7V

Output Q 0.0 to Q 0.7 are at logical 1, the rest at 0

No. | Condition

Description (function) of operation

1 0V <Uvh<1V | Output Q0.0 is at logical 1, others at 0

1V<Uvh<2V | Output Q0.1 is at logical 1, others at 0

2V <Uvh<3V | Output Q0.2 is at logical 1, others at 0

3V<Uvh<4V | Output Q0.3 is at logical 1, others at 0

4V <Uvh<5V | Output Q 0.4 is at logical 1, the others at 0

5V<Uvh<6V | OutputQO0.5is at logical 1, others at 0

6 V<Uvh<7V | Output Q0.6 is on logical 1, others on 0

o NI Ol BN

7V <Uvh<8V | Output Q0.7 is on logical 1, others on 0

17
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ELECTRICAL PLAN
If the connectors are used on the PLC, be sure to write the connection number on the

connection board (with sockets for BANANA connection cords).

| S R
1

& 2 3 A ,‘SIlZM'Et J

Z14-1AE30-0XB0)

18
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The program is written in the form of a scale diagram:
1.

19
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PLC SIEMENS S7-1200

Make a control that will simulate the operation of a traffic light
The control option should be:
a) manually:
when pressing the NEXT button, switch to the next traffic light combination.
b ) automatic
The traffic light switches automatically. The time of the green light should be 10 s.
Other combinations are adjusted to the time when the green light is switched on. Use
the emergency shutdown key. At the moment of activating the key, the yellow color
should flash.

With the ST1 switch, we switch between AUTOMATIC and MANUAL operation. Table of
designations and functions of steering components:

No. Tag Connector | Description (function) of the component

1 ZI 10.0 EMERGENCY OFF button

2 ST1 0.1 MANUAL/AUTOMATIC switch (0 = MANUAL, 1 =
AUTOMATIC)

3 | NAPREJ 0.2 Button that switches the position of the traffic light (switch to the next
combination of outputs in MANUAL mode)

4 RD Q0.0 Red traffic light (LED)

5 RU Q01 Yellow traffic light (LED)

6 ZE Q0.2 Green ftraffic light (LED)

You can connect the individual lights of the traffic light simulator directly to the DC outputs of
the controller.

The sequence of traffic lights turned on:

No. step | Turn on colors
1 Red
2 Yellow and red
3 Celery
4 Green flashes (this step is mandatory for an excellent grade, the rest can be
omitted)
5 Yellow

After step 5, we return to the first step

21
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ELECTRICAL PLAN

In the case of used connectors on the PLC, be sure to write the connection number on
the connection board (board with sockets for BANANA connection cords).

Ll il
UOSITITTTITN

Z14-1AE30-0XB0)

When designing the program, help yourself with the following elements:

1. Switch-on delay:

DB 1 ~ | Basic instructions
"IEC_Timer_0_DB" MName

TON ¥ [ 7] General [

Time » 5] Bit logic operations [

* [@] Timer operations
IN Q & "

#10= FT ET [ & TON
3% TOF
1 -

| |

22
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2. Numerator

“WB2
"IEC_Counter_
0_DB" * | Basic instructions
T A Hame
Int .
4 = [+3] Counter operations E
c = ' & U
falce ——p oV
- L
| & CTUD E
IM: Int, Word or implicit data type conversion possible. b E Comparator operatio...

CU - adding values when we go from 0 to 1 (first front)

PV — setting value (number) — when the state of this value is reached, the value 1 appears at
the output Q

CV — a counter value that can be used anywhere in the program

R — reset the counter, when we go from state 0 to 1 (when we get to a certain CV value we
can reset by comparing the output value of the counter), the counter is set to 0.

https://tiaportal.weebly.com/siemens plc programming/how-counter-up-ctu-in-siemens-tia-
portal-plc-programming-works
https://tiaportal.weebly.com/siemens plc programming/counter-function-in-tia-portal

3. System and clock memory / Clock memory bits
In the device configuration (PLC), enable system timers (MBx move to another address in
the memory table!! — towards 100):

Stevec_semafor » PLC_1 [CPU 1214C DUDUDC]

‘E Topology view ”ﬁh Network
;\ 2| d¢ [rcarcruiziag [=] =g fe ]ﬁ\ rH §£| CR = | Device.oy
4]
= = . Network 2:
! 101 1 2 3 4 5 6 7 (=]
Comment
:
| MO0 5
3 - "Clock_1Hz"
]l L
| I |
b d
1 <|[m [> ] [100% vl ——¢— W\ <] 1
| <, Properties I'L'.Info !
J General ][ 10 tags ]I System constants ‘l Texts }
» DI 14/DQ 10 A Always 0 (low): (%M‘I?, (Aiwny:FAi.éE)
» A2
» High speed counters (H5C) Clock memory bits
+ Pulse generators (PTO/PWM)
» PTOTIPWAI [ Enable the use of clock memory byt
b PTO2IPWM2 Address of clock memory byte
|  proziPwms (MEx): |0 |
—~J » PTO4iPwAM4 [Tl 10 Hz clock: | NN
i z“"‘“*’ (i 5 Hzclock: |%Mo0.1 (Clock_5Hz)
ycle (W&
Crra eation land Ii > 2.5 Hzclock: |%MO.2 (Clock_2.5Hz)
System and clock memory | 2 Hz clock: \%M:)_B (Clock_2Hz)
Ea s e , 1.25 Hz clock: |%M0.4 (Clock_1.25Hz)
General |
= 1 Hzclock: | %MO.5 (Clock_1Hz)
Automatic update
User management 0.625 Hz clock: \%M‘.),E (Clock_0.625Hz)
Watch tables |- 0.5 Hzclock: |%M0.7 (Clock_0.5Hz)
v Userdefined pages 1]

23
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https://tiaportal.weebly.com/siemens_plc_programming/how-counter-up-ctu-in-siemens-tia-portal-plc-programming-works
https://tiaportal.weebly.com/siemens_plc_programming/how-counter-up-ctu-in-siemens-tia-portal-plc-programming-works
https://tiaportal.weebly.com/siemens_plc_programming/counter-function-in-tia-portal
https://tiaportal.weebly.com/siemens_plc_programming/counter-function-in-tia-portal

The program is written in the form of a scale diagram:

24
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PLC SIEMENS S7-1200

In the factory, we need to automate the control of the conveyor belt.

1.

2.

3.

10.

The metal workpiece must move from one end of the conveyor belt to the other end
and back.

At each end (at the sensor), the workpiece is processed for 5 seconds and then
returned to the other end (to the other sensor).

For the left and right extreme positions, we use an INDUCTIVE PNP sensor (mounted
on the demonstration board).

The electric motor for moving the conveyor belt is controlled by two digital outputs.

To show the direction of movement of the conveyor belt, a traffic light simulator is used.
Connect the GREEN bulb to the LEFT output, and connect the YELLOW bulb to the
RIGHT output. Use the RED light bulb to show the error when the emergency shutdown
button is pressed (no other light bulb should be lit at that time).

The process is initiated by two-hand switching on (two switches, where in the first phase
we do not take into account the time component — a maximum of 500 ms during the
switching on of each switch) and with one of the inductive sensors active.

The ribbon moves as long as both switches are activated.

When both switches are not active, both outputs must be deactivated (turned off).

If the workpiece is removed from the conveyor belt (ERROR) or none of the inductive
sensors is active for more than 20 seconds (falls off the belt or has been manually
removed), the tape stops and the red control signal (RED light bulb) starts to light up.
In the event of an ERROR referred to in point 9, the red control signal starts flashing
with a time of 500 ms on and 500 ms off (RED bulb).

Table of designations and functions of steering components (fill in table):

No. | Label IN/OUT | Description (function) of the component
1 OFF 0.
2 ST1 0.
3 ST2 0.
4 IND_L 0.
5 IND_D 0.
6 IZHOD L QO.
7 IZHOD D| Qo.
8 ERROR QoO.
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Inductive Sensor Data:

Tip:SBI - 13K
Udc = 10-30,_'

Sensor Information:

1. Inductive switch SBI-18K-30P-0,25-5DM

2. dimensions M18x1, length 60 mm

3. PNP output (in the presence of metal to output +), NO working output, NC peace output, NO
signaling with LED

power supply from 10 to 30 VDC

maximum load flow 250 mA

IP67 degree of protection

switching distance 5mm +-10%, in the entire temperature spectrum +-20%

temperature range of action from -25 to 70 degrees. Celsius

LIYY Connection Cable 4 x 0.25 mm?

©ENOOA

Connect:

10. + brown,

11. - blue

12. output NO black,
13. output NC white

Rjava
|

P [ -’
,0_ Crna
el %.@RL.&-*.L]— [BREME]
pNPNO+NC b —
Manufacturer:

URSA, company for electronics, d.o.o.
Web: ursa-doo.si, ecopulse.eu
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SKETCH OF THE DEVICE:

From the text of the task, complete the sketch of the device:

Oznaka:
Izhod: Q0.__

RDE

Oznaka:
Vhod: 10.__

—_—

Oznaka:
Vhod: 10.

—

Oznaka:
Vhod: 10.

—/.—

Oznaka:

Izhod: Q0.

Oznaka:
Vhod: 10.____

ZEL

Oznaka:
Izhod: Q0.

RUM

Oznaka:

Vhod: 10.

ELECTRICAL PLAN

In the case of used connectors on the PLC, be sure to write the connection number on
the connection board (board with sockets for BANANA connection cords).

Ll il
USITITTTITIN

ANALOG OUT

AQ

OMOll':

S
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The program is written in the form of a scale diagram:
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PLC SIEMENS S7-1200

EXERCISE 7: TOUCH SCREEN (TP), AND,
OR, NOAND, NOOR PORTS

Use the touch screen to realize the logical port.

1.

aobrwbd

11

13.
14.

15.
16.

17.

18.

Connect the PLC, TP, network switch and laptop to the local network using UTP
connections and complete the "PROFINET Network Plan".

Draw a plan of electrical connections and connect the equipment to the power supply.
Open a new project in the TIA portal.

Add PLC SIEMENS S7-1200.

Add the TP (KTP600 basic — table 1 to 6 or KTP700 basic — table 7 and 8) and connect
it to the SIEMENS S7-1200 PLC via the PROFINET connection (Select PLC and select
the added SIEMENS S7-1200 PLC).

On the main TP screen, change the existing text "Welcome to HMI_1 (KTP700 Basic+
PN)!" with your last name and first name and date.

Translate software and hardware for PLC and TP and download and test the operation
of the connections.

Build a program for the AND ports (scale diagram).

Translate the software solution and download it to PLC.

. On TP, add two switches (IN 1 and IN 2) to the basic input screen:

VlEIements

Batic Panels, Panels, Comfort Panels, RT Advanced

Jewn

w Switch

Switch

. Next to the buttons, write down AND 1 and which AND 2.
12.

Connect the buttons to the merkers from the table of variables from PLC (right click on
Switch, Properties, General and select Tag:....).

Compile the TP software solution and transfer it to the hardware.

Test the operation (check if the Q output correctly shows you the AND status of the
function).

Repeat the process for the other required functions (OR, NEIN, NEALI).

Add the output signaling to the touchscreen (the light is red for logic 0 and green for
logic 1).

Connect the simulator (switches) and enable the display of the operation of the logic
port with lights on the touch screen (also for the inputs).

Include port input selection: ON-SCREEN SWITCHES/KEYS so that you can choose
to trigger logic ports by selecting (or operating via SWITCHES or via touchscreen keys)
and displaying the operation of inputs and outputs.

CoVEs for Advanced Manufacturing | #L.CAMP_EU
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First of all, it is necessary to set the IP number on the KTP700 Basic. After turning on the
power, a menu will appear on the screen:

Start Center

Settings

-

~. Transfer

System
> o o O
o = ) B
Service & Date & Time Sounds System
Commissioning Controllinfo

] Settings
Transfer, Network & Internet

® =+ &

Network Transfer Internet
nterface Settings Settings
Display & Operation

r=1 B T

Select Network Interface (you need to press the Network Interface field several times to
activate the following window — even 10x or more...) and a window will open:

Interface PN X1
IP address
pHee: | il | OFF
IP address: 192.168.0.2 |
Subnetmask: | 255.255.255.0 |
ST ) RIS i
Default gateway: 0.0.0.0 |

Note: Applying IP settings will take a few seconds!

Ethernet parameters
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You enter the IP address (each panel has its own number, see the first page of this document)
and the Default gateway (you all have the same number):

Interface PN X1

IP address

DHCP:

I[P address:

Subnet mask:

Default gateway:

| OFF

192.168.0.111

255.255.255.0

192.168.0.254

Note: Applying IP settings will take a few seconds!

Ethernet parameters

When adding TP, we first need to look at the exact designation of the type KTP700 Basic

that we use:
SIEMENS

KTP700 Basic

6AV2 123-2GB03-0AX0
s V-JBBW8099
235 EQ-DC-A0-25-3F-FA

Ta:0°C..+50°C vertical
F-State: 09

In the TIA Portal, we add the KTP700 Basic with the label that is on the back of the panel.

T4 Siemens - C:\UsersMarjan\Documents\Automation\2019_05_20_PLC_TP_test_v112019_05_20_PLC_TP_test_v1

Poject Edi View Insen Oniine Options Took win Help Fokaity Wntmgrated Mruration
53 (%Rl soveproject @ X %5 Cu X s (¥2 5 [0 [G B S coonine N cogitios s TRIE ¢ | i : PORTAL
Add new device
———— Device name:

Dedcasl , Network view | Device view || Options (=]
‘o : 1 HM_1 Do r =
A |2 | 4 = = Device overview =

- g

: . : Wl - [Modue | |¥|Catalog s

v ] 2019_05_20_PLC_TP_test_v1 ~ o L Device: 1 = al[Search |t lwit)|®
B Add rew device = [ SIMATIC Basic Panel P ’:.
g » 5 3" Display b El@river [Av) [@H]|E
vices 5 - ]

3 Controllers ¥ ) 47 Dsplay L - PLC * . §

» [5 6" Display » (W Signalboard: |

™ KTP700 Basic PN o Co %

B L] e 3 Battery boards

- : _‘;mr, oa o

¢ Anticle no.: | 6AV2 123-2GB03-0AXD ey <Ju > . 3

5 +moo =

HIA Version 14010 <] |nfo w2 Diagnostics » [moing =

» [ PLC data types 5 vima i

Description A

» [ Watch and force tables e A * @A p=
5 7" T display, 800 x 480 pixel, 64K colors; Key v [ Ao =

8 S Dmie beciipn e and Touch operstion, 8 function keys; 1 x = 3
» (G Traces = PROFINET, 1 xUS8 » [l Communica 2
» D e » [l SIMATIC WinAC for Multi Panel » [ Technologym._. | &

PCsystems

B program info i
&) PLC alarm text lists L

» (@l Local modules F

» iz Ungrouped devices s

» [ common data 2

+ ] Documentation settings

» & Langusge: bt M I [ >
| Details view « |Information

Devi 2

Hame
| Add new device ~
i Device: 3 & netwo rks 4

i - | —a—
L] [ Start device wizard oK | cancel
T4 Ungrouped device:
## Common data v
) Docu n settings v 3]
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Edit Inzert  Online. Tools

Project

View Options

X O

Vindow  Help

w MM E Q¥ coonline

Totally Integrated Automation
PORT,

HMI Device Wizard: KTP700 Basic PN

PLC connections

~ [ PLC_1 [CPU 1214C DE/DCIDC]
BY Device configuration
4/ Online & diagno
i Program block
# Technology objects
G Exteral source fles

& PLCtags
& PLC data types

wetch and force tables

Configure the PLC connection(s).

Communication driver:
SIMATIC 57 1200

(&g Online backups

»
»
»
»
»
»
v
» (G Trace:
.-

L i T T T

HMI_1
KTP700 Basic+ PN

» [ Local modules
i2 Ungrouped devices
[a# Common data
» [§]) Documenttion settings
» & Languages & rezources
v | Details view

Hame

[l Add new device [+ Save settings.

Interface

PROFINET (X1) -

PLC1

CPU 1214€ DCDODC

e———
e Eimish

iy Devices & networks
@ e

i Ungrouped de
## Common data
£] Documentatior

4 Portal view

Itis al

nens

AL
gvaikview | Device view || Options =
i =
Device overview - g_
2 M- Modue |v|Cataleg §
= | <earch | [l] it g
. e (=] []|E
5
i 3
» * AC & U
» [ Signatboards | |
» [ Communica.. |G
» o t mesrenboars: [
& < 3| z
+ (@00 .
| & Diagnostics + [moing g
rima 1
= L
» =
-
+ (1§ Communica 2
» [ Technalogy m :"
L
&
3
3 >
] Information
Device: B
Cancel
Agticla mn b
- L >

Poject  Edit View Insent Online Options Tools Window Help 7 Totally Integrated Automation
G YEsovepoiect & X B X M2 A DHLER Fo iine fp 8 IF 2 i PORTAL
Devices = Topology view | gh Network view | IY Device view || Options =
| — — - =
d¢ (Mo kProoBssicen] ) B B CF i Device overview =15
z
- g
W Module Nl m—
~ 3 Program blocks ~ HM_RT. A )| Search> | (] [t | o
I Add new block s
& Moin [081] M riter [ o %
» [ Technology objects - i
» i Evtemal source fles - ML =
» g PLCtags KTP700 Basic PN . » PRO.. A
» (g P g
i
g
s
=
» [ Local medule: w ETHERNET | z
v |23 HML_1 [KTP700 Basic PN] ¥ ange the = 'r‘
Y Device congurstion fhe 2 e ::
4 Online & diagno 4 Properties | L
T Nintis settings [ General |10 tags Toms_ | 3
» [ screens L X = g
o —— sl £t do ;
: * PROFINETInteriace [X1] (RSt a00esRes i1
» L HMgs
e v General Interface networked with .
T Ethernet addres.
v | Details view =
" ¥ Advanced option: Subnet: | PNIE_1 - ¥ |Information |
Device. &
b > IP protocol
@ setiP address in the project
1P address: 168.0 .2
Subnetmazk: | 255 . 255 o . -
[] Use router ~ [ >

4 Portal view
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Project Edit View Inzent Online Opfions Tools Window Help Totally Integrated Automation
i bl sveprojes & X %5 T X Mt 5 [0 IGE GV Goonline F cooiiioe fg WIF 2 L)) (oo | PORTAI

[ Topology view | Network view | [IY Device view || Optio
24 | | Device overview

2 M Module
= HM_RT.

= g Program blocks
W Add new block
& Main [081]
» [ Technology objects
3 ‘g External source files - WML
v @ PiCtags KTP700 Basic PN
» [l PLC dats types. =
» [l watch and force tables
» [ Online backups
v (3 Traces
Device proxy data
i Program infa
&) PLC alarm tentlizts
» [ Local modules Ll
» [ HML1 [KTP700 Basic PN| bl swo
b sl 0 [3] o Bl ot €]
4. Online & disgnostic: i = [ Piope [?4 infe i) | Y Diagnostics |-
¥ B i e || General | 10tags | Systemcomstants | Texts |
» [ Screens o
+ [§] Screen management it
» r‘ HMtags il = PROFINET Interface [X1]
R R v General Interface networked with
™ | Details view Ethemet addreszes
» Advanced options Subnet: | PHiE_1

Gojeies asempiey [ E—‘

b PRO.

Sopea (] el R]  sieor smo k]

&
Ethemet addi E

7l | Information

I>

Device:

@ SetiPsddress inthe project
Poddress: [ 152 160 0 |

g 255 . 255 . 0 |

Project Edit View Insenm Online Options Tools Window Help Totally M i
5 soveproject @ X % o X W2 *: 50 E W@ cooniine F cooffine dp AR ¥ | ; PORTAL
Oy 5 A
o T a
& 2@ Ol
: ~] v [Basic objects |
v [ Traces
» (& Device prowy dats VA -
et B
&) PLC alarm text lists E 2
» [ Local modules i Slammnts H
= | HML1 [KTP700 Basic PN] oE _| = -3
BY Device configuration A a|*
4/ Online & diagnostics o= [ L
¥ Runtime settings z Atd =
= [ Screens el E ~lg
I Add new screen w | Controls ‘é
] Difierent jobs =2 o I
£ cLava ! Q ' y
] pomozrI

[ Project information
[ SIMATIC PLC system diagnostics
[ 5ystem information
] system screens
[ user sdminiztration

» ) Screen management

» g HMtags

S eCooneciion:
v | Details view

Hame

i
I
P
s
sapeiq £ squﬁ] suotnnsu) e

< " >/ 100%
(=2 ' Properties  |info [ Diagnostics
|| General | Crossreferences | Compite |

[D1[1.][@) [ show all messages =l

—

4 Portal view EET
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Translate and download both and check the operation. If you performed the procedure
correctly, an image will appear on the screen:
SIEMENS

This is followed by the addition of buttons and signal elements that will show us the
functionality of our MPS station. First of all, it is necessary to write a simple program (use
the START button on the MPS station to move the executive link (electric motor, cylinder,...).

This is followed by adding on the screen (double-clicking on the screen) and connecting the
keys on the screen with the controls in the program.

1. ADD NEW SCREEN

— Root Screen in Screen 1
— We add a button
- Right-click, Properties.
- Events -> Click, Activate Screen (select Screen 1)

2. Add a button and connect to the inputs
- Change color depending on state
3. You add a display element (light) and connect it to the outputs
— Change color depending on state

4. If you want to set (activate) or delete bits when pressing a key, you need to choose the
following when you right-click on the placed button:

— Events / Press or Releasse or ... / System function / Edit bits / SetBit or
ResetBit ...

— It is mandatory to change the MERKER memory cells (M0.0, M0.1 ...) that
are defined in the Default Tag Table

5

Properties HAnimations HEvents ] Texts |

LT HE X
Click
Press
Release
Activate b All system functions
Deactivate k » Alarms
Change L » Calculation script
E * Editbits
InvertBit
InvertBitinTag
ResetBit
ResetBitinTag
(<] SetBit
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To change network settings:

First of all, it is necessary to connect everything according to the electrical plan. It is necessary
to set the correct IP address on the computer:

Click on networks (bottom right of the screen),

In the pop-up list, select the Network & Internet Settings link,

On the left, select Ethernet

On the right, select the Change network adapter option link

Choose the right Ethernet card (Realtek PCle GBE Family Controller)
Right click / Properties

Select Internet Protocol IPv4 (TCP/IPv4) / Properties

You set the right IP and confirm

When you return to Network Connections, right-click on the right network connection
and Disable

10. Right-click on the right network connection and Enable

11. In CMD, it checks the PING to the desired device

12. In CMD, you can use the arp command to check what you have connected

CoOoNoOORWN=

To work in the 192.168.7.xxx subnet, we must first move the IP number to PLC
from the current 192.168.0.xxx network in order to move it to the 192.168.7.xxx
subnet, and only then move the IP number on the computer on the network card.

Photo of the wallpaper of the touch screen from table 2 (we have 6 such screens):
KTP600 Basic color PN

6AV6 647-0AD11-3AX0

S ZVBOYUBO30743
MAC-ADD.: 00-1C-06-08-4C-9C

When searching for IP numbers on the network, we can help ourselves with:

1. Command interpreter (enter CMD and <ENTER> on the WIN command line) with PING
and ARP -A
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2. The Advanced IP Scanner program, where we enter the desired search area of IP
numbers. Programmatically, you can download for free and just run from the website
https://www.advanced-ip-scanner.com/ Example of a search result when we have 2
active devices on the network (computer and touch screen):

¥ Advanced IP Scanner
Datoteka Pogled Mastavitve Pomoc

.Ustavi i P C T E-

192.168.7.1-192.168.7.255

Rezultati Friljubljene
Stanje Ime I?’ Proizvajalec Naslov MAC
> |E¥ Bezjak-PC7 192.168.7.102 COMPAL INFORMATION (KUNSHAN) CO., LTD. 98:28:A6:24:F1.C3
L_ hmixb110d0 192.168.7.122 Siemens Numerical Control Ltd., Nanjing 00:1C:06:08:4C:9C
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https://www.advanced-ip-scanner.com/
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