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Introduction

Controller is a software device necessary for control and management of
various devices, processes, complexes. The controller can be called the basic
element of automation.

There are different number of vendors, engaged in the production,
maintenance of controllers, such as: Siemens, Schneider Electric, ABB. In this
tutorial all the works are made with controller and TIA Portal software both are
created by Siemens.

The purpose of these laboratory works is to develop the skills of designing
industrial networks, mastering the basic properties of microprocessor systems,
studying the structural and program construction of industrial controllers,
consolidating the skills of programming controllers.

Laboratory work Nel. Creating a PLC-PLC connection using a TCON
block

The goal is to get knowledge about the blocks, allowing to organize
connection between controllers, to create an industrial network between two S7-300
controllers

1.1 A brief of theory

The following commands control the data exchange in the program such as:
TCON, TSEND and TRCV, TDISCON.

This laboratory work will allow you to work and be familiar with the TCON
block, which establishes the connection.

Both communication partners execute the TCON command to create and
establish a communication connection. You use parameters to specify the active and
passive communication endpoint. Once the connection is created and established, it
Is automatically maintained and monitored by the CPU.

The TCON unit has the following inputs:

1) REQ — control parameter that triggers the connection’s establishment
specified in the ID. The task is performed once a rising edge is sent to its input;

2) ID — reference to the connection to be established with the remote partner
or between the user program and the communication layer of the operating system.
The ID must be identical to the corresponding parameter ID in the local connection
description. The range of values is W#16#0001 to W#16#0FFF;

3) CONNECT - link description pointer.

The TCON unit has the following outputs:

1) DONE — parameter that informs whether the task is still in progress or has
already been executed;

2) BUSY - output which informs whether the task is finished or not;

3) ERROR - parameter which reports the error status: whether or not there
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was an error when processing the task;
4) STATUS — parameter which provides detailed information about the error
type and describes the connection status in the form of a code.

1.2 Work order

1.2.1 Create a project in the TIA Portal software, add the following devices to
the network: two CPU 1516-3PN/DP controllers. Then, in «Program Blocks» field
add one TCON unit from the «Communication» section (— «Open User
Communication» — «Othersy) (figure 1.1).
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Figure 1.1 — Adding a TCON unit to the network

1.2.2 The added unit must first be configured. To do this, click on the «Start
configuration» icon. Make the connection settings in the tab «Connection
Parameter.

1.2.3 Select «Unspecified» type in the window named «Partner». Selected
«Unspecified» mode means that the controller will be given the port number of his
partner. «Broadcast» - means that the controller communicates with all devices in
the network. «Multicast» - creating multiple connections with selective controllers.
Later, in the tab «Connection Data» we have to create new data. And then, in
addition, there is a need to write the IP address of the controller with which the
connection is established (figure 1.2).



192,168.0.102

Figure 1.2 —1% controller’s connection configuration

1.2.4 Next, we carry out a similar configuration of the 2" controller, the only
difference is that you need to designate the partner as passive (figure 1.3).

PLC_2, PROFINET interface_1[X1] 2

Figure 1.3 — 2" controller’s connection configuration

1.2.5 Following that, go to the configuration tab of the 1% controller and
activate the «Block Parameter» tab. It remains to create a request - when the
connection occurs. To do this, add a simple open contact with the address m0.0 and
with the name «Connect» (figure 1.4).
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Figure 1.4 — Adding a button to launch the TCON block

1.2.6 After that, do the same for the 2" controller, keeping the m0.0 tag. Now
by clicking on the «Connect» contact the connection should be established.
1.2.7 Download the program to both PLCs. Go into simulation mode and see

if anything changes if you change the normally open contact of the 1% controller
(figure 1.5). If not, then why?
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Figure 1.5 — Connection check between two controllers

1.2.8 The reason is that the TCON block on the 2" controller must first be
activated. You will see that the controller has changed its «BUSY» status from
«FALSE» to «TRUE», and the status has also changed its number to 7002 - which
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means that the controller is waiting for its partner. Then, activate the first controller.
You will see that a connection has been established between the two controllers

(figure 1.6).
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Figure 1.6 — Connection between controllers is set

1.2.9 In order to visualize how the connection goes, add an open contact, and
a set contact for each controller. The connection can be observed (figure 1.7).
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1.3 Content of the report

- the goal of the work;
- description of the program with screenshots and photos;
- summary.

1.4 Questions for checking

1) Describe the TCON-TCP block: its purpose, functions, inputs and outputs;

2) Define the function of each input and output of the TCON function block.

3) What is the difference between passive and active controller? Why should we
assign such roles?

Laboratory work Ne2. Breaking the PLC-PLC connection using the
TDISCON block

The goal is to get acquainted with the block that allows you to break the
connection between controllers, break the industrial network between two S7-300
controllers, create a configuration in the TIA Portal.

2.1 A brief of theory

Data exchange is controlled in the program by the following commands:
TCON, TSEND and TRCV, TDISCON.

This laboratory work will introduce you to the TDISCON block, which
terminates the communication connection from the CPU to the communication
partner.

The significant advantage is the following: if the connection is terminated,
for example due to a wire break or a remote communication partner, the active
partner attempts to re-establish the configured connection. You do not have to issue
the TCON command again.

If a TDISCON instruction is being executed or the CPU has entered the
«STOP» state, then the existing connection is terminated and the created connection
is deleted. To create and restore a connection, you have to issue the TCON command
once again.

The inputs of the TDISCON block are: 1) REQ; 2) ID. Outputs: 1) DONE; 2)
BUSY; 3) ERROR; 4) STATUS.

2.2 Work order
2.2.1 Firstly, open the project created in 1% laboratory work. Delete the

elements in the 2" network and add the TDISCON block from the
«Communication» section (figure 2.1).
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Figure 2.1 — TDISCON block is added to the network

2.2.2 Since ID = 1 is written in the TCON block, therefore, we write the same
ID =1 in the DISCON block, thereby showing the controller which connection to
terminate. To the REQ input (the condition under which the interrupt will occur), we
add the previously created m0.0 tag. Rename the tag from «Connected» to
«Disconnected».

Therefore, according to the tag with the address m0.0, the controllers will have
a connection with each other, according to the tag with the address m0.1, they will
interrupt the existing connection (figure 2.2).
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Figure 2.2 — 1%t controller’s disconnect configuration
2.2.3 Let us, next, configure the 2" controller as well (figure 2.3).
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Figure 2.3 — 2" controller’s disconnect configuration

2.2.4 Then, we will download the programs to the controllers and test the
network. Switch to the «Go online» mode. Try to analyze the operation of the TCON
blocks for both controllers (figure 2.4). Has a connection been made?
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Figure 2.4 — Checking established communication connections
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2.2.4 As with the previous laboratory work, the passive partner port (PLC2)
has to be opened first. After opening, its status changes to 7002 (waiting for
connection with active partner (PLC1). Then, changing the value of the condition
(REQ) to PLC1, you will notice that now the statuses of both controllers are the same
(7000). But try running TDISCON blocks, will it change anything?

2.2.5 No, nothing will change. Initilly you need to make sure that there is
really a connection between the two controllers. To do this, go to the «Devices &
networks» — «Connections» mode, where we will notice 4 connections. These are

the connections between the controller and the computer (try to «Go offline» mode
and check) (figure 2.4).
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Figure 2.4 — Existing connections review

2.2.6 After that, we will switch back to the «Go online» mode. Then, open the
PLC 2 port and see what connection appeared in the list (figure 2.5). What do you
think needs to be done to establish a full connection?
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Figure 2.5 — Connection process

2.2.7 You need to open the active controller port firstly. Only then will the
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connection be established ( figure 2.6).
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Figure 2.6 — Checking the communication connection for data exchange

2.2.8 Following the next stage, do the same with the TDICSON block and try
to correctly interrupt the connection between the controllers yourself (figure 2.7).
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Figure 2.7 — TDISCON unit in progress
-the goal of the work;
- description of the program with screenshots and photos;
- summary.

2.4 Questions for checking

1) Describe the TDISCON block: its purpose, functions.
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2) Define the function of each input and output of the TDISCON function block.
3) What is the difference between different controller configuration modes such as
«Unspecified», «Multicast», «Broadcast»?

Laboratory work Ne3. Data exchange between controllers in an industrial
network using the PUT block

The goal is to investigate the PUT unit’s function for data exchange between
controllers in an industrial network. Define the necessary parameters for using the
PUT function. Explain how the function works

3.1 A Dbrief of theory

With SFB/FB15 «PUT» you can write data to a remote CPU.

S7-300: Data is sent when a rising edge occurs at control input «REQ». After
completing the job, you can assign new values to the parameters ID, ADDR 1 and
SD 1

S7-400: The SFB is triggered when there is a rising edge at the control input
«REQ». During the transfer, pointers to write destination areas («ADDR_i») and
data («SD_i») are sent to the CPU of the communication partner.

The remote partner stores the required data at the addresses provided with the
data and returns a confirmation of completion.

If there were no errors, this is indicated by the value 1 in the «DONE) status
parameter on the next SFB/FB call. A new task can be activated again after the
previous task has been completed.

The remote CPU can be in «<RUN» or «STOP» mode. Errors and warnings are
output using the «kERROR» and «<STATUS» parameters if access errors occur while
writing data, or if validation results in an error.

3.2 Work order
3.2.1 First of all create a project in TIA Portal, add devices: to the network as:

two CPU 414F-3 controllers and two HMI panels, and connect all Ethernet ports of
the devices to one bus (figure 3.1).
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Figure 3.1 — Devices in the PROFINET network

3.2.2 Next, add the PUT function from the «Communication» — «S7
Communication» section to the «MAIN» block of the PLC 1 controller. In the
properties of the block, you must specify the name of the partner controller, as shown
on the figure 3.2, and the program will automatically configure the connection
(figure 3.2).
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Figure 3.2—PUT unit’s properties

3.2.3 In addition, there is a need to specify the input parameters of the PUT
block (figure 3.3). «REQ» - activates data exchange when a signal edge appears,»
«ID» is set automatically, «<ADDR 1» - pointer to the area in the partner's CPU
where data will be written, «SD_1» - pointer to the area in the local CPU containing
the data to be transferred.
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3.2.4 For the convenience of reading information, we set up the field for the
output of the MW100 variable on both controllers and the «REQ» activation button
on PLC_1 (figure 3.4).
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Figure 3.4 — HMI panel’s view
3.2.5 To start the simulation in the «Devices & Networks» window, select

PLC 1, and click the «Start Simulation» button (figure 3.5). The same must be
repeated for PLC 2.
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3.2.6 To transfer data from controller to controller, you need to set the value
of the variable at address MW 100 on PLC 1 and press 10.0 or the «Send» button on
HMI. As a result, the same value will be written to the PLC_2 controller at the

address MW10 (figure 3.6).
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Figure 3.6 — The result of the PUT block’s work

3.3 Content of the report

- the goal of the work;
- description of the program with screenshots and photos;
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- summary.
3.4 Questions for checking

1) Make a conclusion on the work done;

2) Explain the PUT command and block, what is it for?

3) What input parameters of the PUT block did you use, explain what their purpose
1S?

Laboratory work Ne4. Creating an industrial network on S7-300
controllers using PUT, GET blocks

The goal is to connect controllers in the PROFINET network, create a
configuration with a connection in the TIA Portal, implement data exchange between
test benches using the PUT and GET functions

4.1 A brief of theory

S7 connections used for information exchange between S7-300, 400, 1200,
1500 series devices are configurable. This means that you must explicitly tell devices
who is talking to whom. In general, these connections are bidirectional, i.e. the
addition of a configurable connection occurs for both PLCs, which results in the
need to download both PLCs. This does not cause any particular problems if both
PLCs are in the department of the process control system of the enterprise, and both
PLCs have up-to-date application software on hand. But there are also special cases
- it is necessary to establish an exchange between the «old» S7-300 and the «news
S7-1500, moreover, the source codes of the old program have been lost.

In such cases, it is possible to set up a one-way connection, make it active
(that is, «our» PLC will initiate the connection), add PUT/GET communication
POUs, and download only one PLC.

GET is for reading data. To transfer information (records) to a remote
controller, we use the PUT call.

4.2 Work order
4.2.1 At the beginning, we have to create a project in TIA Portal, add network

devices: two CPU 314C-2 PN / DP controllers and a KTP600 Basic Color PN HMI
panel, and connect all Ethernet ports of the devices to one bus (figure 4.1).
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PLC_1

PLC 2
CPU 314C-2 PNI...

CPU 314C-2 PNI...

TomManeE 4 L
PNJIE_1

HMI_1

KTP&OO Basic co... :I

Figure 4.1 — Devices included in to the PROFINET industrial network

4.2.2 The data from the buttons will be written to a data block that will be
transferred from one controller to another. To do this, you need to create a data block
in each of the controllers (figure 4.2). The first 4 bits of the zero byte store the states
of the buttons on the first controller, which will be written to the same addresses in
the second, and the first 4 bits of the first byte store the states of the buttons on the
second controller, which will be written to the same addresses in the first controller.
Thus, the data blocks in both controllers look identical.

seti » PLC_1 [CPU 314C-2 PN/DP] » Program blocks » Data_block 1 [DB2]

= by P ed=ENB T =
Data_block_1
Mame Data type Offset Start value Retain Visible in .. Setpoint Comment

1 <0 T Static

2 |- Bit | Bool 0.0 false = =) (|
3 <m = Bit_1 Bool 0.1 false =] =] =
4 l4m = Bit_2 Bool 0.2 false =] =] =
5 <m = Bit_3 Bool 03 false =] =] =
6 = Mull Boal 0.4 false E @ D
7 @@= Null_1 Bool 05 false =] =) =
8 | m= Null_2 Bool 06 false =] =) 0
9 |amw Null_3 Bool 07 false = = 0
10 qn = Bit_1_1 Boal 10 false v v 0
1= Bit_2_1 Boal 11 false ¥ v 0
12 lqg = Bit_3_1 Boal 12 false = =) 0
13 g = Bit_4 Boal 13 false = =) (|
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Figure 4.2 — Data block

4.2.3 Next, add the PUT function from the «Communication -> S7
Communication» section to the «MAIN» block of the PLC 1 controller. In the
properties of the block, you must specify the name of the partner controller, as shown
below (figure 4.3,) and the program will automatically configure the connection. The
same must be done for the GET function.

|_C3, Properties ||"_i'.|nfc— y"ﬂ Diagnostics
General Configuration
o _
Block para... 0 Connection parameter
General
Local Partner
End point: [PLC_1 | |PLC_2 [CPU 314C-2 PNIDP] [+]
I Interface: | FLC_1, FROFINET interface_1[x2] [*]  |PLC_2,FROFINETIinterface_1[x2] [+]
b Subnet: |Ethemet | L |Ethernet |
n Subnet name: |FNIE_1 | [PanE_1 |
Address: [192.168.0.1 | [192188.02 |
Connection 1D {dec): |‘I |
Connection name: I;l
[ Active connection establishment
R ] A | >

Figure 4.3 —PUT unit’s configuration

4.2.4 In addition, we have to specify the input parameters of the PUT and GET
blocks (figure 4.4). «<REQ» - activates data exchange when the edge of the signal
appears, «ID» is set automatically, «<ADDR_1» - pointer to the area in the partner's
CPU to which data will be written (from where the data will be transferred in case
of GET), «SD_1» - pointer to the area in the local CPU containing data, to be
transferred, «RD_1» is a pointer to the area in the local CPU where the data will be
written.

The «REQ» signal is generated in OB35 at regular intervals and is reset in
OB1 (Main) after the PUT and GET functions have been executed.
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*  Network 1: S
%WB1
"PUT_DB"
PUT o
Any - Any
EN ENO =
%DB1.DBXD.0 DONE —
*PUT_DB".REQ —|REQ ERROR— -
! D STATUS — -
P#DB2.DBX0.0
BYTE 1 —{ADDR_1
P#DB2.DBX0.0
BYTE 1 —|sp_1 -
*  Network 2:
%WB3
"GET_DE"
GET a7
Any - Any
EN ENO
%DB1.DBX0.0 NDR = -
*PUT_DB".REQ — REQ ERROR —i -
v D STATUS — -
P#DB2.DBX1.0
BYTE 1 — ADDR_1
P#DB2.DBX1.0
BYTE1— pp_1 .

Figure 4.4 — PUT and GET functions

4.2.5 For a better understanding, let us look at the characters in the
«ADDR _1» field of the PUT block. In our case, this is P#DB2.DBX0.0.BYTE 1.
So, DB2 - we read the data block with number 2; DBXO0.0 - offset in the data block
0 bytes and 0 bits; BYTE 1 - read bytes in the amount of 1 piece

Thus, the pointer P#DB2.DBX0.0BYTEL1 corresponds to the absolute address
of DB2.DBDO0. Reminding you that we are talking about the memory addresses of
the remote communication partner, about which there is no data in our local TIA
Portal project.

4.2.6 In order to write and output data to data blocks, you need to set a simple
program in «Mainy section (figure 4.5). For PLC_2, the program is the same, except
that the bits from the | area are written to the bits of the first byte, and the bits from
the first byte are written to the Q area.
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seti » PLC_1[CPU 314C-2 PN/DP] » Program blocks » Main [0B1] seti » PLC_1[CPU 314C-2 PN/DP] » Program blocks » Main [0B1]

ks p EAEP8: 8 [HE C6caMS 1 AT BEgXFs p ERERp8r @ ecaa - &2 0
£ . e e .
=k Ak == {7 = e T o
= Network 8:
%DB2.DBX0.0
.n‘?};;?ﬁ DET.—:J[D ok %DB2.DBX1.0
— - "Data_block_ %Q137.4
— | { — 17 BiE 11 “Teg 13"
L { F—
~  Network 5:
Cornment ~ Network 9:
%DB2.DBX0.1
F‘.’[:?;. DE‘(.EEE‘:(K- DB2.DBX1.1
= o "Data_block_ %1375
— | { — 1" Bit 21 “Teg_14"
L { F—
¥  Network 6:
Comment *  Network 10:
*%DB2.DBX0_2
.?:;7‘5. Dil.agi‘”;k- %DB2.DBX12
- o "Data_block_ %376
— | { — 1" Bit 31 “Teg_15"
L { F—
¥  Network 7:
Comment ~  Network 11:
*%DB2.DBX0_3
.?:;7‘27. Dil.agim;kf %DB2.DBX13
- o "Data_block_ W37 7
— | { — 1" Bis “Tag_16"
— | { —
<] ] [[2] [1ooxf <] ] 2] [roc

Figure 4.5 — «Main» PLC_1 unit
4.2.6 Next, you need to download the configurations to the controllers.
4.3 Content of the report

- the goal of the work;
- description of the program with screenshots and photos;
- summary.

4.4 Questions for checking

1) Explain the characters P#DB2.DBX0.0.BYTE 1 in the ADDR_1 field of the PUT
block.

2) What is the main function of PUT, GET blocks? Show an example of using these
commands.

3) Describe the functions of all inputs and outputs of the communication
programming block GET.

Laboratory work Ne5. Organizing an industrial network for data
exchange using TSEND_C, TRCV_C blocks

The goal is to implement data exchange between industrial network
controllers using the TSEND_C + TRCV_C functions
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5.1 A brief of theory

The TSEND_C command establishes a connection with a partner controller
via TCP or ISO on TCP, sends data, and may terminate the connection. Once a
connection has been established and created, it is automatically maintained and
controlled by the CPU. The TSEND_C command combines the functions of the
TCON, TDISCON, and TSEND commands.

The minimum size of data that you can send with the TSEND_C command is
one byte.

The TRCV_C instruction establishes a connection with the partner CPU via
TCP or ISO on TCP, receives data, and can terminate the connection. Once a
connection has been established and created, it is automatically maintained and
controlled by the CPU. The TRCV_C command combines the functions of the
TCON, TDISCON, and TRCV commands.

The minimum data size that you can receive with the TRCV_C command is
one byte. The TRCV_C instruction does not support the transfer of boolean data or
boolean arrays.

5.2 Work order

5.2.1 First of all, create a network consisting of 2 controllers. Then, add a data
block to the first controller for transmission, and to the second controller - for
reception. And also for the data block, deactivate the «Optimized Block Access»
property in the «Properties» tab (figures 5.1, 5.2).

EOEE 5 2
0

Figure 5.1 — Data received by the 1% controller
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5.2.2 Afterwards, add the TSEND_C block to the main programming block.
To the «DATA» input we will transfer the list of variables that you created in the
first paragraph. Add a button to the «kREQ» input, pressing which activates the action
of the communication program block (figure 5.3).

Davices
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Y nevics canfguration
Wi Onfins & clegnostics
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B 4 nen Lok
& Van |OB1]
§ Serd e [DE4]
* 5 Smiem ciocks
» & “rogram micurce
» T§ Tecvclogy obpects
» g} roernal soums fles
4 ’d AL wgs
» Lo Mcdets spes
P 0 Watch ared Rrce labies
» ') Ovine backun:
» 53 reces
» @ Jewice provydete
1% *mgoam o

CF #LCsupenisions 8 alarm:

Bl MCslarm e lnts

» [ cocol medules

<!

Device cenfguation
%4 Onine & diegnoshcs
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B Secaiia Usasnpdr

LRI GRS T

. 15 W

i}

Asz8r@ry:=weeaaB Gl G &2 &

14 4 == ¥ o 2

v Hlock titla: “her Program Sweep (Sice)

v CANetwork 1:

% DB1
r 'TSEND C DB’
TSEND_C
EN B
% M0.2
"send_Data' —REQ
in CONNECT
“DB4
“Send_Me" DATA -

& %
ENO
DONE

BUSY
ERROR
STATUS

¥ Network 2;

Figure 5.3-TSEND_C unit

5.2.3 It remains to configure the outputs of this block. To do this, go to the
«Start Configurationy tab (blue briefcase). Partner view as «Unspecified» means that
it is possible to connect any device that has an IP address. After setting, click on
«Block Parametery to activate it (figure 5.4)
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Figure 5.4 — Setting up controllers and setting the operating mode of the 1°

controller

5.2.4 Download the program. Go to the «Go online» tab. What do you see?
Explain why this is happening? (figure 5.5).
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STATUS b— 164 /000
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Figure 5.5 — Simulation start for the 1% controller

5.2.5 Go to the main program block of the 2" controller. Since we have
already used the TSEND_C block - send data, therefore the 2" controller must have
a TRCV_C function block - receive data. In order to do this, drag to the «kDATA»
input - a list of tags created in step 1, where the received information will be written.
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Then, configure it the same way. Since the 1% controller is the transmitting one, it
will be necessary to check the item «Active connection establishmenty and activate
the «Block Parameter» tab (figure 5.6).

DladiFs L 0@ E:EHF| CCABB LS Gd &2 &
- aro-3 > =
Block title: “Main Program Sweep (Cycle)”
Network 1:
%DB1
TRCV_C DR
< | 1] >
[ Properties |4
Conr
el
Over
Local
End point: [PLC_2 [CPU 15163 PN/DP]
Interface: [ PLC_2. PROFII ixi]
Subnet: [
Address: [192.168.0.10;
Connection ype: [Tce
[Use program blocks
(1
Connection data: [FLc_2_Receive_08
() Active connection establishment
| Address details
= LocB) Local port addrezs for the connection Sz
|

Figure 5.6 — 2" controller’s configuration

5.3.5 Change the EN-R input from «FALSE» to « TRUE» to always receive
data. In general, this input means under what condition the data will be accepted.
Download the program to the PLC(figure 5.7).

L2 |aa e o =0 =S58 @ e [ZF] @@ (6l s U ;T b
- HF i - o S
%DB1
*TRCV_C_DB"
TRCV_C
&[T,
EN ENO
true— EN R DONE —talse
TRUE— CONI BUSY —iTalse
%DB2 T e
PLC 7 STATUS G /L00
Receive_DB" — coNNECT RCVD_LEN U
%DB3
"Receive_Here" DATA —
Metwurk 2:

Figure 5.7— Setting the data receiving unit

5.3.6 Start the process by switching to the «Go online» mode and check if the
process of transferring data from one controller to another has been completed

(figure 5.8).
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Figure 5.8 — Connection establishment
5.3 Content of the report

- the goal of the work;
- description of the program with screenshots and photos;
- summary.

5.4 Questions for checking

1) Explain how the connection between the controllers is made.

2) Describe the functions of each input and output of the TSEND_C, TRCV_C
function block.

3) What are the types of data in the Tia Portal environment?

Laboratory work Ne6. Creating a user interface for a web page based on
the S7-1200 controller

The goal is to learn how to create a web page user interface for viewing and
changing variables in the S7-1200 controller program

6.1 A brief of theory

The widespread development of the production of programmable logic
controllers and, in parallel, the impact on all areas of the global Internet have led to
the emergence of an embedded web server in the controllers, designed to monitor
and control the operation of the controller.

The introduction of the Internet made it possible to use a web server to access
web pages hosted on a server defined by controllers, access them, and view or
change variables in the program.

The embedded web page mechanism allows any user to remotely access the
controller without the need for additional software.
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6.2 Work order

6.2.1 The procedure for creating a custom web page is shown below.
(figure 6.1).

i LAY prorFINET [l

l Web page \‘ I Industrial .

Ethernet

S7 program /

; -Blocks CPU 1214C DC/DC/DC
— - as web server

SIMATIC STEP 7 HTML file

|v-| 1 -~

HTML editor

- HTML file

Figure 6.1 — Procedure for creating a web page

6.2.2 The whole process presented in the figure 6.1 can be described as
follows. First, an HTML file is created using the «Notepad» program or the
«Notepad» editor. This file in the browser is a custom web page with the necessary
input and output fields.

Then, in the TIA Portal environment, a project is created for the S7-1200
controller, which, when configured, specifies a folder that contains a custom web
page. The commands of the HTML file get into data blocks, and then the entire
project is loaded into the controller.

After starting the project, the web server program, working together with the
controller hardware and the user program, transfers the current data to the web page.
By accessing this web page with a browser, you can also change this data.

6.2.3 Let us create a custom web page showing the current state of the
variables from the controller program - Tag_1, Tag 2. Using the «Starty», «Stop»
buttons, it will be possible to change the state of boolean variables.

As a result, we get the following listing (figure 6.2).
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<l-- AWP_In_ Variable Name=""Start"" --> (M KOMAHOb! HEOOXOAUMbI

<!-- AWP_In Variable Name=""Stop"" --> 015 3ANUCU NEPEMERHBIX & KOHMPOINED)
<html>
<head>
<title>Start Stop</title>
<meta http-equiv="Content-Language" content="en" >
<meta http-equiv="Content-Type" content="text/html: charset=utf-§" >
<meta http-equiv="refresh" content="10; URL=Start _Stop.htm">
(wacmoma oGHOB eHA 6eG-CINPAHUYbI 6 CEK.)
</head>
<body bgcolor="#D0OD3DA">
<table border="1" >
<tr> (coz0ante noas das evieoda Tag 1)
<td class="static_field">Tag_ 1:</td>
<td class="output_field">="Tag_1":</td>
</tr>
<tr> (cozdanue noas 0aa evieooa Tag_3)
<td class="static_field">Tag 3:</td>
<td class="output_field">:="Tag 3":</td>
</tr>
<tr> (cozdante knonku Start)
<td class="static_field button">
<form method="post" action=""=>
<input type="submit" value="Start" style="height: 30px; width: 100px"=>
<input type="hidden" name=""Start"" value="1">
<input type="hidden" name=""Stop"" value="0">
</form>
<ftd>
</tr>
<tr> (cozdante kHonku Stop)
<td class="static_field button">
<form method="post" action="">
<imput type="submit" value="Stop" style="height: 30px; width: 100px">
<input type="hidden" name=""Stop"" value="1">
<input type="hidden" name=""Start" value="0">
</form>
</td>
</tr>
</table>
</body>
</html>

Figure 6.2 — Web-page code

6.2.4 Following that, you need to save this file to your PC. When you open
this file in a web browser window, you will receive the following page image (figure
6.3).

Tag 1: ="Tag_1":
Tag 3: ="Tag 3":

Start

Stop

Figure 6.3 — View of a web page in a browser window

6.2.5 Next, in the TIA Portal, we create a project for the S7-1200 controller,
set its Ethernet address, for example, 192.168.0.1, activate the Web Server, and also
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specify the storage location for the user web page we created earlier. In the CPU
properties window, click on «Generate blocksy, as a result of which we will see that
the commands of the HTML file automatically fall into the data blocks DB333,
DB334 of the project. In the «Protection» tab, specify a password to protect
information. The result obtained is shown below (figure. 6.4).

C, Properties |‘i.. Info 4 | .| Diagno:

General 10 tags Texts
» General
~ PROFINETinterface LEHEEE
General
Ethemet addresses EEleE
» Advanced options
Time synchronizmtion [V Activate web server on this module
Herdware identifier [7] Permit access only with HTTPS
» DIBIDOS
b A2

Automatic update

b High speed counters (H5C)
¥ Fulse generators (FTOFWM)
Startup [[] enable
Cycle I
Communication load
System and cleck memary
Web server

Time of day

Frotection } HTML directory: | D:1S7_12000WEB_Pag
Connection resources r

|| User-defined Web pages

-

Default HTML page: | Start_Stop.htm
Overview of addresses -
Application name:

Status:

Generate blocks Delete blocks

> Advanced

Files with dynamic content: | .hum,.htm|

Web DB number: | 333 §|
=]
-

Fragment DB start num ber: 334

Figure 6.4 — CPU property configuration

6.2.6 Afterwards, we create a table of variables (tags) presented below (figure
6.5).

Projectd » PLC 1 [CPU 1212C DUDURly] » PLCtags » Default tag table [21]

< Tags |I?_| User constants | .= System constants
HEDTH
Default tag table
Mame Data type Address Retain  Visibl_. Acces_. Comment
@ Tag_1 Boal i/ %i0.0 - =] il
& Tog_2 Bool %Q0.2 =] =l
@ Tag_3 Word BINGS [l =
@ Tag_4 word BAMTO0 [l =l
@ stan Boal RMAZ.0 = =
< Stop Bool k121 h_'| v
€ Tag_s Bool %Q0.3 [+ =l
[v] G

Figure 6.5 — Tag table

6.2.7 In addition, we have to create a program in the LAD language, using the
«MOVE», «RS», «\WWW)» blocks (the function provides interaction between the
DB333 and the controller's web server). It is simple and intended to show how
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variables are changed, which can then be seen in the browser window (figure 6.6).

Network 1:

wWao =002
i ag_2"

—— { —

Network 2:

Figure 6.6 — Program in LAD

6.2.8 After checking, using «Download to devicey button load the project into
the controller and launch the browser with the address you specified (for example,
192.168.0.1). The controller's start web page will be displayed. In order not only to
view, but also to change the variables in the program, you will need to go to the page
with administrator rights, specifying in «Name» - «Admin» and the password
specified earlier in the «Protectiony» tab. Switching to the «User Pages» tab on the
start page, you can see the result (figure 6.6).

» Start Page
General:

Identification Station name: 87-1200 station_1
Module name: PLC_1
Module type: CPU 1212C DCDCRIy
IP Address: 192.168.0.1

Diagnostic Bufter

Module
Information

Communication Status:
Operating Mode: RUN
Status: v OK

Variable Status

Data Logs

User Pages

Introduction
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Figure 6.6 — Controller’s starting page

6.3 Content of the report
- the goal of the work;
- description of the program with screenshots and photos;
- summary.
6.4 Questions for checking
1) What is the purpose of this work?

2) Explain the web page code listing.
3) Show the result of your work by changing the variables.
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