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SIMATIC S7-1200 (TIA-PORTAL 15.1)

We are using Simatic S7-1200 Siemens PLC kit through its latest Graphical Software TIA Portal 15.1
where there will be different 8 inputs, 6 outputs and 2 analog inputs which we can see in the form
of small LED interconnected internally through normal relays circuit.

This kit is normally made for simple PLC programming where student can try different form of PLC
language e.g. ladder, FBD etc. with writing a code for logic gates, timers, switching logics, Set/Reset
etc. Siemens-1200 learning kit document have following parts as shown below.

1.

2.

Siemens Simatic $7-1200 PLC Device

Secondary Power Source + Switching Relays +Led Switch, Output Led
Interconnected Input/output Wiring

TIA Portal 15.1 Software

Ethernet Connection (Mac Address)

PLC Programming

1. Siemens Simatic s7-1200 PLC Device
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https://cache.industry.siemens.com/dl/files/465/36932465/att_106119/v1/s71200_system_manual_en-US_en-US.pdf

SIMATIC S7-1200 PLC CPU 1212C AC DC Relay 6ES7212-1BE40-0XB0
Model No.: $7-1200 PLC CPU 1212C S7-1212C Relay output
Power Supply: AC 85-264 V AC at 47-63 Hz
Output Type: 6 Bits Relay Output.

Digital Input: 8 Bits 24V DC Inputs.

Analog Input: 2 Channels Analog 0-10 V DC input.

Storage: Program/data memory 75 KB

2. Independent Power Source, Switching Relays, Led Switch, Output Led:

Independent Power Source: It is used to provide the power supply for the relay circuit and
input/output led switch through +5v/12v/24v. We can use the PLC’'s own internal +24v supply but it
is not practical idea to use its internal supply due to hamper in the plc circuit.

Switching Relay: We can directly use output switch from PLC to on/off small led but 220 bulb we
cannot do because of limitation of current in the internal relay. It is necessary to switch another
high rating relay to control the huge load through external relay.

Led Switch: We are using led switch which will glow in different colour to display the switch is
active or not and similarly 220v colour bulb can also be used to control it independently through
the help of the switching relay.

3. Interconnected Input/output Wiring:

The interconnection of wiring system in EIT Siemens Training Kit is simple where we are having 8
Digital Inputs, 6 Digital Output & 2 Analog Input. The power supply of 220v is provided to the
Siemens 1200 through the pin (L1, N, Ground) and similarly siemens also produce its own “+24v”’
from pin number (L+, M) which is used to provide input switching voltage for individual 8 Digital
Inputs to control Digital Output. There are two analog inputs (0-10v) which can also be used to
control the digital output. Similarly, there are 6 different individual output [1L,2L, Do(0-5)] which is
internally open relay circuit and after coding each pin can be closed to control led lights or high
watt switching relay.

4. Ethernet Connection (MAC Address)

The Siemens-1200 does have ethernet communication with MAC address given which should be
linked to computer Tia Portal Software with the internet through independent IP address. To check
weather, it is connected with the network or not one has to write instruction in computer through
“command prompt” and type (arp -a). This will show concerned MAC address written in the
Siemens Device, if not you have to check in TIA Portal PLC software and again try to assign MAC
address to link with network.
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5. TIA Portal 15.1 Software:

It is the easy and flexible graphical software of Siemens PLC to make comfortable for the
programmer, although the drawback of this software is using large memory due to its graphic
during operation in result hang in the operation in result making the process slow.

6. PLC Programming

Normal PLC programming is done through this Siemens Training Kit where we will be able to
control basic input and output pins. In this training kit student can write their own interlock
program, logic gate program, timer program, counter program, analog input control etc. through
different individual input and out pins.

7. Assigning and Resetting IP Address in PLC Device.

Open the Tia-Portal, select the “Diagnostics’”’ & “Accessible Devices” & click “Search”

74 Siemens —nX

Totally Integrated Automation
PORTAL

Accessible devices

Type ofthe PGIPC interface: L PNIE ﬂ
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Accessible nodes of the selected interface:

Device Device type Interface type Address MAC address
Online &
Diagnostics ”
Flash LED
@ Accessible devices
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Go to the “Assign IP Address”” and see whether we have correct MAC address or not.

..Lontroller » Accessible device [F0-DC-A0-78 9A-CB] » Accessible device [E0-DC-A0-78-9A-C8]

~ Diagnostics

Assign IP address

General
~ Functions

Assign IP address to the device

Assign PROFINET device na... .

I Devices connected to an enterprice network or directly to the internet must be apj

H protected against unauthorized access, e.g. by use of firewalls and network segm
For mare information about industrial security, please visit

http:fiwww.siemens.comiindustrialsecurity

ED -DC -AD -78 -9A -C8

IPaddress: |0 .0 .0 .0

Subnetmask: ‘0 .0 .0 .0

[C] use router

Routeraddress: |0 . 0 0 0

C:\Users\EIT>»arp -a

Interface: 192.168.08.162 --- Bxa
Internet Address Physical Address Type
.168.6.1 66-6d-48-17-b5-ec dynamic
.168.6.69 66-1b-a9-44-8a-ee dynamic
.168. 88-8c-29-53-c4-bb dynamic
.168. e1 38-85-5c-82-fb-6b dynamic
.168.6.1686 00-17-c8-Be-0a-e3 dynamic
-168.8.119 8e-15- 3d-25-d1 dynamic
.168.6.123 36-85-5c-82-fe-a2 dynamic
.168.6.129 84-d4-c4-el-3c-31 dynamic
.168.0.255 F--ff-fr-F-f static
.8.98.22 81-88-5e-88-88-16 static
251 81-668-5e-668-80-Tb static
252 81-668-5e-88-80-TcC static
2.255.253 81-668-5e-8c-ff-fd static
255.255.258 81-68-5e-7f-ff-fa static
.255.255.255 f-ff-ffF-ff-F-f static

Q00O

8.e.
.8.9.

C:\UsersM\EIT>

192.168.0.50 is free so | am assigning this IP address with Subnet mask 255.255.255.0. Your IP
address may differ just make sure with the Command Prompt and change the last two number and
Subnet address will be same 255.255.255.0.
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...Controller » Accessible device [E0-DCAQ-78 9A-C8] » Accessible device [E0-DCAD-789ACE] _ W B X

w Diagnostics .
Assign IP address

General
* Functions

Assign IPaddress Assign IP address to the device
Assign PROFINET device na...

l Devices connected to an enterprise network or directly to the internet must be apy

= | protected against unauthorized access, e.g. by use of firewalls and network segm
For more information about industrial security, please visit
http:/hwww.siemens.com/i curity

MAC address EO -DC -AD -78 -9A -C8

IPaddress: | 192 . 168 .0 .50
Subnet mask: | 255 . 255 . 255 .0

[[] use router

Router address: 0 0 0 0

Assign IP address

C:\Users\EIT>arp -a

Interface: 192.168.08.162 --- 8xa
Internet Address Physical Address Type

.168.8.: Be-8d-48-17-b5-ec dynamic
.168. Be-8d-48-17-b5-ec dynamic
.168. e@-dc-aB-78-9a-c8 dynamic
.168. Be-1b-ag%-44-0a-ee dynamic
.168. Be-8c-29-53-c4-bb dynamic
.168. 38-85-5c-82-fb-8b dynamic
.168. Be-17-c8-Be-0a-e3 dynamic
.168. 38-85-5c-82-fe-a2 dynamic
.168. a8-88-b4-53-51-e8 dynamic
.168. f4-b5-2B-14-c2-ba dynamic
.168. F-f-fF-f-ff-ff static
.8.0. Bl-66-5e-06-08-16 static
.8.8.25: ©1-80-5e-08-00-fb static
.B.0. B1-80-5e-88-80-fC static

12.255.253 B1-88-5e-Bc-f-fd static
J.255.255.250 B1-88-5e-7f-ff-fa static
.255.255.,255 FF-fF-fF-fF-ff-ff static

DI DIDD

Once you see the IP Address through Command Prompt again go to the “Diagnostics’”’ then
Accessible Devices’”” then “Start Search” & “Show”’.

Over here you have the option of deleting IP address through Factory setting and creating new IP
address.

J& Siemens —_aX
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8. Creating New Project

718 Siemens —mX

Totally Integrated Automation
PORTAL

Create new project

o |

Path: |C:1U55!51E\T‘.De5kwp ‘|

.‘ Open existing project

. Create new project Version: | V151 [~]
suthor: [T |

Migrate project
@ Migrate pro Ee— -

.

. Welcome Tour

Configure then after Add New Device

First steps

o ) Project: "Project1” was opened successfully. Please select the next step:
.‘ Open existing project

_.' Create new project

&

_.' Migrate project

.‘ Close project

o by Configure a device

%& Write PLC program

@ Welcome Tour

3 Configure
LY technology objects
I) Configure an HMI screen

Add new device

E Devices & @ Show all devices Device name:
networks
@ Add new device rLet
~ 1l Controllers ~ Device:
~ (8 sIManC $7-1200 B
- @ceu

» [ CPU 1211C ACDCRly
» [j§ cPU 1211CDCDTDC
» [ CPU 1211C DCDCIRYY
» (g CPU 1212C ACDCRly
» g cPu 1212¢ DCIDCIDC )
» [ CPU 1212C DEDCIRY Article no.: | BES7 2306XI0MKNHONK

Controllers

Unzpecified CPU 1200

» [l cPu 1213C ACIDCIRlY
» [l cPU 1214€ DEDEIDE
» [ crU 1214C DUDCIRY s Description

» [l CPU 1215C ACDCRIy Unzpecified CPU 1200
» (@ cPU 1215C DTDODC

» [ CPU 1215C DUDTRY
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Verzion:
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#® Configure networks g

PC systems
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Detect the PLC & Start Search then once it detects real PLC as shown in picture then double click
“Ethernet” plug and make sure it has the same IP address 192.168.0.50 and through “Online
Diagnostics” you can check the IP address.

Project Edit View Insert Online Options Tools Window Help T ——
PORT.

G (4 ssveproject 2 M X D@ 5 MIEE R S coonline ¥ cooffine | AL
il = &
Devices L&'F Topology view @ Network view ||—[|'f Device view ‘ Options [EE]
& = | df [PLC 1 [Unspecific cPu 2001 ]| ] B =] G Device overview ] g
@[ [Module ~ | Catalog §
i — & v PLC1 Search= [wt] o
~ [ ] Project1 8
B Add new device [ Filter B
i Devices & networks » [ cPu k=
=T PLC_1 [Unspecific CPU 1200] : v [ signal boards ||
* [i¥ Device canfiguration e P v [ Communications boards &
¥ [5g! Program blocks » [ Battery boards °
¥ [3 Technology objects v @D E
» External source files » [ 0g e
» [3 PLCtags » [ Do s
» [ PLC data types " » (@A <
» [55 Watch and force tables 5 » [ AQ
» [ Traces B » [ #liaQ =
» [, Device proxy data + [ Communications madules 2
5 Program info » [ Technology modules 3
Z] PLCalarm text lists LE
» [l Local modules (W]
» i3 Ungrouped devices 5
» B Security seings The device is not specified. =
» (4§ common data — Flease use the Hardwere catslog  to specify the CPU, g
» [ Documentation settings 4y ar detect the configuration of the connected device. | |
» [ig Languages & resources
e
Project Edit Wiew Insert Online Dp(iu.ns Tools  Window Help . . . : Totally Integrated Automation
CF (Y seveproject 5 Y XK O 5 MG E R S coonline F coofiine gy [A M8 ¥ 1 PORTAL
Projectl » PLC 1 [Unspecific CPU 1200] -
Devices |ﬁ.5 Topology view Hﬁﬂ-h Network view ||T]'f Device view ‘ Options [EE]
= 22 |dr B o £ =1 Device overview ] g
—[92]- [module ~ | catalog H
e Search> [iat] s
> | 7 Projectl Hardware detection for PLC_1 2
[ Add new device Mriter [« [7] £t
ﬁ%ﬁ Devices & networks b Eﬁ CPU =
~ [ PLC_1 [Unspecific CPU1200] » [ Signal boards ||
[IY pevice configuration Type ofthe PaifCinterface: AN - D I_"{l T B D 8
: ’-g :;chhf:nl’:’;;;ﬂ::;m PGIPCinterface: @ Realtek PCle GhE Family Controller ‘ '| © : g Elaneryhnard, g
» [ External source files » [ 0Q 3
» [3 PLCtags » [ Diibg H
» Lig| PLC data types Compatible accessible nodes of the selected interface: vlma N
» [z watch and force tables . » [ A0 | -
» 32 Traces Device Device type Interfacetype | Address MAC address. » [ ~iiaQ Liq’
» [ifl. Device proxy data » [{ll communications modules 2
% Program info e » [ Technology modules 3
PLCalarm text lists [ [— ||
» (il Local modules — [
» 4 Ungrouped devices =
» 3 security settings g
» [&§ common data Flash LED 2
v [5]) Documentation settings |
v [T Languages & resources
» Q Online access
» Pﬁ Card Reader/USB memory _

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

Gt (1 Hl soveproiet & M X 9:cs GME DR §F coonine  coofine fp MM 3 o [[] [Searchinpropes | Gi PORTAL

Projectl » PL [CPU 1212C AGDCTRIy] o

Devices |; Topology view Hﬁﬂ'ﬁ Network view ||T]f Device view ‘ Options [EE}

% r T =
S d¢ | [PLci[cPu1212q) ] = b4 Device overview ] 2
) [module ~ | Catalog 3

Se — Search> (ot ) | £
= [ Projectt = 3
I Add new device MrFter [<a=  [+] B

gy Devices & networks FreN| EETen e = = S » [ cru =

= » [1gi signal boards

PLC 1 [CPU 1212C AC/DCIRIy] ek 0 ] I“{l g S ||

[l Device configuration - T » [l Communications boards R

% online & diagnostics - » [ Battery boards o

» [ Program blocks TeeT] » o E

— ®

» [ Technology objects T » |“I£| DQ =

v @ External source files =T » [ Db =

= = @

» (4 PLCtags W T » |“|£|A|

v [ PLC data types N T » r{. AQ g

> Watch and force tables b HSC_6 DIEAHAQ =

» ’-ﬂ Online backups D » L1l Comrnunications modules @

» [ Traces Pu\5e_2 » [ Technology medules 3

I
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9. Programming in Ladder:

Go to the Program Blocks and double click in “Block” or Add new block where you can program in
Ladder, Function Block etc.

Froject Edit View Insert Online Options Tools Window Help o
. _ Totally Integrated Automation
3 % [ save project HEE X s M B R & coonine oF coofiine iz A MM > - [1] PORTAL

Project] ¢ PLC_1 [CPU 1212C AGDCRIy] » Program blocks b Block_1 [FB1] 3
Devices Options )
iz e =N 96 2 6B B 6= =0 | I g
G = | Favorites a
Name — | Mame Data type Default value Retain Accessible f_ | writ g
~ [ Project1 1 |am = input [ T —HF A == 7 = a
= B Add new device 2 = =] = C a —
iy Devices & networks <] i B
= ~ [ PLC_1 [CPU 1212C AC/DC/Rly] TE——— =
i
[ Device configuration b Al == 7} = =T =
~ | Basic instructions =
%] Online & diagnostics b -
-
~ [l Program blocks Ek Gl Name ve | |
&7 Add new black comment » [ ] General =
H » [41] Bit logic operations Vi | =
& Biock 1 [FB1] C > Network1: O [ B TTs vi_|2
» [ Technology objects B p s -l
» [ External source files comment » [7] Counter operations Vi
» [J PLC tags » [Z] Comparator operations i
» [ PLC data fypes | » [E] Math functions =
= &
» 55 watch and force tables » [5] Move operations 3
» [ online backups | » [ Conversion operations 3
b [ Traces » 5 Program control operati.. V1..|“
= =
v [ Device proxydata » [ Word logic operations. vi.
H0% Program info » &5 Shift and rotate
] PLC alarm text lists
Project i Edit View | inzert I Online I Options S TG0lE [ WArdow Help T
2 D saveproject S X 0 T X (D 2 G M 0GB G 600 &N Gooffine | S T B 3¢ ] L PORTAL
Projact traa = i
i =
Name: Options =2
w2y || [ . =T [—TH
r v  Favorites 8
Name Language: | LAD > = g
v _] rroject = — al A+ A - T a
T B Number: [2 =]
B¢ Add new device 1 [ | |
th Owvices % netacrks Crganization O Mancal - [
— block 3 =
~ [ PLC_1 [CPU 1212C ACIDCIRIY] @ Automatic 3
Y Gavics snnbguraion = A PP e — g
| Online & diagnostics 5
~ [l Program blucks :m; Dexeription: Naa:\f : ves |BU}
TR A VP ganers =
MAdd newbiock Function blecks are code blocks that store their values permanenty in instance data blocks, At v
&L Elock 1 [FET] function block 20 thatthey remain available aftar the biock haz been executed. Sl e e . )
» [ Technalogy objects — » '_Q_ Timer aperations %
b 4 Externul source files  EE—— » rt Coumeropewuon:( |
» L@ rLctags » [€] Camparatar aperations ]
» (%) PLC duta ypes C 3 ’: Math funcuonz =
» [l Watch and force tables 3 Mave aperations V2. |8
» (i) Cnline backups (el » Hy Converzion operations 2
» [ Troces » 5F Program control cperati. V1 (9
» (i, Device proxy data » : Viord logic opersuionz Vi b
Y rrogram info a » 5 shift and rotate
W] PLCalarm text lists B
’ L Local modules Data block
» ]3 Ungrouped devices s
» Bg Security settings
» Ta# Common deta > |Additional Information
» L)) Dorumentation settings ] A1 e ar man —
» [ Languages & rezources

Drag the NC/NO/Output and built an interlock code and Name it as you like.

Project Edit View Insert Online Options Tools Window Help

Sy H seepoie & W 5 X s

NEER

Totally Integrated Automation
PORT.

AL

T
Options 8
.
t L 1" g
Block_1 ~ | Favorites g
Name — | Name Data type Default value Retain Accessiblef. g
+ [] Projectt 1 @ v Input [ HF A = 7 9 a
= I Add new device 2 . <Add ne [+ C . L]
iy Devices & netwarks [<] I &
= [ PLC 1 [CPU 1212C ACDCIRNY] 1 =
[} pevice configuration HF Hi- —0— 7 = S — - é
% online & diagnostics - > ‘ Basic instructions [
~ [} Program blacks NdblockititlaZ Name [ve| |
I Add new block Comment » [ General =
& Block_1 [FB1] ~ € Network 1: ¥ [51] Bit logic operations Vi g
» [ Technology objects ¥ [@] Timer operations vi.(%
3 External source files Comment » Dj] Counter operations Vi
» L4 PLCtags » [<] Comparator operations ]
» [ PLC data types .ﬁ:f. sto '%‘3:”'? =" [£] Math functions vz
» ‘Watch and force tables : : I/I { b [5] Move operations va_ §
» [ig) Online backups ¥ » [ Conversion operations ES
» [ Traces w000 » B Program control operati.. v1..|“
» [, Device proxy data l o ‘ » [ Word logic operations
%} Program info I} » 5 shiftand rotate
Z] PLCalarm text lists L
» [l Local modules
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Go to the Device Configuration/ Enlarge the Visual PLC as shown in picture and click the float on

and drag the input and output function individually and fix in PLC input output.

Project

Edit View Insert Online
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Tools  Window Help
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» [if. Device proxy data qf?gi? N — "T" e i f
J\i Program info I I ” etworl VIE_W evice view L
LC alarm text lists E Device overview
» [l Local modules ;
lm 3 2. [module
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» [5]] Documentation settings.
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If everything is good then there will be dark green at the left and then Run “Monitoring ON”’ with a
small spectacles sign.
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After Monitoring On, it will ask you whether to go online or not, just click yes and you will see this
screen where all PLC wiring changes the color to green.
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