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Objectives

Upon completion of the chapter the participant will ...
have an overview of the SIMATIC S7 system family
be familiar with the S7-300 and S7-400 automation systems

have an overview of the modules available for these automation
systems

understand the concept of "Totally Integrated Automation" (T.l.A.)
be familiar with the programming devices

be familiar with the PC requirements for working with STEP7

be familiar with the tools of the STEP7 basic programming package

have an overview of the most important tools used in the T.I.A.
concept
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What does “Totally Integrated Automation“ Mean
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The SIMATIC S7/C7 and WInAC Controllers
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S7-200 Micro Controller
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S7-200: Modules / Expansion Modules (EM)
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S7 - 300 Automation System
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S7-300: Modules
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S7-300: CPU Design

CPU 314 until Oct. 2002 CPU 314 after Oct. 2002
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Load Memory

User Program

Hardware Configuration

CPU Memory Areas

System Memory

Work Memory

Executing Program

Address Areas

Inputs (1)
Outputs (Q)
Bit Memories (M)

Timers (T)
Counters (C)
Temporary Local Data (L)

Data Block (DB) (DlI)

Registers

Accumulators
Address Registers
Status Word
MCR Stack
Nesting Stack

Peripheral Inputs (PI)

System Messages

Diagnostic Buffer

Interrupt Stack

_ Block Stack
Peripheral Outputs (PQ)
Communication Buffer P
—
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Addressing
Byte 0 Byte 1 Byte 2 Byte 3 LSB
716(5(413|2|1(0|7|6|5(4]|3|2(1|0|7|6|5|4|3|2|1[0]7|6|5(4]3|2(1]|0
MSB (-
114 Q33 Bit
MOVE > N Y,
MD4 — — QD 12 Y
Byte
N Word -
Double Word
Control Statement
A I 3.4
Operational Part Address Part
A I 3.4
Address Parameter
Identifier ¢
| 3.4 Parameter = Byte Address and Bit Address
A
I /
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S7-400 Automation System
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S7-400: Modules
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S7-400: CPU Design

Error LEDs

Slot for Memory
Card

Mode Selector ::>
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PG/PC Requirements for Installing STEP 7

Operating Systems: Microsoft Windows 2000 Professional

Microsoft Windows XP Professional

Memory on the
Hard Drive: Depending on the installation, between 400
MB and 800 MB

Mouse: Yes

Interfaces: . CP5611 (PCI) or
. CP5512 (PCMCIA) or
. PC adapter (USB)

. Industrial Ethernet
Interface (NIC)

. Programming interface
for Memory Card (optional)

/
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Installing the STEP 7 Basic Package

SIMATIC b anager
[c]STEFP 7 S7/M7/CT

Wersioh: W54+ 5P
Revizion Lewvel: K5.4.1.0

Copyright (] 1935-200E, Siemens AG. &l Rights Reserved.

Product licensed to:

Activate
through
Start menu

SIMATIC
Field PG M

Inzstalled Software: Dizplay |

@ Documentation
7 Information
@ License Management
[T ProSave
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g Station Configurator {fT) STEP-7
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1/ Windows Expl
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S i 7)) ProTool ProRT »
§ E‘,) Einstellungen » | 57-200 Explorer ¥1.0.4.16 ’
S 7)) STEP 7-MicroWIN ¥4.0,4.16 »
i  Suchen - ;

a. [T) TDKeypad Designer ¥1.0.4.16 »
= ), Hife und Support ) WincC k
g [T PC Based Control »
8 £ Ausfibren... Drive Monitor

£ ) SIMATIC NET »
e (0] Herunterfatren.. 7] WinCC flexible 2005 Runtime ¥

&

I istart (2 & @ 3 Di\Archivel WCCFSYSI.., ] & SIMATIC Manager

I ﬁ'& HwW Config: Configuring ... ‘ /
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STEP 7 Tools

MM 57

_FiC - Interconnect blocks

Configure SIMATIC Waorkspace

Converting 55 Files

LA, STL, FED - Programming 57 Blocks
Mernory Card Parameter Assignment
MetPro - Configuring Mekworks

PID Conkrol Parameter Assignment

57 SCL - Programming 57 Blocks

57-GRAPH - Programming Sequential Contral Systems
S7-PDIAG - Configuring Process Diagnoskics
S7-PLCSIM Simulating Modules

Sekting the PG-PC Inkerface

TI 405-57 Converking TI Files

TI 505-57 Converking TI Files

S7-Hiaraph - Programming State Graphs
STARTER
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Which PLC?
SIMATIC S7-200

SIMATIC S7-300

STEP 7 Software Packages (Examples)

Necessary

STEP 7
Micro/WIN

STEP 7 Lite

ICE

Options

fd
SIMATIC S7-300
STEP 7 S7- GRAPH
m o P
ICE ! Standard PID
2 S7- H|Graph Fuzzy ControI | control
_ B
SIMATIC S7-400 Modular PID DOCPRO TeleService
g Control
S7- PDIAG S7- PLCSIM PRODAVE
MPI
STEP 7 Professional STEP 7 S7-SCL S7- PLCSIM S7- GRAPH
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If You Want to Know More about the Topic “TIA*

4
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Moot More Information

SIEMENS
P, Cararnge
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Programming Sequence Control Systems with S7- GRAPH

O S7-GRAPH: The tool for
programming sequence cascades

O Compatible with DIN EN 6.1131-3 ‘ S1 \

O Designed for the requirements of
production engineering

O Graphic division of the process —+ 11 +~ T4
into steps and transitions

O Steps contain actions
O Transitions check the conditions ‘ S2 \ S5 [ S6 ]
for switching to the next step
Q The following phases of B ma— - 715

automation can be
optimized with S7-GRAPH:

O Planning, Configuring S4
Programming

Debugging

Commissioning T3
Maintenance, Diagnostics

O O O O
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The State Diagram Method S7- HiGraph

Q S7-HiGraph: The tool for
programming using
State Diagrams

Division of the machine into
functional units

Creating state diagrams
for every function unit

States contain actions

State diagrams communicate
using messages

Q The following phases of
automation can be
optimized with S7-HiGraph:

Planning, Configuring
Programming and Debugging
Commissioning
Maintenance, Diagnostics
Supports reusability

Position

Cam-operated Index out

switch

L £/

. \/
Z
Motor Index in
| Index
Motor '12
A2 Ty

Y Turn left

iece

Turn right

Counterbearing
lock/release

j_
v

Counterbearin
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Programming in the High Level Language S7- SCL
O S7-SCL: High level language for VAR INPUT O intearater
creating PLC programs Init : BOOL; // Reset output value
. - X : REAL; // Input value
O Compatible with DIN EN 6.1131-3 Ta : TIME; /I Sampling interval in ms
(ST=Structured Text)) Ti : TIME; /I Integration time in ms
O Certified according to “PLC open* olim : REAL;  // Output value upper limit
Base Level ulim : REAL; /I Output value lower limit
END_VAR
O Contains all the typical elements of
a high level language, such as VAR_OUTPUT o _
operands, terms, control statements y :REAL:=0.0; //Initialize output value with O
- _ END_VAR
O PLC specifics are integrated,
such as I/O access, timers, BEGIN
counters...) IF TIME_TO_DINT(Ti)=0 THEN  // Division by ?
OK := FALSE;
Advantages: y :=0.0;
O Well structured, easy to understand ENSEE.JRN’
program IF Init THEN
O For those knowlegeable in high level y:= 0.0
langugages ELSE N
y := y+TIME_TO_DINT(Ta)*x/TIME_TO_DINT(Ti);
O For complex algorithms IF y > olim THEN y := olim; END_|IF;
IFy <ulimTHEN y := ulim; END_IF;
END_IF;
END_FUNCTION_BLOCK
SIMATIC S7 Date:  1/16/2012 H SITRAIN Training for
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CFC - Tool for Graphic Interconnection of S7 Blocks

Q CFC (Continuous Function Chart):
Tool for graphic creation
of PLC programs
O Blocks are placed on

function charts
an d I n te r C O n n eCted ECFC - [PC57Demo_ext\SIMATIC 400-5tation[1)\CPU416-2 DP ISA\.. \AF_I(
@ Plan Bearbeiten Einfligen Zielspstern  Test Ansicht Extras  Fenster  Hilfe

O Interconnection is Dll@| 1 [E(e] 5 5] el (=] x| = g nere
possible: kT T

- between 1/O fields . I Gy ‘j

- also to blocks in

SRR S s 2 i S 2

BRRFIFSFIEE3EREES
3 1> E3ES

TH 53

other charts
53 |
- - "B_Cooling_RA1"—E CHAET ACHOD E0
O Sources and destinations ja eI CET g
41— E0 EM_0OK QEM_0OM E0 RE_COOLIMG
- o—E0 Oh_BY_LI QEXOM EOj— USTAT _H Feedbaqg
are managed in the o ow-ovtr| oo v ool
E0 START EUM EOf—
H E0 AEORT ABORTED EBOf—
m arg I n S EO0 HOLD HELD BOf—
©—E0 EESTAET TERW EBOf—
E0 EESET IDLE BOf—
D Ad nt 1—B0 SET Wscl BO|—
Va ag eS o— B0 SGEC Q3GC BOf—
ﬁBO ExT_ERE QEXT _EERE EBOj|—
- . B0 IMSTREOUT 0P _ERE EBO|—
O Program creation for o | e
g ©—E0 TIME_WON EXEC_EER EBOJ—
- o—E0 T_OPEQCA EREOR EO|—
tech nolog Ists o {eo < eerer | [ Toprac ol
(114 Z_EERG EOJ— AF_COOLIMG_EAZ2
FUMCOUNT I
1 k t- t t- STATE DU AF_COOLING_REAd
O qQulckK creation, testing

and commissioning times
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Process Diagnosis with S7- PDIAG

O Process diagnosis: Detection of
faults occurring outside the PLC

O Sensor/actuator defective, movement faulty,

8 8 & ¥ & |

Q S7- PDIAG: Tool for configuring
the fault definition in STL, LAD, FBD

O Integrated in the development environment

o Simple formulation of fault monitoring and
message texts (during and after the
program session)

O Fault detection and criteria analysis are
conducted automatically

O Comprehensive information for the operator
on:

= type of fault -

= |ocation of fault
» cause of fault | 11.0

O Reduction of down-time

Q1.0

yd
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Testing User Programs with S7- PLCSIM

ES?—PLCSIH - SimYiew1

File Edit View Inset PLC Execute Tools Window Help
DEHE BB BEw NS
iE iE iE E @ ~@ J\ﬁ | ‘5 J‘IE iE” l][ﬁl n o+l | 1'=0|

Q S7-PLCSIM: Simulation software
for offline testing of PLC programs

O Functional program test
= on a simulated CPU ¥ RUNP
- with display/modify I/O By =

Clstop " STOP MAES |

Press F1 to get Help.

O Testing of user blocks in
= LAD, FBD, STL, S7-SCL,
= S7-GRAPH, S7-HiGraph, CFC
= S7-PDIAG, WiInCC
QO Advantages
O Faults can be detected early and eliminated

O Many tests are already possible in the office
without the final hardware

SIMATIC S7 Date.  1/16/2012 ‘ﬁ SITRAIN Training for
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Runtime Software for Closed-loop Control Engineering Tasks

c
2 Basic SW
_ o _ or
Overview 28 option
= package
o
O
PID Controller No Basic SW
Basic SW PID Control Yes Basic SW
1
Standard PID Control Yes Option
1
Modular PID Control Yes Option
1
Fuzzy Control Yes Option
1
Neuro Systems Yes Option
Closed-loop control m. Yes
S7-200™| |S7-300™| |S7-400™ C7
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PROFIBUS

Actuator-
sensor
Interface

Communicating with SIMATIC NET

Industrial Ethernet

L - :
R

onmmuni -

N

- .istributed
ROFINET' ;ei'd devi ces

- otion
1 . ontrol
istributed
ntelligence -

\“dustrial gtherne!

Actuator-
sensor
level
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Operator Control and Process Monitoring with SIMATIC® HMI

Process visualization Process visualization
system system
SIMATIC WinCC SIMATIC WInCC flexible
SIMATIC PG, PC SIMATIC Panels, PGs, PCs

/
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Process Visualization and Operator Control with WinCC

/ Programmmg

/ Alarm Logging Interfaces

(Message System)

. Process visualization
Tag Logging _. / Standard
/ (Archiving) 4 Interfaces
B IR
/) Report Designer y PLC
(Report System) Communication
Tl o e oS T
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Process Automation with SIMATIC® PCS 7

Engineering System Process terminal 1 Process terminal 2 Process terminal 3

- - -
= | ] =
|| B =

TG

~  WinCC 0S

. System bus
S7-400 as
central unit
— L TES
isv 1B ET 200M
; — |FM
-
Field devices /
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DRIVES Technology

Consistent drives spectrum for all applications

O From standard drives with 100 W
up to large drives with 50 MW

Q Motion and vector control

QO Technology-specific closed-loop
controllers

/
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SINUMERIK® and SINAMICS Drives
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