SIEMENS 01 _Introduction SICAR Standard

Disclaimer

Because of the variety of uses for SICAR described in this publication, those responsible for the use of
SICAR must satisfy themselves that all necessary steps have been taken to assure that each use meets all

performance and safety requirements, including any applicable laws, regulations, codes and standards.

The illustrations, charts, sample programs and layout examples shown in this guide are intended solely for
purposes of example. Since there are many variables and requirements associated with any particular
installation Siemens does not assume responsibility or liability (to include intellectual property liability) for

actual use based upon the examples shown in this publication.

Reproduction of the contents of this copyrighted manual, in whole or in part, without the written permission of

Siemens, is prohibited.
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1. Short description

SICAR provides an efficient automation concept for sequence controls.
The benefit of using SICAR is that it consists of exactly coordinated HMI and PLC-software.

This saves the user from dealing with how to build up a functioning program, out of varying products and
software blocks. Programming a plant specific control program can be approached immediately.

A unit philosophy of operating and diagnosis means a great benefit for plants operating with SICAR. Though
different plants and different vendors, which enables maintenance staff to find out errors more quickly and
solve them efficiently.

If any modifications or any extension should be necessary on the program, the PLC-basic software structure
guarantees quick working with the control programmes of different plants and vendors.

Manual page 3/ 16 Edition: 2011-08



SIEMENS 01 _Introduction SICAR Standard

1.1Survey
SICAR consists of the following software packages

0 SICAR_HMI (Software for HMI)
O SICAR_PLC (Control program for SIMATIC S7)

1.1.1 Configuration survey SICAR

PLC
CPU xxx(F)-DP/PN PG
Step7_Vx.x MP277 Touch
| _— WinCE
(S7_Distributed Safety Vx.x) WinCCflex RT
WINCCflex ES or
any PCx77

Fieldbus: Profinet / Profibus
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1.2 Software package SICAR

The software package SICAR is the visualization-software for the operator panel, harmonising with
SICAR_PLC software package for SIMATIC S7. This deals about screen masks for e.g. Fieldbus diagnosis,
Tec-Unit diagnosis, Operating mode screen up to sequence diagnosis and movements screen. The plant
vendor has to complete these screen masks system-specificly.

1.2.1 Software package SICAR_PLC

The software package SICAR_PLC is a complete, structured and functional program based on SIMATIC S7,
with the functions:

tec-Units

sequence control

manual operation

diagnosis

operation-modes

interface to the operator panel
production data

system ressoures

ooooo00o0

The plant vendor designs the plant specific structure supported by tec-unit blocks and the sequence control.
Tec-Unit block

A tec-unit block controls a technological unit, like a lifter, roller bed, valve, etc.

Parameters like Enable signals, Interlocks, operating mode signals, Timer to control the movements,
Pushbutton signals for manual movements, etc. must be assigned.

The block provides the according output parameters like advance, return, fast, slow, etc.

Also two interfaces, Visu and Alarms, are integrated, one for ready prepared faceplates in WINCCflex and
according diagscreens and the second one for discrete alarms in WINCCflex.

Sequence block
The sequence block coordinate the control of the tec-unit blocks and covers these functions:

O sequence control management of 128 sequences in parallel, with up to 128 steps per block
O management of the operation modes: automatic and inching mode

O synchronising the sequence block to the actual condition/status of the machine

O organising and supervising the functional sequence for automatic mode

The programmed sequence blocks are shown automatically by a diagnosis-screen on the HMI.
Diagnosis
The sequence block monitors the actual sequence in

O Automatic mode interlock automatic = 1 and Transition automatic = 0
and watchdog time expired

Manual page 5/ 16 Edition: 2011-08



SIEMENS 01 _Introduction SICAR Standard

Manual operation
The Tec-unit block allows a controlled manual operation via an movement picture. In this operation mode,
the concerned logical operations of interlock conditions and limit switch control are present.

Using the movement buttons on the left and right of the display, the momentary sequence can be quitted and
any other movement can be executed. This function can be used even without a diagnosis.

When changing from manual to automatic mode, it is possible to continue the automatic operation
immediately by using the function synchronisation.

Synchronisation

To carry out a synchronisation, the sequence block provides the possibility to analyse either one selected or
all sequences if a key is pressed in operation mode ‘off’.

All steps of a sequence are analysed whether they are executable in automatic mode.

A step is executable if interlock automatic = 1, and transition condition automatic = 0.

&

If a sequence step is executable unequivocally, the sequence is set to this step (synchronized).

ILOCHK-A

Executahle

TRANS-A —{)

By switching to automatic mode, the automatic sequence is continued immediately.
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1.2.2

Software package SICAR_HMI

The software package SICAR_HMI is a WINCCflexible project with the functions:

(M

a
a
a
a
a
a
a

(W]

tec-unit faceplates, diagscreens, prepared binary messages
sequence diag screen

manual movement sceens

Profinet and Profibus diagnosis

operation-mode screen

interface to the operator panel

production data

Interface screens drives, RFID, ....

The plant vendor designs the plant specific structure supported by these screens.

Attached the screen masks for plant overview, Tec-Unit diagnosis, movements and sequence diagnosis.

Plant overview:

=l

oo

OK Home Main screen 4:14:45 PM u

Model Zone 1 ©

STO20-Transfer STO30-Lifter

L

== = = =
ST HE0-Gripper
onf  FB
STO10-Carriage
= |
4| i
Stop
Marual Seq Process Hardware | Production
CEM i = Ciperation Diag Diagnostics | Diagnostics data St
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Tec-unit detail diagnosis:

éLimit switch advance

Fault Motor temperafure

éLimit fast/slow return Fault Motor protection

gLimit switch return Fault Enable fault

i ada 1 Pt Limit swich check

éManuaI rmoce Fault Lirnit switch check fast/slow
Fault Interlock error advance

éLimit fast/slowe advance

Fault Interlock error return

Enable return in automatic mode Fault Time monitoring return

Ctput fast Fault Limit position advance left w/o signal
Output slow Fault Limit position return left w/io signal
Ot advance Fault Limit position adwance not left w signal
Cutput refurn Fault Limit position return not left w signal
Part on position device Fault Part missing
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Movement screens:

Nkl
21
Advance STO10_Carriage FAST Returm ]
-S54 FS A0
Advarice STO10_ Carrlage SLOW Returm
553 LS _ADY '
Advarice STO20_Trans FAST Return|[ ]
543 F5_ADV
Advance STO20_ Trans SLOW Return|[ |
542 |5 ADY |1/
Page| @ of 20
Special User MlarLial Symbol / Process + Tain
Overview | Overview 1 | Overview 1| absoluts | Diagnostics MenL

Sequence diagnosis:

Secquence | Messagstlock

1 Zone l messages

Model Seq_Diag 1:32:51 PM

Step Sync

Initial position

Lifter Mowing Down, Mo Part Present

25 Lifter In Down Position
Gripper On Divell Time
Lifter Mowing Up, Part Present
! Trans/Carr Advancing, Part Pres Gripper
Lifter Mowing Down, Part Present
Lifter In Down Position
Gripper OFF Dwell Time
Lifter Mowing Up, Mo Part Preserit
TransfCarr Returning, Part Pres Carriage
|
Alarim ‘ o ‘ Wi Cursor | Line | Page | Line | Fags | Main ‘
Histary Operation foright | W | Up | Dn | En MBIl
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2. Software requirements

- Simatic Step7 V5.5 SP2 or higher
- WIinCC flexible 2008 SP3 Upd x
- S7 Distributed Safety V5.4 SP5
- S7 ConfigurationPack V5.5 SP8
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3. Content of the SICAR-CD

3.1SICAR_basic

The file “SICAR_BASIC_V1 x_PLC.zip" contains a PLC-programm only with basic functions, the file
“SICAR_Basis_V1.x_HMI" a basic WINCCflex project.

3.2SICAR_demo

Based on our Demo kit the file “SICAR_DEMO_V1 x_PLC.zip" contains a PLC-programm and the file
“SICAR_DEMO_V1.x_HMI” a WINCCflex project.

The demo kit consists of:

PLC317F-PN/DP -> Password of the F-Programm: “Passwort”
MP277 10" Touch

3 axis model with ET200M Profinet

Safety modules ET200S Profinet

3.3SICAR_lib
Dbpect nama
(7] 1_Basic_funcliors 11 1_Basic_functions
& 2_Tec_hunclions (7] 2_Tec_hunctions
H 2] 3 HMI_inteitace (2] 3_HMI_interface
#-{&1) 4_Seq_coniick{p_mode [27] 4_Seq _controbOp_mod .

SICAR lib is a S7-library and consists of Basic_functions, Tec-unit blocks, HMI_interface and Sequence
control incl. operation modes.

3.4Documentation

In chapter 3 Software all SICAR functions are explained.
30_Hard- and Software intro

31_Initialization and Operation modes

32_HMI and Systemdiagnostics

33_Technological units

34_Sequence control and diagnostics

35_Safety

The document in chapter 4 “04_User_Guideline* should be a guideline for the projection engineer how to
build up a project by using the software components discribed in chapter 3 “ Software”.
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4. Software structure OB1

i-g-_ﬁ_S?-Prugramm

-0 ©B1 [maximalt 248+40] [32]
DE240 (DE_Param-DEB) [32]
FCO81 (FC_INIT) [48]
FC9a3 (FC_Call Dperation modes) [110]
FC986 (FC_Call Seqlmessage) [54]
FE943 (FE_IF_Detail_Diag_HMI), DESS1 (IDE_... [96]
FCET (FC_HMI_MAMNAG) [70]
FC151 (FC_HMI_PRODUCTIONDAT) [42]
FBL126 (FE_PMIC_DIAG)Y, DE126 (IDE_PMIC DI.., [114]
FC954 (FC_Call user_blocks) [32]
FC989 (FC_Last FO) [44]
FE49 (SFM_FE), DB42 (SFM_DE) [32]

OBl : "Main Program Sweep (Cycle]™

KOP
KOP
KOP
KCQPR
KOP
KQP
KOP
KCQP
KOP
KOP
AL

[FEommentar:

Title english Current cycle time of PLC for Visu
Title deutsch Aktuelle Zvkluszeit der 5PS fOr Visu

MOVE
EN  END
$0EL_TREY_ ="DB_Param
CYCLE—IN -DE".0B1_P
REY CYCLE™
DE240.
OUT ~DEVZ4

Hetzwerk 2: Titel:

Title english Call first FC
Title deutsch Aufruf erster Baustein

]7]31\]' ENO

“FC_THIT

FCO51

Hetzwerk 3: Titel:

Title english Call operation modes
Title deutsch Aufruf Betriebaarten

]7EN ENQ

"FC_Call
Operati
on

modes

Frogs

Hetzwerk 4 : Titel:

Title english Call Sequence/message blocks
Title deutsch Aufaf Ablauf-/Meldebausteine

T
T
T
T
T
T
T
i
T
T
T

LT v Y (e Ty R A BT I O

=
=

Arin

Manual

page 12 /16

Edition: 2011-08



SIEMENS

01 Introduction

SICAR Standard

m: call sequence detail diagnostic engine

Mditiuna_l to Baszis disgnostics
Ifor logic detail wview and logic detail analysis

TIDE_FE943
_HAI 1"
DES51
"FB IF Detail Diag
S, B L
Interface
Detaildiagnose PLC

<-> HMI
ENO’7

FES43
EN
1—HMI No NIO—#FB343_NIO

Hetzwerk 6 : HMI LITE manage

Title english Call HHI MANAGE
Title deutsch Aufruf HMI MiNAGE

"FC_HAT
HANAG™
HHI
manageme
nt
FCE7
EN ENG

I

Hetzwerk 7: Titel:

Title english Call HMI productiondats
Title deutsch Aufruf HMI Produktionsdaten

"FC_HNI
PRODUCTT

ONDAT™

FC151
]7 EN ENO

Hetzwerk 8 : HMNI PNIO Diagnostic

Ticle english €all HMI Station Diagnostic
Title deutsch Aufruf HMI Station Diagnostic

"IDB PNIO
DIAG™
DE1Z6

"FB_PNIO
_DIAG™
Station
Diagnost
ig
FE1ZA
EN ENO

128 — IHO HTE1Z6_
OUTL —0UT1

Wetzwerk 9 : Titel:

Title english Call user hlocks
Title deutsch Aufruf Anwender Baustein

"FC_Call
_user bl
ocks"
FCos4
EN ENQ

B

Netzwerk 10 : Last FC

Formentars:

"FC_Last
| T
FCoas
EN ENG

I

Hetzwerk 11 : Call report 3ystem Error Block

Kommentar:
CALL FB 49 , DE49 SFM FB 4 SFM DB —-— Diagnostic bl
Manual page 13/ 16 Edition: 2011-08



SIEMENS

01 Introduction

SICAR Standard

Initialization
-0 FC981 (FC_INIT) [46] KOP
H-[ Fo999 (FC_Initialization) [192]  KOP
£ DE990 (DE_SYSTEM) [48] Kop
O FE9s1(FE_USER _IF_OM), DELOOD (DE_U.., [46] KOP
[0 FE300 (Control Yoltage Om), DB300(DE ... [46] KO
Operation modes and auto sync
E-0 Fo9s3 (FC_Call Operation modes) [110] KOP
F-0O FC997 (FC_Panel_2) [240] KoP
-0 FC995 (FC_opetation_modes_zone) [224] KOP
F-0 Fo94 (FC_Init Panel) [228] KoP
F-0 Fo974 (FC_auko Synchronize) [136] KOP

Sequence engine, Tec-units, Interface block drives, preparation of HMI-information

-0 Fo9E6 (FC_call Seqimessage)
=-0 FCio01 (FC_Zonel messages)

O

1B B

HE

L OOO0O00o0

+ODIO0000

DoOoooO0000

FC992 (FC_Movernents extern)

FC992 (FC_Mowements_extern)

FE1000 (FE_SEQUENCE], DELOO (IDE_SEQ_STOLO_carriage)
FE370 (PosCey_20252P_PC), DE40L {IDB_STO10. carriage)
DE110 (DB _INMTERFACE _TEC WISLD

DB119 (DE_INTERFACE_TEC ALARMS)

DEL1004 (IDE_SEQ_STOLO_cartiage)

1005 (FC_STOZ0_transfer)

FC992 (FC_Movernents extern)

FC992 (FC_Mowements_extern)

FE1000 (FE_SEQUENCE], DELOOS (IDE_SEQ_STOZ0_transfer)
FE369 (PosCey_20252P), DE402 (IDE_STOZ0_transfer)
DE119 (DB_INTERFACE _TEC_ALARMS)

DB100S (IDE_SEQ. STO20_transfer)

DE110 (DBE_INTERFACE_TEC YIS

C1006 (FC_STO30_lifker _grip)

FC992 (FC_Movemnents extern)

FC992 (FC_Mowements_extern)

FC99z (FC_Moverments_extern)

FC992 (FC_Movements_extern)

FE1000 (FB_SEQUENMCE}, DBEL1OOG (IDE_SE_STO30_lifter_grip)
FE332 (Lifter_25202F), DE403 (IDB_STO30_lifter)

DE110 (DBE_INTERFACE_TEC YIS

DE119 (DE_INTERFACE_TEZ_ALARMS)

DEL1006 (IDE. SE_STO30_lifter grip)

FB362 (Device On OFf FE), DE404 (IDE STO30 gripper)

Interface Detail Diagnosis

F- FE943 (FE_IF_Detail_Diag HMI), DEIS1 (IDE_FE943_HMI_1)

Hw
L
it
L
[

!
!
!
M
Hw!

O FE1001 (FE_Fonel messages), DE100L (IDB_FONE 1 _messages)
-0 FC1000 (FC_Analysis_messages)
=0 FClo04 (FC_STO10_carriage)

L'y Nt NN N I Y

Bl )

[34]
[40]
[42]
[7s]
[44]
[54]
[54]
[e3]
[5z2]
[44]
[+4]
[4+4]
[44]
[54]
[54]
[e3]
[5z2]
[44]
[+4]
[4+4]
[44]
[54]
[54]
[=4]
[54]
[58]
[52]
[4+4]
[+4]
[44]
[56]

[26]

KOP
KOP
KOP
KOp
KOP
KOP
KOP
KOP
KOP
KOP
KOP
KOP
KOP
KOP
KOP
KOP
KOP
KOP
KOP
KOP
KOP
KOP
KOP
KOP
KOP
KOP
KOP
KOP
KOP
KOP
KOP

KOP

M
Hiw!
Hiwd
Hiw!
M
Hiw!
Hiwd
Hiw!
M
Hiw!
Hiwd
Hiw!
M
Hiw!
Hiwd
Hiw!
M
Hiw!
Hiwd
Hiw!
M
Hiw!
Hiwd
Hiw!
M
Hiw!
Hiwd
Hiw!
M
Hiw!
Hind

it

Nmmmm N R R B R R R R WP WE R R R WP RN R PR
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Basic screens

E-0 FCaE7 (FC_HMI_MANAG)

¥ FC& (FC_HMI_BASIC)

FC1 (FC HMI L SCREEN. MANLUALY
FCA2 (FC_HMI_1_SCREEM_LISER_OP)
FCA3 (FC_HMI_L_SPEC_FUNCTION)
FCAD (FC HMI_ MANUALY
FE106 (FC_HMI_RE300)
FC200 (FC_RFID_DATA)
FE45 (FE_MOBY RFL80C), DE203 (IDE RF180C 1)
DB&7 (DB_HMI_1_DATA)

Production data
-0 FCi151FC HMIL PRODUCTIONDAT)
-0 Fo920 (FC_Prod_data_Yisu)

F-0O FE252 (USER_IF_PRODUCTION_DATA), DES96 (IDE_PRODUCTION DATA)
-

I-(T] FE997 (FRODUCTION_DATA)

Fieldbus diagnosis, User blocks, Last FC and RSE
-] FB126 (FB_PMIO_DIAG), DEL26 (IDB_PHID DIAS)
-0 Fo9sd (FC_Call_user_blocks)

O F9s3(FC_Lask FO)

-0 FB43 (SFM_FB), D49 (SFM_DE)

(7]
[100]
[72]
[72]
[72]
[115]
[90]
[112]
[178]
[7o]

KOP
KOP
KOP
KOP
KOP
KOP
KOP
KOP
KOP
KOP

[42]
[=0]
[42]
[138]

[114]
[32]
[44]
[32]

Wit
!
Mt
Mt
!
!
Mt
!
!
Mt

KOP
KOP
KQP
KOP

KOP
KOP
KOP
AL

[T - B R TR A P

o
[V

!
T
!
Tl

Hwd
W
T
i

L R el

10
11 Aniy 1
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5. System resources
This chapter contains the definitions of the system resources of SICAR for

Function (FC)
Functionblocks (FB)
Datablocks (DB)
uDT

Marker

Biocke | Fo | Fc | D& | UDT Juem.byies

System Library:

HMI-Interf_ace and 0-159 0-159 0-199 0-199 0-100
System-Diagnostics

Distributed Safety

160-239 160-199 - = -

Library:

User: Section 1 240-299 200-299 200-299 -- 100-499
System Library

Siemens:

Technological -Units 300-399 300-399 - 2000-2048

for Body & Assembly

and conveyors

Customer Library

User:

Technological -Units 400-499 400-499 300-499 -- 2000-2048
for Body & Assembly

and conveyors

User: Section 2

500-599 500-599 500-599 -- 500-600
for Safety program
System Library: 600-799 - 600-799 -
Safety Program
User: Section 3 800-899 600-899 800-899 600-999

System Library:

Initialization and

Sequence_Engine 900-1299 900-1299 900-1299 900-999
incl. Process-

Diagnostics

User Section 4 1300... 1300... 1300... 1300-1999

A detailed description can be found in the respective chapters.
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