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Curriculum Vitae
Data:
Name: Benedikt Faupel

Education: i-;- y

1981-1987 Study of Electrical Engineering at the University of
Aachen / Qualification Graduate (Diploma)

1987-1992 Member of Laboratory of Machine Tools and

Production Technology at the
= University of Aachen (WZL)
Qualification: PhD

Research Work: Expert systems / Technical Diagnosis
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Curriculum Vitae - Industrial Carreer

1992-1997 SICOWA Process technology for building materials
Leader of department of Electrical, Control- and

Automation Technoloy

I X4 0TTO JWUNKEH [woven JLC

e understand Metals

Otto-Junker GmbH
Heat Treatment Technology

Leader Process Technology

www.otto-junker.de

1998-2002
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Curriculum Vitae / Career as Professor

HTW, University of Applied Science
» School of Engineering

» Group Electrical Engineering

-

Education  Control Loop Technology,
Process Automation / Simulation

Labs Process Automation
PLC Lab

Research  Automation with PLC
Matlab/Simulink Application

Institute Member of Institute for Physical
Institut fur -

5??Physikalis o Process Technology (IPP-HTW)
Prozesstechnik
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Relationship Uni Vigo & HTW

S = HThi

UNIVERSIDADE
DE VIGO

= Relationship fouded / contracted in 2003
= 2005 Student excursion HTW students to Vigo

= Exchange of students (Vigo -> Saarbruecken)
= JAl Congress 2007

= Final Project in Automation (Nacho Armesto / Faupel)
= 2007: Ruben Herrero Alvarez

A Lab-system for Controlling Servo-Engines with Profi-Net
= 2009: Jose Manuel Barros Lopez

Design and Realization of a Lab-System based on
Embedded Technology and OPC

November 2010
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Research Topic — Use of Simulation Tools

Wy

Matlab/Simulink

e Control Loop Technology
e Process Identification

e State control fechnology

e Digital Conftrol Technology

LabVIEW
e Control of a Cooling System for Wind Power Systems
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Research Topic — Automation with PLC

Training in PLC-Systems (Siemens)

e Modern Programmable Languages (S7-HiGraph, SL, CFC, SIMIT)

e Communication technology (ASI, ProfiNet Profibus-DP, Hart,
Ethernet)

e Safety Concepts (ProfiSafe)

e Automation and Drive Control

e Process Control and Coniroller Design

e Visualization in WInCC & WInCC-flexible

Realized Industrial Projects

e Process Control ,,Heat-Treatment-Application* (2007)

* Modellization of Burning Processes in Biomass Power Plant (2010)
o Automation of Lab-System for Auto-Fluid Processes (2010)

e PLC Training Courses for Industrial Partners (since 2005)
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My Conference ,Batch Process Control with PLC*

w

Contents

=  Motivation

= Basic Concepts for Batch Processing on PLC

= Recipe Data Concept / PLC-Programm structure
= Applications for Lab and Industrial Use

=  Application for Dosing/Mixing-Process on PCS7

November 2010 slide 1.8 © Prof. Dr.-Ing. Benedikt Faupel



 HTH

2 New Release Step 7
w=ad ] V5.5 (Shared 1/Os)

.| Step 7 Basis for S7-1200

New Controller Concept i
PLC S7-1200 / HMI

Ethernet-Switch
communication

Embedded controller . .
ECS 7 Box - Simulation Tools

PCS7 / PLC for Batch
Control
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Simulation Tools for Process Automation

= Controller Simulator (PLCSim) -Allows 05 clente
development and testing of configuration ruieiens =_J =_J ?=_J

logic without controller hardware

w

[i “ OS server

|
= SIMBApro -For simulation of I/O signal response s

(conventional I/O and digital fieldbus) in order " “ “
to test timing and system loading PROFlausopl I

Automation
systems

= SIMIT — Modular software simulation package
that can be used for pane checkout,
loopback testing, to simulate mass flow —— -
(through pipes, tanks, pumps, valves and heat
exchangers), batch / recipe development
and operator fraining

Dynamic Plant

simulation with
SIMIT o Q
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Batch Process

= Filling Input Y1
Quantity Q1 / Unit [K(]

= Filling Input Y2
Quantity Q2 / Unit [K(]

» Heating on Temperature
Unit [°K]

» Mixing Time
Unit [sec.]

= Qutput Y3

Reaktionsprozess

Start p— > <] - E—
st W — /|" \|\ —

RESET || Handoetried Handbetrieb
54
H
Mischtemperatur: 70 Grad 33
Ist-Wert: 20.00

cly

Handbetrieh Prozessgrofen beschleunigt
gegeniber realem Verhalien
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Batch Process

* Filling Input Y1
Quantity Q1 / Unit [Kg]

= Filling Input Y2
Quantity Q2 / Unit [K(]

» Heating on Temperature
Unit [°K]

» Mixing Time
Unit [sec.]

= Qutput Y3

Reaktionsprozess

e l\l Y2
Start == N R
g1 || J— _
RESET Handbetrieb Handbetrieb
54
H
IMischtemperatur: 70 Grad F—— 53
Ist-Wert: 20.00

Handbetrieb FProzessgrdften beschleunigt
gegeniber realem Verhalien
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SII\/IIT Batch Appllcatlon

Batch Process Reaktionsprozess @ §
= Filling Input Y1 start 1> /|_"|\N “_
Quantity Q1 / Unit [Kg] T m — m —
= Filling Input Y2 -
Quantity Q2 / Unit [K(g] | B
» Heating on Temperature "
Unit [°K]
= Mixing Time ole
Unit [sec.]
= Qutput Y3
November 2010
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SII\/IIT Batch Appllcatlon |

Batch Process

Reaktionsprozess

= Filling Input Y1 Str e S
Quar?titprl / Unit [Kg] e | H— /|’ \|\ oo

= Filling Input Y2 :
Quantity Q2 / Unit [K(] i i

= Heating on Temperature | R
Unit [°K] o ms K .

= Mixing Time E olo
Unit [sec.] /

= Qutput Y3

November 2010
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SII\/IIT Batch Appllcatlon

Batch Process

= Filling Input Y1
Quantity Q1 / Unit [K(]

= Filling Input Y2
Quantity Q2 / Unit [K(]

Reaktionsprozess

I 3

Start I -
st W — —

RESET Handbetrieh Handbetrieb

54

» Heating on Temperature H
Unit [°K]
* Mixing Time I
Unit [sec.
B
= Qutput Y3
—— <
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SIMIT Batch Applicafion

HTh

Batch Process
= Filling Input Y1
Quantity Q1 / Unit [K(]
= Filling Input Y2
Quantity Q2 / Unit [K(]
» Heating on Temperature
Unit [°K]
» Mixing Time
Unit [sec.]
= Qutput Y3

Reaktionsprozess

Start — <l
31 || —
RESET || Handoetrieb

H

Mischiemperatur: 70 Grad

Ist-Wert: 20,00
-

Handbetrien

‘~\ t_ ~

Handoetrieb

54

Prozessgrofen beschleunigt
gegeniber realem Werhalten

November 2010
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Recipe

Recipe /

Formula
Description

Adresse |(Hame Typ Anfangswert Kommentar
0. STRUCT
+0.0( |DE_WVAR ARRAW[1..10] vorldufige Platzhaltervariable
*0.0 STROCT
+0.0 21 INT o
+2 .0 0z INT o
+1.0 Temp REAL 0.000000e+000
+5.0 ZEIT TIME THOMS
=12.0] | END_STRUCT
=120.0 END STRUCT

1

Total length of
Data Modell

1

Type Array of

Struct for 10
Recipes

1

Initial Values

November 2010
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§F01 FCL10
F
ED. & — EN
DB-Nr. 10 —DE_HE
AW100
ReC|p8-NI’ "I NR" —EE_NE -
ANZ00
, "gl E" —] Bl .
Quantity of Q1 - Recipe
ANZ0Z
: "Qz_E" — HUZ
Quantity of Q2
ADZ04
"Temp E" = RIrs
Temperatur
L ANZ08
"Zeit E" = Bird  ENO|—

Mixing Time
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FCﬁRecipe IqE”c.I‘itor

Mixing Time

FC10

EN

10 == DE_NE

Bw100
n R_HR n

BwA00
n D l_E n

nwA0z
n D E_E n

04
n T EII:I.p_E n

nwi0g
"Zeit E"

—{RE_NEL.

— ETTL

— BT E

— B2

- BIT4  ENO

$DE_NT
§DENEW

DE [#DENEW]
#LE_NIL

10

]

ERITL

DEW [ARL,PH0.

FLRWTZ

DEW [ARLl,PHZ.

ERII=

DED [ARL,PH4.

FLRIT4

DEW [AR1,PHS2.

0]

al]

0]

0]
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I/ y = 8

FC Reci pe Reader

‘l

FIThI

gFOZ FC1l1
EQ. 7 = i EN
AW100

(L VR p— RE_HR

Recipe -

RIT1L

RIrz

JoLi1pE]

e

EMNO

AwZ10
n u l_‘h‘. n

AwZ1Z
n D E_a.aa. n

HnZ14
n T EmP_A n

HAEZ18
"Eeit A"

Quantity of Q1
Quantity of Q2

Temperatur

Mixing Time
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FCﬁRecipe ﬁéad er

L §DE_NE.
§FOZ FC1l T SDENEN
P AVZ10 AUF DE [§DENEW]
E0.7 — EN BUL—"g1_a" : L £RE NI
Quantity ¢ 10
DB-Nr. 10 —DE_HR Lo
BIWZ —rgz_a" I
: SLW 3
B3 " Temp A" L DEW [ARLl, PH0.0]
: T FOITL
Recipe-Nr. L] Temperatg DEW [ARL,P§Z.0]
Rl =rgeie e 1 FPUZ ’
ENO wr . DED [ARL,P#4.0]
Mixing Tirgs FRIT3
T L DEW [ARL,Pg§S.0]
T #IT4
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.0
-0
-0 0.000000e+01fd. 0 .
ReCipe 8_0[2Zeit_0 SETHOMSE SETH§0ns ReCIDe ]
10.0fQl_1 0 10
- 1z.0|0z_1 0 z0
14_0|Tenp_1 0.000000e+mf30.0 .
18.0(Zeit_1 SETHOMSE BET#EmOns ReClpe 2
z0.0|Ql_2 0 356
zz.0|QZ_2 0 125
z4.0|Tenp_Z 0.000000e+01[125. 78 .
z8.0|2eit_2 SETHOME SET$#20m0us Recipe 3
30.0|Q1_3 0 1234
32.0|02_3 0 7839
34.0|Tenp_3 0.000000e+01f456. 82
38.0(2eit_3 SETHOMS SETHZh Recipe 4
40.0|Q1_4 a a
4z.0|0Z_4 0 a
44_0|Tenp_4 0.000000e+mfd. 0
48_0|Zeit_4 SETHOMS SETH#0ns
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Recipe_App
- SIMATIC 30001)
--[@ cruaczoP
= S¥-Frogramm(1]
(B Quellen
B austeine

=7 Recipe_App -- D:\Programme\Siemens\Step M\s 7 proj\DURR_ABL

Objektname Symbalizcher M ame Erztellzprache
Q Systemdaten
i 0B1 kain PRG FUP
i op2 FUP
ik 0B3 FUP

o FEZ
o FC10
o FC11
ZFCT2
o DB
o DE10
o DE1Z
o DE20
o DE30
&3 SFCRd

kixing App

Recipe Editor
Recipe_Reader
G7_STD_3

Data Baze for SFC PRG
Recipe_Data_Baze

Current Recipe
TIME_TCE

GRAPH

AL
AL
AL
LB
DB
DB
DB
DB
AL
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PLC — SFC-
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S4 Heating
S5 Mixing
S6 Empyting Y3

Trans3

s4
Stepd

T4

Current
Recipe

Recipe Reader,

Recipe

"Curren t
Recipe'™. nege
Time_Cu

Recipe

S5 Steps
E StepE\ i N nyn

S6 Steps
Step6 N My N

November 2010

Blatt 1.24

Prof. Dr.-Ing. Benedikt Faupel




.

£

Heating Pro cess for Aluminium Coil Furnace

Nr_|Name _[Kind | Duration | Value
g /

~ Heating Ramp 30 min 100°c ©
2 Heating Step 120 min  300°C  ©
Ly - YO 3 Keeping Ramp 120 min 300°c ©
PR 4 Cooling  Step 60 min 150°C ~
600
. — B Coling Ramp 30 min 50°C
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component Menge | Mixing
time

sand 100kg O
grit 10 kg 10 min
gy cement 10 kg 10 min
water 5 kg 10 min
= ' Chemical 1 kg 10 min
| input
= Dol
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Kolloquium der Master-Thesis von Dipl.-Ing. (FH) Chrtstlan Anhaus

[ [T [TTITT1E | [TITIE
[Inhatt [TTTT][ | [Aufgsbensteiung [T T[] [ | [Grundisgen [T T[]
[Resiisierung (HW) [ T [ ] ] ][] [Resisierungisw) [T ] [ ][ ] [Egebnisse [T

[TTTEL I T (G

1

Realisierung (Software):

Prasentation an der Anlage

»»»»»

,,,,,,,,,,,,,

4 Technol-('-)giSChe
Sicht

Prasentation an der Anlage

HE RRE R @

Folieg [ (7] |




Kolloquium der Master-Thesis von Dipl.-Ing. (FH) Christian Anhous g m
| [TTTTI0] [TTTTI[E]| [TTTTI[E| [TTTT][ ===
| Inhatt [TTTT[ ] [sufgsbenstetung [T T [ [ |[ | [Grundisge [TTTT][]Emmdestand TTTT ][] SIEMENS
| Resisierung (HW) [ [ [ [ [ || | [Resisierungisw) [ [ [ [ ] ][ ||Eugebnisse [ TTTT1[ |[piskussicn [TITTI[E
| [TTTTIE ] [TTTTIE [TTTTIE [TTTT][] &4 T7 063005
Realisierung (Hardware):
Station Puffern  ||Station Handhabung Station Fiillen Station Mischen Station Reaktor
B Festo CPX
ﬁ|ﬁ Terminzl

FestoE'A-
Tetminals

=N

| |2

FestoE'A-
Tetminalz

Festo E/A-
s Terminals _I s

Festo E/A-
% Terminals

Siemens Field PG o (¢ Siemens Simatic
Siemens Simatic ET200M + Stwrarex U
B PROFINET PCS 7BOX 416 \
BPEOFEUS beliebige
Metmwatkstruknr

Festo Sys-Lmk-Verbmdung

[ i - Hf'J
i
-
(Industrie-) PC mat
WmnCC Visualisienng

Folie7 [~ [

sl E EE FFEF @F

s EEE @ € == =
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PCS7 Modules

~ A HTH

SIMATIC PCS 7 BOX
| s | [pom]| | os |
1 1 :
| | CPU415-2 IEWDC
op spice ——N
] | ] A |
i
PROEIBUS PROFIBUS MPI/DP
| DP/PA
—| link
| PROFIBUS PA
=
e |
0
o
E
]
5l 2 |
= - OS clients
& th
o (@] = /. —L
[
0s
server
—]
[ [ —
ngineering
_r" r" system
Automation
systems

Hardware/Stations

= Automation Station (AS)
= Engineering Station (ES)
= Operator Station (OS)

Objects

= HW-configuration

= CFC / SFC-sheets

= WINCC Visualization

Add Ons for Process Control System
= Batch Control Center
= Batch Recipe-Eeditor

November 2010
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[68/821a B0/ ¢S |- wars X APRIE] Feature of Batch CC

L) antral reempe METase C musaze YIRS (il

 Anlagendaten verwalten
* Benutzerrechte verwalten
 Rohstoffdaten

« Rezeptverwaltung

« Chargenverwaltung

« Chargenbearbeitung starten und
steuern

« Chargenbearbeitung
beobachten diagnostizieren

 Rezepte und Chargendaten
protokollieren und archivieren
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Realized Recipe

Erste_Saft / TRP_1 / Add_Ingridients_2 (-[ofx] n
Start IAdd_Ingridiems auf 6_Mischen_Batch :

" homahl »| Vo [503004 ¥  Ba {50320 ¢

I | von| - jf
Add_ing | Eigenschaften von 'Add_ing"

Ao o Allgemein @Eimat!smﬁlqﬂ Stoffausstoﬁl@Parametevl I Az (o i I " e o :

‘ '5 5 Name Quelle Stoff Code  [Unterer Gre| Menge |Oberer Gre| Einheit |Anpassung 'l ‘! u u; ? ” ‘! ? ? ‘. 'L‘ ?
Add_ing I UMenge | Sff 1 100 100 L vom !ﬁ,’ 7Gns o S S R
Add_Stoff2 |, i & . . sy

\ 5 r-:@:.’\'»',"‘.i 2 A_ o ]
Add_ing I B PO_2503041 5032004 0371 5
s e [ Po_250304 2 26032004 1201 25 &

| ] . i 5 [} PO_250304 4 26032004 1436 25

T [ PO_250304 3 26032004 1649 25 |
Ende I | [) PO_2503045 25032004 1654 25
% (3 P ~ i
] # (Y] Prepasation
Schiiefien Hife g i
=
ok | dbbvechen | Hite |
tus: 2ur Frod, freigegeben B ) Schrebgeschitat 4
Concept of Recipe Concept of Charge
« Definifion of all input components - Choice of Recipe
(Nomg, No.) . » Choice of Charging Quantity
ety and UmT + Choice of production line
Sequence of Dosing » Choice of shedule for Start/Stop
November 2010 Blatt 1.32 Prof. Dr.-Ing. Benedikt Faupel
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Finish

Thank you for your attention
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Kolloquium der Master-Thesis von Dipl -Ing. (FH) Christian Anhaus — L m
I [TTTTIE [TTTTIE ITTTTIE| [TTTTI[]="%=2
| Inhatt [TTTT[ ] [sufgsbenste [TTTT[ ] [Srundiagen [TTTT][] Sundawstend TTT 1T 1[] SIEMIENS
[Reslisierung (HW) [ [ [ [ [ || | [Reslisierung(sw) [T T [ [ ][ | [Egebnisse [ TTTT1][]viskussion ] )
| [TTTTIE] | [TTTT]E] [TTTTIE [TTTT]1[0] & 17.06.2005
Grundzustand des Laborprufstands:
Station Puffern ||Station Handhabung Station Fiallen Station Mischen Station Reaktor
Siemens Siemens
® Fosto CPX Sitmatic Panel Simatic Panel
il e ! -
m %i_ﬂnaips m Ssi_ﬂnaips ‘ — - ‘ Siemens %i_emﬂ_is Ssi_emeps
matic imatic - e i matic matic
ET2008 ET2008 v ] >mae Panel ET200S ET200S
':‘ Ethemet
Switch
B PROFINET i j
BEROFIEUS Siemens Simatic
CPU315-2PN-DP + Srwarex U
rolies [ (7] (@] (2] (=] [l [# [T [ [o][& [»4= A 7= (@ [£] =] 2]




