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Brief description

This is a quick start guide for using the filler function of a DSE. This function serves the optimization and
monitoring of processes. By means of a user-friendly interface, complicated control technology is available
for every user. For initial commissioning, all you need is a computer, sensor and a DSE. This can be extended
by a PLC, which takes over the values set in the DSE for fast and accurate control. n this example, a
Raspberry Pl Model 4B is used with a PROFINET or EtherCAT interface. The functionality of the filler is
available in DSE from the FW V2. 0.

Hardware configuration

Button

ProfiNet / Ethernet (TCP/IP)
CODESYS PLC

Sketch of structure
Components required

e 1 x DSE system (incl. power supply and Ethernet cable)

e 1 xEthernet Switch

e 1xLloadcell

e 1 xfree software Codesys

e 1 xPLC, R-PI Model 4B (Codesys Controle for Rasperry PiV 4.4.0.0)
Optional:

e 3 xButton

e 2xValve
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Level control web interface
With the help of the DSE, different parameters of a level can be recorded and processed.
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Now switch to the pen. This has various adjustment options in order to capture the different applications of
a filling system as well as possible. Many settings are optional, but 3 parameters must be given to the DSE for
it to work. Namely (G) target weight, (3) reserve, (4) post-flow time.

These and all other settings are discussed in the following chapters.
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= et a0 / |
Coarse Flo v - /
(®  Application Mode Pre act: 200.00 / ‘
Lockout: 300 ms 20 / |
Fine flow befort s i, ‘
& Fiter / |
0 / [ |
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For all settings, 0 = function inactive.
G General

General

Target in g* The desired weight to be

1000 «— || achieved (is given in grams).

Maximal fill time in ms The maximum permissible duration of filling /

10000 —— | | emptying, otherwise there will be an error message.
Valve // Hardware adaptation to the real
0 7 world, valve adaptation.

Downward dosing W ¥——_| Switching possibility, between
filling and emptying.

1 Start
Start ~ Switching option to activate
/ buoyancy before measurement.
Tare )

The delay between the start of the measurement and calibration.

0 4// Also active when balancing is off, for starting weight monitoring.

The maximum permissible take-off weight. If this is

Max. start weight in g
) 4_// exceeded (if switches are used) there will be an error.

Switching possibility to activate the abort
Abort if start weight exceeded 4| fynction of the starting weight overrun.

vin. start weight ing
) — The minimum starting weight. If
this is done, there will be an error.

2 Coarse Flow

Coarse Flow ~
Pre acting
(200 P Target weight — fine flow — Coarse Flow = weight at which coarse current stops
| In our example, this would be 1000 — 20 — 200 = stop at 780 g.
s The time of the coarse current min. is activated.
300 < Target weight monitoring is disabled in this time window.
= o peE For a slow start, for foam suppression.
0 <«
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3 Fine Flow
Fine Flow
e Target weight — reserve = weight at which the fine current stops.
20 4— In our example, this would be: 1000 — 20 = Stop at 980 g .
-ockeutinms The time of the fine current min. is activated. Target weight
0 <— monitoring is disabled in this time.
4 Validation
Validation
e s The time that the residual flow still needs before
100 < the measured value comes to a standstill.
Refilling < | Activate refilling to
limit residual fluid.
W<e——— || | Min.Residual flow. Meaning: 1000 - 100 = 900
If this value is lower there is an error.
viax. ing
100 &—— || | Min.Residual flow. Meaning: 1000 + 100 = 1100
If this value is exceeded there is an error.
O Optimization
Optimization
‘ e Adjustment possibility for tracking, in 3
0 speed levels.
e Maximum change of the cut-
0 < off points by the correction.
fimarine The divergence between coarse
0 < current and fine current.
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S Simulation

The Simulation setting is used for the theoretical testing of the previously entered parameters. These are

checked to see if the desired target, in our case 1000g and 10 sec

© simulation
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Theoretically expected coarse flow

Theoretically expected fine flow

How to prepare Codesys to capture the values of the DSE is explained in the TechNote “TECH-

NOTE_DSE_Checkweigher_with_PLC (R-PI) _en” All essential steps are explained there.

Network configurations

Note: The IP address as well as the device name of the DSE can be configured using "Ethernet Device Setup".

Right click -> Set IP/Device Name to

Note: The IP must match the IP address

I';' Ethemnet Device Configuration I - X

File Options 7

Devices Online Find: | next | previous |
MAC Address | Device ... | Device Name [ 1P Address Protocol [ Devic... I Vend... IDI
64-51-06-4E-39-82 SIMATIL... pr635 172.21.68.27 DCP 0x0202 Ox002A -
EC51-D7-35-82-43  SIMATIL... 172.21.68.55 DCP 0x002A -
00-09-£5-01-42-DE 172.21.68.200 x1001 Ox01AD D... f
TCEID/ B0 /e Ca SIMAIL.. Prioe T/2.2L.65.67  DCP 0x0202 (0x0024 - contigure.
54-BF-64-74E5-58 SIMATI... pr938 172.21.64.123 DCP 0x0202 0Ox002A -
EC81D7-58-82-8A SIMATI... pr740 172.21.68.87 DCP 0x0202 0Ox002A C...
00-02-01-65-83-3F ifmIO-L... 172.21.68.156 DCP OxAC5C 0x0136 D...

Search Devices I Configure »

of the R-Pis, i.e. the first 3 blocks must
be the same, the last different.
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Here you can see the different adapters to connect the DSE with the Codesys Control. These must now be
configured for the network.

Devices v 2 x
=) Unbenanntl v
= \_3 Device (CODESYS Control for Raspberry Pi MC SL)
= [E PLC Logic

= Application
1‘ Steuerung_Anlage
m Library Manager
dF PLC_PRG (PRG)
= E Task Configuration
= & MainTask (IEC-Tasks)
@] pPLC_PRG
= @ Profinet_CommunicationTask (IEC-Tasks)
@j PN_Controller.CommCyde
§2 Profinet_IOTask (IEC-Tasks)
= \B Ethernet (Ethernet)
= LJ PN_Controller (PN-Controller)
= psE (sE)
i!_l] Filler_control_module (Filler control module)
\!_I] Filler_extended_module (Filler extended module)
Lﬂ Filler_process_data_module (Filler process data module)
& SOTTMOtON General Axs Poo!
2 1
H® GPIOs_A_B (GPIOs AfB)
‘3 Onewire
= % Camera device
K <leer>

a spr

Since the Codesys main programme must communicate with the application on the Raspberry, they must be
connected to each other using PROFINET. This is explained below:

First, the network must be adapted by the Ethernet adapter. To do this, click on "Browse..." and select
"eth0" so that you are in the network of the network cable.

i Device [ Ethernet ﬁ Checkweigher_process_data_module w@ GPIOs_AB [ PN_Controller =
General

Network interface  |eth0 ﬁ | Browse...
Log IP address 172 . 21 . 84 . 147

Status Subnet mask 255 , 255 , 248 . 0 -

Default gateway 172 . 21 . 87 . 254

Ethernet Device [JO Mapping
[] Adjust operating system settings

Ethernet Device IEC Objects

Information

Now the "PN_controller" must also be adapted. It is important that the first 3 columns are identical to the
first 3 columns of "eth0". The subnet mask must also match that of "eth0".
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[ZJ PN_Controller -

({ Device [ @ Ethernet (] Checkweigher_process_data_module W& GPIOs_A B
General Station name lcontroller
Overview
i Default Slave IP Parameter
Topology First IPaddress 172 .2 .8 . 2
Last IPaddress 172 . 21 . 84 . 254
Media Redundancy
Subnet mask 255 . 255 . 248 . O -
PNIO 1/O Mapping Default gateway D .0 <0 -0
PNIO IEC Objects
1/0 Provider / Consumer Status
Log Application stop --> Substitute values
Add to I/O mapping
Status
Substitute Input-Data
Information @ zero
(O Last valid value
Port Data
<

The subnet mask must again match that of "eth0", and the IP address of the DSE must also be entered. The

device name must also be entered correctly.

[{] Device [ Ethemnet 7] Checkweigher_process_data_module W& GPIOs_A B
General Station name |DSE - }
— Stationstatus | |
10xS
IP Parameter
Log IP address .21 .84 .22 -
PNIO /0 Mapping Subnet mask 255 . 255 . 248 . O -
Default gateway o .0 .0 .0
PNIO IEC Objects
Communication
Status
Send dock (ms) 1 ~ Watchdog (ms)
Information Reduction ratio PR VLAN ID
Phase - v
RT class RT Class 1 h

Now the programme only has to be started.

05"6]) X T6)

[ PN_Controller

3 o= qam
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You can see that the programme works when there are green circles next to the inserted devices. See

® Unbenannt1.project - CODESYS - o X
File Edit View Project Build Online Debug Tools Window Help A &1
el & - AR R TR 3" | | Application [Device: PLC Logic] ~ ¢ O , w % L 3B 2
| e | @ Devce | {) Filer_control_modue @ ose | Filer_extended modue | | TooBox v X
= 3 Unbenamts - ==
@ o [C ted] (CODESYS Control fof ‘ General Find Filter Show all O Channel o to Instance
= 80 pLcLoge PH0 Models YO Mepping Variable Mapping ~ Channel Current Value  Preparec »
= ©) Application [run] “» Get last filing resuit %ID16 REAL <Invaidated>
@ stevenung_Aniage I Status “» Inputs PS %IB63 Enumeration of BYTE  <Invaldated>
D Loxary Manager » Get last filng result status %IW3S UINT <Invaidated>
Q PLC_PRG (PRG) ‘ Information » Inputs PS %IB72 Enumeration of BYTE  <Invalidated>
= (89 Task Configuratin » Get filng count %015 UDINT Anvaidated>
= 5 ManTask (EC Tesks) » Inputs PS %1880 Enumeration of BYTE  <Invaidated>
&) pic_pre Y Get filer commands %IW41 UINT <Invaidated>
= 5 Profinet_Communicaton 4 Leasoc Saliad il
&) pn_Controler. CommCy: - " Set filer commands %QWE UINT <nvaidated>
S Profinet JOTask IEC-To) " Start filng %QX12.0  BOOL nvaidated>
= % (@ ethernet Ethemey “» Abort filng %Qx12.1  BOOL <Invaidated>
= % (@ PN_controller (PN-Controller) » Cear fler statistc %QX12.2  BOOL nvaidated>
= %@ ose0se) a4 = RmerSon o - -
D Fier_control_modue (4 » Getaurent fler process status %IWA3 Ut <dnvaldated>
) Fiter_extended_moduie o
) Fiter_process_data_med Y Get aurent filing vaive status %IW4S UINT <Invaidated>
2 Softotion General Avs Pool “» Coarse flow vaive %IX90.0  BOOL nvaidsted>
3 e » Fine flow valve %IX30.1  BOOL <Invaidsted>
B® GP10s_A B (GP10s AB) = —
v
3 Onewre L >
= 5% Cameradevice 5
£ deer> ] Reset Mapping Always updatevariables  Enabled 1 (use bus cycle task if not used 1 any task) -
2 s # = Create new variable " = Mapto existing variable
Watch 1 v %
Expression Application Type Value Prepared value  Execution point Addr
< > < >
S Devices | [} Pous FA watch 1 [ Breskofints
[B) Message $),0 waming(s), 2 message(s)|
@ Device user: RaspberryPatfick Lastbuid: @0 ® 0 Precomple o/ T RUN Program loaded Program unchanged Project user: (nobody) Q

The variables of the DSE to be
controlled with the PLC.

Example valve control

The Codesys control system takes over the parameters entered in the DSE and uses them to control the
filling process. Due to the intelligent software of the DSE, only a few steps have to be programmed

independently.

First, variables must be created:

i pLc_PrG W@ GPIOs_A B
4
| 2 VAR_GLOBAL
4 Startbutton : BOOL;
5 Reset : BOOL;
€ emergancyStop : BOOL;
OQutput
s coarseFlowValve : BOOL:
10 fineFlowValve : BOOL;
12 END_VAR

@ Steuerung_Anlage X
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After that, these variables must be assigned to GPIOs:

[ PLCPRG W@ GPIOS A B x ggiim Steuerung_Anage |

GPIOs Parameters -

GPIOs IO Mapping

GPIOs IEC Objects

Status

Information

Parameter

# GPIO4

% GPIO17
# GPIO13
# GPID22
# GPIO23
¥ GPIO24
% GPIO25
# GP1027
# GPIO28
$ GPI029
# GPIO30
# GPIO31

[#] PcPRG W@ GPIOs_A_B X (gimmSteuerung Anlage

Type Value Default Value Unit  Description
Enumeration of BYTE not used not used configuration of GP1I04
Enumeration of BYTE Output - not used configuration of GP1I017
Enumeration of BYTE not used not used configuration of GPIO18
Enumeration of BYTE Output not used configuration of GP1022
Enumeration of BYTE Input : not used configuration of GP1023
Enumeration of BYTE Input - not used configuration of GP1024
Enumeration of BYTE Input - not used configuration of GP1I025
Enumeration of BYTE not used not used configuration of GP1027
Enumeration of BYTE not used not used configuration of GP1028
Enumeration of BYTE not used not used configuration of GPI029
Enumeration of BYTE not used not used configuration of GPI030
Enumeration of BYTE not used not used configuration of GPIO31

| “

GPIOSs Parameters Find Filter | Show all |+] 4 Add F8 for IO Channel...
GPIOs /0 Mapping - Variable Mapping  Channel
=4 digital inputs ((EE.GP1O31)

GPIOs IEC Objects % Bit4

“» Bit17
Status y Bit18

h Bit22
Information “p Application.Steuerung_Anlage. Startbutton e B3

“$ Application.Steuerung_Anlage.emergancyStop “» Bit24

“p Application.Steuerung_Anlage.Reset "o Bit25 -

“» Bit27

h Bit28

» Bit29

“» Bit30

9 Bit31

="# digital outputs (GEEGPIO31)

" Bit4

"% Application.Steuerung_Anlage. coarseFlowValve " Bit17 -

"® Bit18

"% Application.Steuerung_Anlage. fineFlowValve Ty Bit22 -

"9 Bit23

For illustration purposes, a simple programme in which all inputs and outputs are used once.
In most cases, forwarding the signals is sufficient, as the DSE internally processes the desired settings that
can be set on the web interface.

) PLCPRG x EENCs AE | @ Steuerng Avsge | () Filer_process datamodie | -
E g .
$0X12.0
i
()
2
Steuerung_Anlage.emergancyStop $0X12.1
N i D
U Le
3
Steuerung_Anlage.Reset $0X12.2
I 1 D
U LS
4
$IX90.0 Steuerung_Anlage.coarseFlowValve
N n IID
uu Le
5
$IX90.1 Steuerung_Anlage.fineFlowValve
N ﬂD
U LS
Author: Michael Guckes, Patrick Schopper Page 9 of 12 HBM: Public

UNRESTRICTED



TECH NOTE — DSE_Filler

Example Optimization

In this concrete example, a filler model was used that only executes Fine Flow. Nevertheless, it is
recommended to enter a small value for Course Flow. Otherwise, Course Flow can lead to negative values

and thus to strong deviations.

The settings before the first run:
Filler

General e
Target*: 0.2(

Result first run:

Start v Result/Statistic

Coarse Flow e Filler result
Pre act: 0.01 kg Lockout: 0 ms 0.18 kg
me Start ) ms e
[ ]
Standard deviation
Fine Flow v

0.00 kg

Pre act™: 0.02 kg Lockout: 0 ms

Coarse time

. . 0 ms
Validation e s
Residual Flow Time*: 1,000 ms
Min.: 0.00 kg Max.: 0.00 kg

Total count

Optimization

0.00 kg
The settings after the first optimisation:

Filler Fine Flow -~

General v Pre actin kg*
S (0,002731 ﬁ
Maxin time: 0 ms

closest possible values: 0.00 and 0.01

Start h 0

Coarse Flo
kg Lockol

Result/Statistic

Filler result

Fine Flow v 0.20 kg 4mmm

Pre act™: 0.00 kg Lockout: 0 ms

H Standard deviation
0.01 kcl
Validation M
Residual Flow Time*: 1,000 ms
Min.: 0.00 kg Max.: 0.00 kg

Coarse time

Total count

Mean value

0.18 kg

Fine time

9,743 ms

Total time
10,744 ms

Internally, the DSE calculates with this
optimised value, as input it would be
inadmissible.

Result second run:

Fine time

9,587 ms

Total time
10,588 ms
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The DSE optimises itself further with each subsequent run. This can also be seen in the results. For speed
optimisation in this concrete example, the value for coarse and fine flow becomes smaller and smaller.

After the second optimisation:

Filler

Valve control: 0

Start v

Coarse Flow e
Pre act: 0.00 kg Lockout: 0 ms
Fine Flow Time Startup: 0 ms

[ ]
Fine Flow e

Pre act™: 0.00 kg Lockout: 0 ms

Validation M

Max.: 0 g
Minimal fine flow: 0.00 kg

ka

Coarse Flow

Pre act in kg
(O‘OOOB (

Fine Flow ~

]

Pre act in kg*

0,004225

closest possible values: 0.00 and 0.01

0
Fine F Time Startup inr
0
Result third run:

Result/Statistic

Filler result

0.20 kg <

Standard deviation
0.01 kg

Coarse time

0ms

Total count

closest possible values: 0.00 and 0.01

Fine time

9 Nak me
d9,Ud0 ms

Total time

10,096 ms
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Result
This orange trace is a real measurement. Now you can see if everything is set correctly. In this example, the
coarse flow is set well, but the fine flow is still filling beyond the desired 1000g. Result 1 records the weight
after the remaining flow time has elapsed.

O

1.300

1.200 Ergebnis 1 Q Q Q E]

1100 1.026,88 g
oo |Zielgewicht

&2 | Grobstrom
700

600

400
300
200

100

Phaszen 2 [ 3 4

Feinstrom

Grobstrom

Status
CSV-DATEI HERUNTERLADEN l
Ergebnisse/Statistik

Flller-Ergebnis Mittelwert Standardabweichung
1.035.28 0 632,050 351,499
Feinstromzeit Grobstromzeit Fullzeit
284 ms 2644 ms 3.029 ms

Ready
Gesamtanzahl

Leerlauf -

Legal notice
This example is for illustrative purposes only. It is not subject to any warranties or liability claims.
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