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weighing & sensing for industry

eNod4 weighing controllers

For automated processes
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Introduction

A communicating and scalable solution easily integrated into automated systems

Flexible communication at reduced costs

= Extensive connectivity with full access to the = Some models include a diagnosis of the
configuration and application control. measuring system.

° = Module replacement without recalibration
P{RIO[F]]
*ﬂodbus Cﬂ"op@n
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i%%%gg Etheri‘et/IP EtherCAT

Native diagnosis and quick replacement

Open concept and easy implementation Reliability and Optimized Performance

= Versions with comprehensive and customizable

= Unresirained access for configuration, process lication t load PLC
data and application control. appiication fo unioa
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Introduction
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A weighing solution especially designed for automated systems

» A unique and versatile platform...
° A common structure for all your weighing applications
° Connectivity to the main industrial networks

° A single tools for settings and implementation

» Efficient...

° High accuracy and measurement rate

° Embedded applications

> Sdfe...
° Diagnostic functions of the measuring system

*  Vadlidated connectivity with Schneider Electric architectures

» And scalable...
° Operation with or without PLC

*  Several HMI available depending on user needs

e Technology Partner

for Industry

SCyac

-
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Performance

* increased productivity
* Improved quality of products
* Higher rates

Safety

. Safe operation
. proven Solution

Saving
* Reduced development costs
*  Modular approach

Benefits
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eNod4 at a glance

DIN version Application version

| DIN rail housing | 9 g Ovutils
BOX version @ Q(ﬁ’_l!‘lf)@ Iy T> - i v
Stainless steel R *
housing T weighing C Grading & D Dosing & B Belt weighing F Continuous Web
Transmitter Checkweigher filling & feeding Feeding server
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Architecture

Typical weighing architecture with eNod4

» Several eNod4 with different application firmware on the same industrial network

» Optional use of eNodTouch HMI for local display or control

Silo weighing

eNodTouch

eNodTouch

e | Ll G

‘r“

1

]
(Hopper weighing) #
eNod4-C
/

Devices
Network

eNod4-T eNod4-D
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Presentation

DIN version — Vertical DIN rail housing

» Vertical and compact size housing allowing quick and easy installation on DIN rail

IS

NOde N° Setting R SCAIME SCAIME
4 o
Nod : g
Baud rate setting
2
Digital output LEDs : e
: g = { J
USB Intel’face i 0| CAN | Rs485/ Profious g
Power and
communication
LEDs
Reset
Standard IO+, Profibus plug-in terminal Terminating
version and Ethernet blocks resistors

versions
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Presentation

BOX version, BJ model - IPé5 stainless steel housing , without HMI

» Robust design for use in industrial environment

= Removable wall mount
= 110-220VAC Power supply Option

= JB4 connection board option for 4 Load cells

Optional swivel wall bracket

USB
Output

3 additional cable glands with JB4 option




[)scaime

Presentation

P Robust design for use in industrial environment

= Removable wall mount
= 110-220VAC Power supply Option

= JB4 connection board option for 4 Load cells

eNodTouch-MS

. . ket
eNodTouch-ML Optional swivel wall bracke

USB
Output

3 additional cable glands with JB4 option
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Load cells interface

» Supplies up to 8 strain gage load cells (350 Q) {}

» Manage 4 or 6-wire load cell technology

4/6-wire selection 10-28Vdc power supply

VNSSNNON NN

K Factory precalibration

* Cadlibrated at 500 000d for 2mV/V

* Allows the exchange of a defective eNod4 without
the need to recalibrate.

» Weighing system diagnosis (eNod4-B & F)

* Break detection of sensor cable

* Device simulating a load application by shunt
resistor.

\' Can be triggered at any time by the PLC. /
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Digital Inputs/Outputs

To control the embedded application

» Included as a standard

Version
. . | +

* 2 configurable opto-isolated inputs: External triggering of ©
weighing commands (Tare, Zero...) or process commands. e~

* 4 configurable outputs on static relay: Process control, Nod 2 Inputs
alarms, set points confrol or remote conftrol

» With 10+ versions version J_|_|_|_
standard

Pulse Input

* 2 additional digital inputs

* Pulse opto-isolated input for belt speed sensor,
TTL (5V) or HTL (24V) signal, frequency up to 4kHz 2 Inputs

* 12VDC power supply output for speed sensor ®

* Configurable analog output 0-10V or 4-20mA,
16 bit resolution

4 Outputs

eNod4-T | eNod4-C | eNod4-D eNod4-B eNod4-F
Net/ Gross weight .
Analog Net weight Remote value Nizn(f;?:svvgle‘:ghf
output Gross weight PID control output PID control output
Remote value (could be updated by PLC) Flow rate Flow rate 4
Belt speed
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Standard eNod4 connectivity

» Simultaneous HMI and PLC
communication

26

Chan  app1 | Gross 394

F A @
C]scaime

* PC connection

ll(‘ﬂ.a

e eNodTouch-MS, ML

§
PLC connection 11

CANoen




eNod4 PROFIBUS connectivity

» Simultaneous HMI and PLC
communication

PC connection

ll(‘ﬂ.a

[)scaime

[lscaime

PIrRIO]F] i
BJuTs

* eNodTouch-MS, ML

e PLC connection
* PROFIBUS-DPVI1




eNod4 ETHERNET connectivity

» Simultaneous HMI and PLC
communication

* PC connection

ll(‘ﬂ.a

[)scaime

Chan  app1 | Gross

F A @
C]scaime

* eNodTouch-MS, ML

aoes

* 2 Ethernet ports

* Integrated Switch & Hub
* DLR (EtherNet/IP)

* MRP (Profinet 10)

* RSTP (Modbus-RTU)

Ethen'et/IP
Modbus TCP

—
EtherCAT.




eNod4 ETHERNET network topologies

* Linear « Daisy Chain » fopology

/\

qF Easy and low-cost wiring

B  The failure of a device affects the

following on the line

SN\

* Star topology

Modbus TCP

Ethen‘et/IP

®

;%%%%ﬂ g The failure of a device

doesn’t affect the others

[)scaime

m Complex and costly wiring

* Ring « Daisy Chain » topology: DLR (EtherNet/IP), MRP (Profinet 10), RSTP (Modbus-RTU )

e

O\

ey

Easy and low-cost wiring Ethen'et/IP

The failure of a device doesn’t

affect the following on the line ;%%%%g

PLC have to manage DLR, MRP
or RSTP

®

Modbus TCP

DLR : Device Level Ring

MRP : Media Redundant
Protocol

RSTP : Rapid Spanning
Tree Protocol
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Optional HMI

eNodTouch-MS or ML, Multi-channel color touchscreen for eNod4

» Compatible with all eNod4 versions : T, C, D, Band F eNodTouch-ML

» Runs in parallel with PLC communication

* Color touch screen 4.3-inch (version MS) or 5.7-inch (version ML)
* RS485 connection to eNod4, Modbus-RTU protocol.
* Allows the use of eNod4 without PLC

(Y

e\t

» eNodTouch will display the weighing data, send commands and configure eNod4.



Optional HMI

Functionalities

» Display

* Weight and results display
* Weighing functions keys

* Application control

» Calibration

* Setting the calibration parameters

* Physical and Theoretical Calibration

» Configuration

* |/O parameters
* Digital filters parameters

* Application parameters

[)scaime

1007 o
984 ¢
497 ¢

;ﬂ.larm:a None Doz stetus| DOSING IN PROGRESS...

' Chan éI\JEBV Belt speed

& ) )

B
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Optional HMI

eNodTouch in multichannel use

» eNodTouch-MS or ML can configure and control from 1 to 6 eNod4

voie AB2 1 voie (D22

1... 6 eNod4 Vioaous

|

Voie k|76

Clscaime
QEQ

Avutomate

PLC

| | | | | | ﬁm

1 ... n, without limitatfion




eNodView software

eNodView general features

non Il

» Configuration and calibration

°

Full access to eNod4 parameters

°

Physical or theoretical calibration

» Analysis

* Acquisition and measurement display

Frequency analysis (FFT)

* Simulation and display of filters effect

» Display

Real time and graphical display of
measurement and digital 1/O

[S] eNod/AXD setup

[)scaime

eNod4 address [hex] | [i]

UsB.. | can |

[use, D-5ub 2

protocol

BeVElinlEERROM Serial baud rate (bauds) 9600
Savg current

Communication settings

Application parameters

Functioning mode Filling

Output 1

Function

Debounce time (ms) 100

Initial zero selti

Metrology

Motion

out of tolerances

ing

Filtering options

Reiection
Output 2 | Output3 | Output 4 -

ate (meas/s)

Digital low-pass filter order

. Cutt-off frequency (Hz)
positive

Digital band-stop filter
Low cutt-off frequency [Hz)

High cutt-off frequency [Hz)

100238

(%] eNod/AXD setup

Sell-adaptive filter

e Number of les.
[ N ~ ® <0 L (]| | | e, —
Defait @ [ Zeww | | ol value Running totol. N
Rresult. [ NNEG_N [Ccear | 0 Start guple Standard deviation | INTNEN

§ 10 11 12 13 14 15 16 17 18 19 20

Time (s)

Measurement curve
net \

Haw |

[7] Display dosing results
duration displayed (s) 20
¥ min a

Y max 5

Number of points acquired
81




Web server

Available on all eNod4 Ethernet versions

R AV
k\\\.

[ eNodd Login

» Displaying

* Display of measurement, results and
status

» Configuration and calibration

* Full access to eNod4 parameters

* Physical and theoretical calibration

&« C | ® 192.11.10.2/login.htm

iif Applications [Y Sites suggérés @) VidyaConferencing

LAR < |

Web Server Inputs 1

eNod4 v1.00

Device type
Software version
eNod serial number
eNod serial address

Factory nbr of points

Connection status

Communication
Configuration
Stack TCP Ready @

Error

[)scaime

» Administrator / User Password
protected connection

er 5: Input Cap! ¢ Field Inspection Man

&) VidyoConferencing [ JSON Formatter & Ve

g

» (23 Autres favoris

kg /m

Qutputs1 €9 280 3 &0 4

Net (kg )

Gross(kg ) 62134
Tare(kg) O

Belt Speed
1,00 m/s

Total Batch Progress

:




Certification according to OIML R76, R51 et Ré1
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IM

(r N

» Part certificate “Analog data processing unit”
eNod4-T, according fo OIML R76 for use in NAWI

eNod4-C, according to OIML R51 for use in AWI
catchweigher

eNod4-D, according to OIML Ré1 for use in AWI filling
machine

BOX version without
HMI

DIN version

» eNod4-T/C/D, DIN/BOX versions

N

P Part certificate “Indicator” eNod4 WT
eNod4-T & eNodTouch, for use in NAWI
eNod4-C & eNodTouch, for use in AWI catchweigher
eNod4-D & eNodTouch, for use in AWI filling machine

DIN version and BOX version with
eNodTouch HMI

‘*’*"QQ

» eNod4 WT = eNod4 DIN/BOX + eNodTouch
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Conversion and filtering of load cell signal

Converter M Controller

D_A | T < T | E

D LE [170-[7T

pasay

Strain gage

Scaling
Converter +500 000 pts

Sensor input: 7.8 mV/V
Sampling frequency 4KHz

Resolution 24 bits . Post-Filtering
Low-pass converter filter Average (2-128),
Low-pass filter Notch filter ver. B/F
Self-adaptive,
Conv. rate 24  cutoff 24 ! cut off ver. T/C/D
. % ! frequency % ! frequency :
Ver.T/C/D: 610 1600Hz | & lconv. rate g : 2 |
Ver. B: 400Hz g = ! 2 :
Q 1
& ; ~
Ver. F: 6 to 200Hz Frequency (H;) Flrequency (H:)
Frequency (Hz;)
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Example of digital filtering with eNod4

» On a dynamic checkweigher
* To aftenuate disturbances due to vibrations, eNod4 uses several levels of digital filters.

* Digital filters adjustment can be realized with the simulation module of eNodView software.

Restore/acquire data file Filters simlation Time display Frequency display
Simulation of filters effect e >
. . . v i
In red, simulation of Low-pass filter | v
13,5 v B
BEE
13-
12,5 M Cursor 1
£ 12- Cursor 2
£
-
10,5
10-
9,5-
8185037: i 1 O T T O O ] T 1 1
2,832542 3,5 4 u = . 7471372,
Time (s)
Recording start (s) 0
Save acquisiti | | Print |

Recording end (s} 0
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eNod4-T eNod4-C

Transmitter Checkweigher

» 3 software versions
dedicated to static or
dynamic weighing
applications

eNod4-F

Belt weighing Continuous feeder

» 2 software versions
dedicated to
continuous weighing
applications
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eNod4
applications .

by

eNod4-T, weighing transmitter
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eNod4-T weighing fransmitter

Weighing solution from 1kg to 1000t...

» eNod4 in combination with our range of load cells and mounting hardware

» Idealy suitable for conveyors, hoppers, tanks or silos weighing
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eNod4-T weighing fransmitter

High speed and high accuracy measurement fransmission

» Functionalities

* Physical or theoretical weighing calibration

* Measurement scaling, decimal point and unit management

* Up to 4 set points management

b

/Set points \

“ Hysteresis mode °* Window mode

high & high 4
val.

— eNodTouch

I PLC

output I |_t OUtPUtI | | I
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eNod4-T Weighing transmitter

Application case

» Tanks level monitoring
*  Weighing all the tanks of the production unit
* Realization in partnership with Schneider Electric

* effective Ethernet architecture for easy data access
between the automated system and the ERP system.

Collaborative Automation

Schneider
gElectrlc

. 19 tanks ...

HMI Magelis

eNod4-T eNod4-T eNod4-T

Modbus TCP
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eNod4
applications .

)
eNod4-D, Dosing and filling
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eNod4-D Dosing and filing

Solution for all batch dosing of filling processes

Fully management of a single product dosing cycle, by filling or by unloading
Allows you to design complex multi-product dosing systems, without limit of products number.
Suitable for high speed filling in noisy environments.

Can be used both connected to a PLC or in autonomous with dedicated HMI.

vV v v v Y

Software for configuration, Filters simulation and dosing cycle monitoring

V  alv
LIl o

* Direct bag or bottle *  Filling with
filling intermediate hopper
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eNod4-D Dosing andfiling

Filling processes management

» Filling Functionalities

Takes in charge a full mono-product filling cycle

Control of 1, 2 or 3 filling feeds, configurable feed sequences (CF, CF-FF, HF-CF-FF, FF-CF-FF)

« Dynamicy functioning mode for accurate dosing without weight stability (Rotating dosing machines)
Emptying management (or ejection), Manual or automatic

Filling tolerance control

Automatic or fixed in-flight correction
Coarse feed

Automatic or manual start High feed

Tare presence control

Emptying




Filling processes management

» Example of 2-feed filling cycle

* Configurable weigh level as stating cycle condition

* Adjustable measurement nevtralization time at each step of the dosing cycle

s
Y In-flight level | T T T T Uimits
Weight | === 'y — 0 el
i Inflight
icorrection
Fine feed level ; i
Delay = - ' . ]
i i i i E|1||J-t_',,finqI level i
Start level i : :
“rTTT oo H | : :
— E 5 : —
i i E ! ! | Time
Start | 1 i : : i
Coarse feed I | i | i
Fine feed | l i i
Emptying i I
-

[)scaime

eNod4
applications

eNodTouch

eNod4-D



Dosing by unloading management

» Unloading Functionalities

Control of 1, 2 or 3 filling feeds
Configurable feed sequences (CF, CF-FF, HF-CF-FF, FF-CF-FF)
Reloading management, at the end or beginning of the cycle

Dosing tolerance control Chargement

Automatic or fixed in-flight correction i* Loang

i

i‘
b
0%
V

Petit débit
Fine feed

-
| |
'y

[)scaime

eNod4
applications

Grand debit
Coarse feed  Haut débit

High feed




eNodView functionalities with eNod4-D

» Screenshot of eNodView software

Adjustment of filtering parameters
Simulation of filters effect

[S] eNodView graphical analysis

Amplitude

Time {5)

s Filling mode parameters

Sefting of dosing parameters
Real time supervision of dosing cycle

[)scaime

eNod4
applications

Cycle control variables

target weight

fine feed level

emptying end level
min. empty weight
max. empty weight

prrection
nflight level
102

ent(96)

if out of tol.

emptying holding time (ms)

end of cycle waiting time (ms)

eight management

4000
1000

A A

max. value
400

yes

30

2000

4500 -

4000 -
3500 -
3000 -
2500 -
2000- B|
1500-

‘ Cycle in progress
Ll Waiting for receptacle

Cycle management options ‘

automatic starting no
automatic taring at start yes
emptying phase at end
emptying mode | automatic
dynamic dosing no

feed mode
0 - coarse feed then fine feed
use FF if out of tolerance 2 no
relaunch cycle if suspend 2 no

Flow rate control
minimal weight variation

time interval (ms)

1000
[1]

dynamic zero acq. time (ms)

100

dosing result

dosing cycle time (ms)

dosing standard deviation

out of low tolerance .
out of high tolerance .

Dosing clear results

Dynamic zero I =

dosing number of cycles

’ Previous |

Help ? |




Application case

» Simple filling machine

* Filling machine of spices pots

* The machine is controlled by eNod4 and
eNodTouch, without PLC use.

* fast, accurate and economical solution

[)scaime

eNod4
applications

Load cell AG 10kg

Start filling

— eNodTouch

= Cadlibration and configuration

Entry of the filling target
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eNod4-D Dosing and filling

Application case

» Multi-head rotary filler S OL Il )

PROCESS & PACKAGING

* 81to 20 heads rotary machine for sauce filling.

* The PLC takes in charge the overall control of the
machine.

* The eNod4-D control the filling process for optimal
accuracy and maximum production rate.

~7Y

_ .20

% Y o * i
b D | C

eNod4

8..
C

D]
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eNod4-D Dosing andfiling

Application case

/4

» Multi-product mixing by unloading cerarnmn
* Mixing of 3 products for candy production line. o
* The PLC handles recipes management and the sequencing of successive dosing
*  With parameters coming from PLC, the enod4-D take in charge the dosing cycle of each product.

* With this architecture, elements perform the tasks for which they are most efficient.

| | eNod4-D |

Collaborative Automation

Schneider
3E|ectric
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eNod4-D Dosing andfiling

Application case

L
\
» Multi-product filling for mixing "B LA W SPIROFLUX

* Mixing of 4 products for plastic production line.

* The PLC handles recipes management, the product selection for dosing and the sequencing of
successive dosing.

*  With parameters coming from PLC, the enod4-D take in charge the dosing cycle of each product and
the final emptying.

PLC Siemens
SIMATIC 87

Product
selection

control ;




[)scaime

eNod4
applications .

)
eNod4-C, Checkweighing and grading
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eNod4-C, Checkweighing and grading

Checkweighing functionalities

Takes in charge a full cycle of dynamic checkweighing
Presence detection of an element to be checked by weight level or detector

calculation of the weight to be checked and transmission to the PLC

v vV v Vv

Ejection Management after checking of the calculated weight
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eNod4
applications

Load cell
signal

—|

V!

communication

level Stabilisation

Result
availahlal

Measuring

ime " fime

O - Result available

O - Set point
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eNod4-C, Checkweighing and grading

o,
RS
-
srsssmrsassss

* Cycle management with 1 detector

| Load
F'y
Result
availal:lur
» Ejection management |
L] 1
* Target weight & tolerances (+ and -) management i . :
] I
* Ejection or routing management for out of | I [
tolerance or within tolerances items | X :
] I
* Delay and activation time of the ejection output | Stab. ! Measuring |
o ™ me " i K
* Up to five items may be stored between the e me ! >
weighing location and the ejection location. | Start cycle M !

O - Cycle in process l
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eNod4-C, Checkweighing and grading

. . . Signal frequency analysis
» eNod4 digital filters adjustment Without filters

for vibration attenuation

2 eNodView graphical analysi

50-)

415+
a5-|
225

40-|
37,5
35-
325
30-
21.5-|
25-
225

Filter adjustment by simulation
In green, Simulation of filters effect on signall =

15-
12,5
10~
7.5+
5|

Gain (dB)

[S] eNodView graphical analysis

25+
0,382079-|
0

120,73a9(
Frequency (Hz)

502,807 -
450
400

3s0-] Signal frequency analysis
Mt it With simulated filters

150 2 eNodView graphical analysi

Amplitude

100

50-] '
o ATRTIETION ! |I‘:|!|J|.J|l|| »

250 -]
WA AR AL AN 1

200
v U L U A
50—
-100-
-150-
226,667 1

| !
11,109042 » A 13
Time {s)

Gain (dB)

N1
IN2
ouT 1
out2
recording start (s) 0 -
Save simulation I Print 91212755'6 o TE
recording end (s) 20,001 Frequency (Hz) i
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eNod4-C, Checkweighing and grading

eNodView functionalities with eNod4-C

» time adjustment of dynamic weighing cycle

[®] eNod7AXD setup

Frequency display
260~
240~
220-
200~ “/ i \

180- : [ X
160~ / : . Lad)
140- f : Time (s) Amplitude

120- 1 1l 13122 240

100- / : 5,92757 241
80- / ‘
60-
40-
20-

o-
20- |

2-1 -0,203647 1

Triggering display
2 detectors on digital inputs

Recording start (s) 0
Recording end (s) 0

| - .
scaime! =
@ lmelroloqir.al version |

Sefting of checkweighing parameters
Adjustment of triggering and measurement time
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eNod4-C, Checkweighing and grading

Application case

> weight barrels control G?E’F

* This system allows the control of barrels production at the end of line:
Incomplete containers are automatically ejected by eNod4-C.

* Checking rate of 120 containers / min with an accuracy of +/- 5 g.

eNodTouch

eNod4-C PRO

aaaaaaa

PLC Siemens
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eNod4-C, Checkweighing and grading

Application case

» Fruits grading machine !.;
gracing Fachaux
* eNod4-C takes in charge fruit weight calculation and transmission to the PLC

* The PLC takes in charge fruit ejection according to its weight.

*  With this architecture, the machine reaches a rate of 12 fruits / s.

Weighing zone ‘ ‘

,

eNod4-C
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eNod4
applications .
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eNod4-B, Belt scale & belt weigh feeder
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eNod4-B, Belt scale & belt weigh feeder

Belt scale management

» Weighing of belt section (long conveyor)

Load cell
Speed encoder

Gross weight ] ‘

Net weight
Belt speed — eNodTouch
Flow rate J Analog output
External value
i l Total pulses
PLC

» Weighing of complete conveyor (short conveyor)

Load
|

% Material
|

|
o \
.O DROTOENIATOTONS.
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eNod4-B, Belt scale & belt weigh feeder

Totalizing on belt scale

» Configuration
* Physical or theoretical weight calibration
* Fixed or measured belt speed (speed encoder)
*  Flow rate calibration by correction of totalized weight
* Configurable flow rate unit: g/s, g/h, kg/s. kg/h, t/h

* Correction coefficient of belt inclination

» Functionalities
* Flow calculation and continuous weight totalizing, with 3 independent and stored levels of total.
* Dynamic zero of belt scale
* Belt speed calculation
* Weight integration per unit of length
* Pulse output for external Totalizer
* Configurable analog output

* Loading cycle management with target on total and inflight correction

» Main alarms and controls

*  Min/ Max flow rate, Min/Max belt speed, Min/Max belt load, Band start warning



Totalizing on belt scale

Total & Flow rate calculation

Filtered

Instant

weight

w.dt

Flow rate

[)scaime

eNod4
applications

Non-volatile memory: storing in
each integration period

Average
Flow rate

Totalized
weight

Average
speed

Weight integration

Simpson method: Approximation of the
integral using quadratic polynomial

Integration period 250ms (100 samples)

— kg

Quadratic

— Real curve polynomial

Sampling tjme

L — - T

U1

Pulse Input

Flow rate filter
Average (2-128)

Total calculation

Total = Flow rate x Integration fime (250ms)

Current total
Grand total
General total

Flow rate calculation

length) * belt speed
Angle correction

Flow rate = (Integrated weight/

Flow rate correction coefficient

*Ferroelectric RAM:
* Cycles nb 104/ flash 10°
* Retention 150 years / flash 20 years
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Flow rate control on belt weigh feeder

| Load |
i | Material

Ll

|

s
..........

X

Load cell

Speed encoder ‘

— eNodTouch
PID controler Analog output
i PLC
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eNod4-B, Belt scale & belt weigh feeder

Flow rate control on belt weigh feeder

» Configuration

* Management of Target flow rate and Target total 4 Kg/h .

Conveying time I—a—n

* Control output setting (Analog output): Calibration in N
flow rate, possibility of remote confrol by external value B :
* Adjustment of PID controller parameters : Manual or Target flow rate :
automatic self-adjustment :
\ :
: Flow rate '

» Functionalities : ‘ i t
—

5

* Flow rate regulation by in-built PID controller with A
action on belt speed or material supply. Kg - -
Target Total /

* Limits management of control output

* Loading cycle management with target on total
and inflight correction

7] I
-
-1
=3
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eNod4-B, Belt scale & belt weigh feeder

Setting of PID controller with eNod4 & eNodView

PID controller - Proportional — Integral - Derivative

Target
Flow rate

Instant
flow rate

% Control

g Sy

o

» Manudl

* eNodView allows setting of PID
parameters (Kp, Ti, Td) by graphic
display of the step response.

» Avutomatic

* Self-adjustment of PID parameters
using Broida model.

* Choice of 2 behavior for PID : Fast /
Stable.

Dosing weight deviation ’U.Ul g

127
11 Control output value 78,57
i e L] =E=s e L
E‘ rﬂ Instant flow rate
v i

09 / [37 I Average flow rate
08 / IE_ . Flow rate control output
07 |2_ . Nominal flow rate
06 / [z B8 Totslization flow rate
05

ﬂjﬂ' I Clear curves I

i
04 3 displayed duration (s) 40
03 #
' / Step: -
0.2 rl 7 01: Stop =
, i / 02: Refilling
01 ‘..‘,' 04: Learning cycle end of refill delay
i g __L/ 08: End of refilling stabilization
i 1
21 Nominal flow rate 9/s
(RN [EENE AN ANENANANAR AR REANAC manaannannninanannniANNENENEN
step [P A I TP T NERNNNEN
| mmmm === e e e e s e e e e :
T R A R T s T T e i e S S | | | | e e
(o e bR SGh b R TR B Tl e Al BB h BT [ e -
m -Send
Time
PID adjustment Flow Rate |1 als PID behavior | fast |
Automatically adjust PID parameters }
PID adjustment in proaress g Kp [0.75 Ti 800 il Td |0 ms Ll

Avutomatic adjustment of PID parameters
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eNod4-B, Belt scale & belt weigh feeder

eNodTouch Functionalities with eNod4-B

» eNodTouch-M or ML main screen

Flow rate or current total values

49, 460 </
Regulation data Totalizer data

Control output %Out 10.00 (I 1007 ¢ Total / Round
Target flow rate ) n00| 3 084 Total current
A Weight / Target hriis tl Weight
; 497 ¢

DOSING [N PRO

Alarms status Dosing cycle status

Chan | eNoB | eet speed 0. 160 m::

[ )scaime

_ . Belt speed
Weighing channel selection

Control keyboard
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eNod4-B Belt scale & belt weigh feeder

Application case

» Continuous mixing of 3 products with flow rate regulation

=\ D&Y /7
* The PLC handles the management of mixing formulas V\ /7/

_ . , VIGNOLA
*  With the parameters transmitted by the PLC, 3 eNod4 take in charge of the \

belt feeders, the weight totalization and flow rate regulation.

! ! ' PID Control
eNod4-B
o

PID Control

PID Control P PLC
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eNod4-F, Continuous feeding
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eNod4-F Continuous feeding

Application for Loss-in-weight feeders

Refilling

Load cell

eNodTouch

Analog output
PID controller goutp
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Application for Loss-in-weight feeders

» Configuration

Physical or theoretical weight calibration
Configurable flow rate unit: g/s, g/h, kg/s, kg/h, t/h
Management of Target flow rate and Target total

Control output setting (Analog output): Calibration in flow
rate, possibility of remote conftrol by external value

Adjustment of PID controller parameters : Manual or
automatic self-adjustment

» Functionalities

Flow rate calculation by loss-in-weight and continuous weight totalizing

Pulse output for external Totalizer

Flow rate regulation by in-built PID controller

Automatic management of gravimetric dosing phases and refilling volumetric phases.

Loading cycle management with target on total and inflight correction

» Main alarms and controls

Empty/Full vessel level, Min/Max Flow rate, Min/Max control output, Max refilling time, min weight
variation in refilling, Max time for Batch
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eNod4-F Continuous feeding

Application for Loss-in-weight feeders

Non-volatile memory
storing in each integration period

Total & Flow rate calculation

Filtered Instant
weight AEVAT flow rate : J;V .dt
verage
%

Flow rate filter

Flow rate calculation Average (2-128) Flow rate integration
At = Conv. Frequency 6-200 Hz Simpson method: Approximation of the
T: Flow rate calculation time integral using quadratic polynomial
Infegration period: 1 second (6-200 samples)
Kg;l
—kg/s p
i Quadratic
v -1 Real curve polynomial
\ Hws 4

1 ‘\‘ . i Sampling tjme

AN At 3 time | N

‘ |

: T g s




Application for Loss-in-weight feeders
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|
i
\
|
} Flow rate aftfer refilling
!

|

Fixed refilling

4 weight
*Stqrf cycle cycle Stop f * Start
i cycle | | eycle
o .
| i\\ End refilling level .
: |
A B -~ : .
o N [ : ||
! ! | ~ | | i Following
|" Leatning }cycle \\ iStabilisalion i | cycles
¥ smdrt refiliing SO Itime -
¥ ! - i : ||
n i N i I .
- S w— i
i i— = ) _ . o 23]
i : Jravime \\ | J Volumetric ||
. 5 ! ! |
! ! . S 1 o
| | Start refilling level ™ | | i
. i | |
| ! | | L Time,
'Y | ! | I
COinil'Ol (!r')uipui Flow rate before reﬁfrfng! | | |
\ ||
|
|
b

Time
>
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eNod4-F Continuous feeding

Setting of PID controller with eNod4 & eNodView

PID controller - Proportional — Integral - Derivative

Target % Control
Flow rate

Instant
flow rate ] e
i Dosing weight deviation ’U.Ul g
T 11 Control output value 78,57
d . i o )‘ z i = £& [271 Instantflow rate
i J;:?:' / [37 I Average flow rate
i :3:' / [2 I Flow rate control output
I 07 .':-‘h IE_. Nominal flow rate
» Manual RERE i 7 [z B Totalization flow rate
- o ‘.;::;" R | I Clear curves I
* eNodView allows setting of PID e T
parameters (Kp, Ti, Td) by graphic . l‘ F f/ e =
. ":’r 7 Uli R::ir‘l‘w‘:,;g cle end of refill delz i
display of the step response. e 517 0B: e of i s
01- Nominal flow rate |1 af's
W s P e e P HHE
» Avutomatic W e e e laﬁz';ez'“uszg;b;a;a;a;gab B e |
° adjustment Flow Rate s ehavior | fast
* Self-adjustment of PID parameters i i sl —
. .o Automatically adjust PID parameters
Uslng BrOIdO mOdel. PID adjustment inpmgmss. Kp{‘o“_?‘;‘-._‘—, Tii&oo ms Tdio ms g

* Choice of 2 behavior for PID : Fast /
Stable.

Avutomatic adjustment of PID parameters
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eNod4-F Continuous feeding =

eNodView functionalities with eNod4-F

Flow rate and total
Total current / Target Total

» Loss-in-weight control screen in eNodView
Flow rate/ Target flow rate

Dosing
cycle status
and alarms
Dosing data
Vessel level status and
vessel weight
Regulation
data
Control
output

Control keyboard



» eNodTouch-M or ML main screen

Regulation data
Control output
Target flow rate
A Weight / Target

Weighing channel
selection

Flow rate/ Current total

Control keyboard

[-)scaime

eNod4
applications

Dosing data
Vessel level status and
vessel weight

Dosing cycle status and
alarms
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Schneider Electric partnership

Collaborative Automation

by
Schneider .
3 Electric *
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Schneider Electric partnership

Presentation

» Member of Schneider-Electric CAPP (Collaborative Automation Partner Program) since 2008
» Technological partnership to complete Schneider Electric solutions

» Interoperability validation with Schneider Electric architectures

Area of expertise
» Solutions of weighing, dosing and filling

Markets

» Packaging, Food & beverage,
mines metals & minerals

Schneider Electric architectures

» Validated weighing Machlnegtruxure"
solutions for architectures
dedicated to Machine
control or Plant
engineering.

Plantatruxure"
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Schneider Electric partnership

Validated connectivity with Schneider Electric Automation architectures

» eNod4 CANOpen Communication validated on M340 and M238/M258
» eNod4 Ethernet/IP & Modbus-TCP Communication validated on BMXNOC 0401 for M340

» eNod4 Ethernet/IP & Modbus-TCP Communication validated on BMENOC 0301 for M580

Plantgtruxure” Machineﬁtruxure”

M580 a&e.  M340
BMENOC 0301 : BMXNOC 0401

Modbus TCP

Ethen‘et/IP
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weighing & sensing for industry

Technosite Altéa
294, rue G. Charpak
74100 JUVIGNY - FRANCE
T.:+33(0)4 50 87 78 64
F.:+33(0)4 50 87 78 46
info@scaime.com
www.scaime.com
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