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= ELPLC Software development areas

ELPLC SMART
FACTORY

Move Your production
into Industry 4.0 worlC

REAL TIME
SYSTEMS

Fast & efficient solutions

utilizing National Instruments %#

——
¥ 0

AR/VR
SOLUTIONS

New dimension of enginnering, ~ . -~

augmented & mixed reality.

-

ETYKIETA
SYSTEM NET

Tailored management system
for industrial labelling

VISION
SYSTEMS

Advanced solutions includingy
deep learning :

HMI
SCADA

We create clear
and useful interfaces *
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Internet Of Things @«. !=! Augmented Reality
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System Integration g (("' "’))

Connedctivity %%

T_ 3
Additive Manufacturing i (((-.? Automation

SMART FACTORY

Cloud Computing

ELPLC S.A.



INDUSTRY 4.0

ELPLC SMART FACTORY

We have many implementations already and are still developing new modules, a
comprehensive system, which collects, analyzes and uses huge data sets to meet the
digital twin paradigm - digital reflection of the physical technology / assembly line.

Our system is aligned with the concept of INDUSTRY 4.0.
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&, ELPLLC ELPLC Smart Factory — key information INDUSTRY 4.0

CONNECTIVITY & SYSTEM INTEGRATION

Flexible possibilities of integration with other systems, both
when it comes to sending control data for production and
collection of production data.

The system communicates with PLC devices from various
vendors (e.g. Siemens, Mitsubishi, OMRON, Allen-Bradley,
Beckhoff). Data collected during production is immediately
available for analysis.

ELPLC S.A. www.elplc.com



— ELPLC

Scallable data acquisition
from line modules,
stations PLCs or other
units.

ELPLC Smart Factory — key information

CONTROL LINE PARAMETERS

™

. WEB SYSTEM REACT TO CHANGES
MONITOR MEDIA CONSUMPTION IN PRODUCTION PARAMETERS

™ ™

2 3,

@ @ PANELS PCs  LOCAL DB
\ ; SEa

PANELS PCs LOCALDB

TRACEABILITY - SCALABILITY - INDUSTRY 4.0 - SMART PRODUCTION

ANALYZE FAST
FAILURES AND BOTTLENECKS

™

Making huge amounts
of data useful

www.elplc.com




& ELPLC ELPLC Smart Factory — monitoring app & web app

ELPLC SMART FACTORY

MONITORING APP

The main part of the system, currently 4 modules:
data acquisition, line status monitoring,
diagnostics and analysis of historical data and
performance and failure rate analysis

WEB APP

Access to historical data from anywhere in a
company or anywhere in the world (VPN), any
browser, any operating system.

Currently 2 modules: configuration and reporting

ELPLCS.A.

INDUSTRY 4.0

www.elplc.com



&=, ELPLLC ELPLC Smart Factory — monitoring app modules

DATA ACQUISITION

Data from all PLC controllers,
and available devices are saved
to local MSSQL database and available
for analysis, monitoring and management
production recipes, authorization service,
energy monitoring, damage prediction

LINE CURRENT STATE PREVIEW

Preview of currently flowing data from the
production line and real-time production tracking

ELPLCS.A.

INDUSTRY 4.0

DIAGNOSIS,
HISTORICAL DATA
ANALYSIS

Flexible and diverse reporting,
facilitating the understanding of the data
incoming from the system

PERFORMANCE ANALYSIS
LINE FAILURES ANALYSIS

The ability to determine the relationship
between alarms on production modules,
bottlenecks, the most common reasons for
downtime, delays, jams, etc.

www.elplc.com



= ELPLC ELPLC Smart Factory — monitoring app sample screens INDUSTRY 4.0

2020-09-15
CEL PRODUKCYJNY ZMIANY:
INT: 0 EXH: 2016
WYNIK OSTATNIEJ ZMIANY:  INT: 0 EXH: 1326
PROGNOZOWANY

WYNIK

2014 <7

AKTUALNA SUMA OPOZNIEN LINII: 00h 11m 23s

SUMA OPOZNIEN POPRZEDNIEJ ZMIANY: 01h 30m 06s

09:24 fort Podsumowanie dziatania lini

[mM101)

AKTUALNY
WYNIK

181

‘ Zatadunek komponentow B Zatadunek komponentow C Zaladunek BiasSpring ‘
OSTATNICZAS MEDIANA CZASOW OSTATNI CZAS MEDIANA CZASOW OSTATNICZAS MEDIANA CZASOW
8,83s 536s 254 s 310s 8,10 s 533s
AKTUALNA SUMA OPOZNIEN AKTUALNA SUMA OPOZNIEN AKTUALNA SUMA OPOZNIEN
00h 00m 24s 00h 00m 29s 00h 10m 14s
PRACA
Events (production, alarms, breaks, downtime) grouped
KPI'screen into modules and stations
ELPLC S.A. www.elplc.com



= ELPLC
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ELPLC Smart Factory — monitoring app sample screens INDUSTRY 4.0

Podsumowanie dziatania lini - fo = Podsumowanie dziatania lini

Widocznosé o o 2c26gol Szozegdly
[Fitis [ Tebelawynicow [ |Preebieg w caasie E i P

08-00:00

farmy

07:00:00

jernecid

Preerwaprodukeyira 06:00:00 trodukej

Progukep Rrodukcia calkowita - czas
ek WC -
Fuuzthibizia » PWC i 050000

04:00:00

03:00:00

02:00:00

01:00:00

EEEE
H
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A

N3]

[LEN

08:00:00

07:00:00

L]
W]

W17

06:00:00

05:00:00

04:00:00

03:00:00

02:00:00

01:00:00

L]

(70000 073000 00000 O

Time course of alarms, retoolings, interventions, line The sum of all events is presented in graphs, grouped by
maintenance activities, production breaks ... stations (top) and modules (bottom).

ELPLC S.A.

www.elplc.com



= ELPLC ELPLC Smart Factory — monitoring app sample screens INDUSTRY 4.0

Podsumowanie dziatania lini Podsumowanie dziatanir

A

Widocanodé Szczeqsly Widocanosc ‘ Saczegaly
[ Zakres czasu I i medum, [ Zkres czasu [ i [ Tabslawynkéw [ Przebieg wczasie [ 5uma e

? czas trwania I : I
~czas stpit g Produkcja calkawita - czag —
stacii =

DD'QI.’)'DD 00: SP'DD

— ) | - 7 W;wy—mm T
farméin
[GRX97] OTWARTE DRZWI SERWISOWE “Iposzczegdine wystapienia
! alarmdn

[1430}([M414] Znakowanie) BEAD ZJAZDU PALETKI Z RYGLA

Pezas trwania

[GRX95] PRZEKROCZONA ILOSC CYKLI NOK NA STACUI

[745)IM407] = BLAD SERWONAPEDU

[B45][M408] | BLAD SERWONAPEDU f
czas st §r_czas

[GRX97] OTWARTE DRZWI SERWISOWE

[545}{M305]' _ PRZEKROCZONY
CZAS PRIEDMUCHU NA STACIE WKRETA 1

[546]M305)] PRZEKROCZONY
CZAS PRZEDMUCHU NA STACIE WKRETA 2

[425])([M304]
BLAD RUCHU SILOWNIKA: WINDA
CHWYTAKA (A318) W

KIERUNKU OPUSZCZENIA [ 312686 |

[529){M305] BLAD SERWONAPEDU

[546}[M305] PRZEKROCZONY
CZAS PRZEDMUCHU NA STACIE WKRETA 4

[445)[M304]
PRZEKROCZONY CZAS PRZEJAZDU
NAPEDU SERVO_SMC [M304] -
CHWYTAK ' NA POZYCIE

[615HM306] Roztadunek M3) BLAD PARZYSTOSCI CZUINIKOW
SIEOWNIKA:

0S¥ (A323)[ 313186, 313187 ]

7 czas trwania

[GRX97] OTWARTE DRZWI SERWISOWE

]
12041[M102] SEAD RUCHU SIEOWNIKA: [
DOCISK N KIERUNKU OPUSZCZENIA [ 12482 | (000107

07:00:00 004 11:00:00
godzina [hhimmss]

Alarm details shown in the chart

(in red when the alarm occurred in time) ion details are presented in 3 chart

ELPLC S.A. www.elplc.com




ELPLC Smart Factory — monitoring app sample screens

Analiza czasow cykli krokow sekw

INDUSTRY 4.0

Analiza czasow cykli krokow sek

Wyniki raportu

Wyniki raportu [no. 55

Rozkiad Gaussa

Statystyka czasu trwania krokéw wraz z odchyleniami standardowymi
Kiiknij na krok wykresu, aby zobaczyé statystyki szczeadlowe.

119 129 139 149

Numer kroku

Histogram czaséw krokdw sekwendii

2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000
Liczba porzadkowa

Analysis of the cycle times of the controller sequence steps. Analysis of the cycle times of the controller sequence steps.
Duration stats of the steps along with standard deviation. Gaussian distribution, histograms and correlations.

ELPLC S.A.

www.elplc.com




&= ELPLC ELPLC Smart Factory — features preview #1 INDUSTRY 4.0

MULTI SYSTEM

Data analysis may be performed on:
e HMI touch panels \

* Desktop computers

e Web browsers (web app) | ——

* Tablet / Smartphone (Android, iOS) —

ELPLC S.A. www.elplc.com



= ELPLC ELPLC Smart Factory — features preview #2 INDUSTRY 4.0

PARAMETERS ACQUISITION AND CONFIGURATION

* Centralized recipes management
* Export / import of recipes from external systems
* Recipies comparing

* Synchronization of recipes between machines

ELPLC S.A. www.elplc.com



= ELPLC ELPLC Smart Factory — features preview #3 INDUSTRY 4.0

REALTIME PRODUCTION TRACKING

* Production preview for all line stations
* Handy parameters charts n
e Parts in production process preview

* Detailed info about station alarms and statuses

ELPLC S.A. www.elplc.com



= ELPLC ELPLC Smart Factory — features preview #4 INDUSTRY 4.0

PRODUCTION HISTORY ANALYSIS
* Full history & traceability of any manufactured part

* Data export
* Stations results comparison & analysis
* Production parameters dependency analysis r r r

* Performance analysis (line, stations, operators)

ELPLC S.A. www.elplc.com



=, ELPLC  ELPLC Smart Factory — features preview #5 INDUSTRY 4.0

MEDIA CONSUMPTION & MAINTENANCE ANALYSIS

* Media consumption analysis

 Media consumption prediction

* Predictive maintenance

* Handy charts

* Dependency analysis of media consumption vs

production line state

ELPLC S.A. www.elplc.com



= ELPLC ELPLC Smart Factory — optional modules #1 INDUSTRY 4.0

PRODUCTION SERIALIZATION

* Production & production tables setup
* Production progress tacking in real-time
e Production process supervising

* Operations correctness control

ELPLC S.A. www.elplc.com



= ELPLC ELPLC Smart Factory — optional modules #2 INDUSTRY 4.0

BILL OF MATERIALS (BOM) HANDLING

* Production materials control

* Warehouse analysis (materials availability)

* Monitoring of matierials use

* Analysis of proper material use in manufactured

components

&

ELPLC S.A. www.elplc.com



— ELPLC INDUSTRY 4.0

ELPLC Smart Factory — web app — stations states summary

/ﬂ‘ Session time: 01:50:22 Line status: ---

KPI (19.02.2021)

Home

References

)

his!

Duration

Serial

n 02:56:05

00:03:02

o

age users

e

Settings

01:15:10

00:59:38

00:44:59

00:10:58

00:03:40

00:13:26

00:00:37

00:01:59

00:00:48

00:04:34

00:00:57

00:10:05

00:03:01

Productior Summary data table

Production summary

Description

Modut 1 2021-02-19 zmiana1

Alarmy na mod

State summary

State alarm summary

Time trend

Details

zdarzenia:165 @

zdarzenia:2
zdarzenia:37
zdarzenia:39
zdarzenia:46
zdarzenia:17
zdarzenia:2
zdarzenia:2
zdarzenia:1
zdarzenia:1
zdarzenia:2
zdarzenia:3
zdarzenia:2
zdarzenia:4

zdarzenia:2

Summary data table with line modules and stations

e Result

Duration

00:53:44
06:12:04

04:53:43

n 00:01:22

00:01:22
00:00:20
@ 05:19:52
02:26:06
00:45:14

04:55:01

Description

Alarmy
Produkcja

Przerwa produkcyjna

Alarmy
Produkgja
Produkgja catkowita - czas stacji
Produkcja ST- czas stacji
Produkgja ST- czas maszynowy
Produkcja ST- czas transportu
[0] OK
Produkcja ST- czas operatora
Produkcja WC - czas stacji
Czas ponad zdefiniowany czas cyklu
Pusta stacja w czasie produkgji

Przerwa produkcyjna

Generate report

Details

zdarzenia:29
2177szt. $r:10,3[s)

zdarzenia:37

zdarzenia:30
2177szt. $r:10,2[s]
2177szt. $r:9,0[s]
83szt. $r:4,9(s]

83szt. $r:3,9[s]

79szt. $r:0,3[s]
2094szt. $r:9,2[s]

$r:4,3(s)

zdarzenia:38 @

www.elplc.com




=, ELPLC ELPLC Smart Factory — web app — production summary screen

ELPLC

Bj @ Required Filter

Summary data table  Production summary State summary State alarm summary Time trend

BB ——

Duration time

Production summary screen

Line bottlenecks detection & analysis

030000
i _—
&
& & & . &

Session time: 01:57:56

e e e

D:;lla(nm(»m & avg. machine
Rl =]

INDUSTRY 4.0

—summary
production time
production time with
optimal cycle time

—too long
cycle summary
Production RTL — repeated
too long summary

Point chart (colours as above)
displays what causes
bottlenecks:

¢ station mechanics
malfunction

or

0 operator inefficiency

in realation to avg. station
time (0)

Bottom bar chart displays
stations time losses
resulting from

Too long cycles and

www.elplc.com



/ﬁ‘ ELPLC Session time: 01:57:35 Line status: --- KPI (19.02.2021) v

Home

< B @ Required Filter e Result Generate report

Summary data table  Production summary State summary State alarm summary Time trend

08:30:00 t

08:00:00 Alarms |
: : = Changeoyers MOD
Serialization 07-:30:00 © cm— |
- = Maintenance

07:00:00| Production I3
: Production - (on station
L3 06:30.00 - machine cycles) i
06:00:00/ Production gaps

05:30:00/

Mana

05:00:00

04:30:00 i — i — I — I — J— - e
040000} = B = i >
03:30:00
03.00:00
023000
02:00:00

duration [hh: mm:ss]

01:30:00/ o S— -1

01:00:00 S tar—— —

& e S & S & & > Ny

U,
%
-
p

_Alarms
mm Changeoyers MOD
interventions
B Maintenance
= Production
Production - (on station
atlO alE 3 + machine cycles)

Production gaps




ELPLC Smart Factory — web app — alarm states summary

ELPLC

Session time: 01:51:29 Line status: ---

KPI (19.02.2021)

< B @Required Filter

Summary data table  Production summary State summary State alarm summary

Alarm states summary

Summarizes information about alarm states

occurences and durations

Time trend

00:05:00

duration [hh-mm:ss]
00:20.00 00:25:00 00:30:00 00:35:00 00:40:00 00:45:00 00:50:00 00:55:00 01:00:00

’ — [T Total alarm duration
i Individual alarmoccurances ||

T —

I (00:18:18 |

[

3000117

| (000052

00:00:50

[00:00:76

06:0000 07:00:00 080000 09:00:00 100000 11:00.00 120000 13:00:00 14:00:00

time [hh:mm:ss]

00:05:00 00:10:00
|

Generate report

00:15:00 00:20:00
1 l

INDUSTRY 4.0

RED BARS — alarm state
occurences with duration

GRAY BARS — summary
alarm state duration

00:18:18

www.elplc.com




ELPLC ELPLC Smart Factory — web app — time trend INDUSTRY 4.0

Session time: 01:56:20 Line status: --- KPI (19.02.2021)

Production gap Production I Production TLC B Production RLC

Summary data table  Production summary NECRITERY State alarm summary Time trend

intervention I Mawntenance Production gap Production Il Production TLC Wl Production RLC  ——

Disclaimer:

—too long
cycle summary

Production RLC — repeated
long cycle summary

e 1 LB BRI I B Hl\l\l\}lll\l | ‘ Ereorimei \IIII:\ U} Il zl In e e .-

| — s UM S| i | il R ] Iy I e ) T P ! It I

| |
‘ |
1y - | Wy ] \IIHII\‘IIIII I

‘ Crerner fn e npl (8] s TREp P e el |
|
LU | B ON(RE R RN B IIIlIII\|lI\II Il ‘ e nirmn

| n 1 TR R
1110 —_— | B} \lll 11— II \-DIIU-\II | l mnm [LLR D (LI LRI LYY -

08:00.00 09:00:00 10:00:00 TOOC 120000 13:00:00 14:00:00 15:00

Time trend ] I% THENIN N N

Summarizes information about all types of station states

. . . www.elplc.com
occurences and duration on time axis



=, ELPLC ELPLC Smart Factory — web app — station alarms screen

Station alarms

Station may be selected
using required filter

INDUSTRY 4.0

Gray bars on this chart
shows duration times
of station statuses

Chart with timestamps
Red bars —alarms
Blue — machine
working without alarm
(production & idle)
Green — production
time

Pareto chart
Most common station
statuses analysis

www.elplc.com



ELPLC ELPLC Smart Factory — web app — serialization INDUSTRY 4.0

i

E L F L : Session time: 00:59:38 Line status: --- TYLKO SERIALIZACJA

< > @ Required Filter —AmAmM8M8™M™M8M™M——— ° Result Generate report

Report result for last 100 entries

Actions

@ Repeatable Yes @ Repeatable No

Code type S Partid S Reference Status ¢ Exp.date 5 Laststep S Nextstep % Repeatable $ Actions

OP20-1

Kod Detalu [0] OK y e L EDIT modal box

{0] OK

e

Settings
Kod Detalu [0] OK
Kod Detalu [0] OK
Kod Detalu [0] OK
Kod Detalu [0] OK
Kod Detalu [0) OK
Kod Detalu [0] OK
Kod Detalu [0) OK

Kod Detalu [0]OK

Serialization screen

Tab data to evaluate proper production part flow through stations
www.elplc.com



ELPLC Smart Factory — web app — parameters charts

ELPLC

< B @Requiredﬁlter

Session time: 01:59:07

INDUSTRY 4.0

Line status: --- KPI (19.02.2021)

You can select station

=

t o Charts drawing settings

and parameters using

02/19/2021 00:00:00 - 02/19/2021 23:59-59

filters

[IM201] Tester © min]

[IM202] Tester

[Umin] —— [[M203] Tester

You can change chart
drawing parameters

2021-02-19 2021-02-19 2021-b2-19
08:00:00 12:00:00 16:00:00

Parameters charts screen

Allows for station parameters analysis, comparison,
anomalies and deviations detection

2021-02-19
08:00:00

www.elplc.com




&= ELPLC ELPLC Smart Factory — developing future - Paperless INDUSTRY 4.0

= Biezgca produkcja

[_7‘ Dokumentacia technicmo-roznuchowa Dokumentacia ELPLC Smant Factory [_”JDokm\eda:)a Bektryczno pneumatycma

Dokumentacja ELPLC Smart Factory
You can select technical

documentation branch

In
Day to preview ~ Sefect a doy 1o preview shifts

this box all shifts are present
Columns description:
Shift name - name of st

Start time - Shift start time
End time - Shift end time

10.5. Windows updates

Paperless
Abandon or reduce use of paper documentation. PDF format files available on HMIs

and / or digital twin / augmented reality assisted quides with AR lenses. www.elplc.com



& ELPLC ELPLC Smart Factory — developing future — augmented reality (AR)

&«

With Microsoft HoloLens2 www.elplc.com
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sales@elplc.com
+48 14 656 66 03

Contact us!

ELPLC S.A.
33-100 Tarnéw
ul. Rozwojowa 28

www.elplc.com
KRS: 0000741812
NIP: 5252646827



