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MES, WMS — Rizeni vyroby a skladovani

* Cile MES

e Struktura fizeni a MES
* Funkce MES

* Cile WMS

 Funkce WMS
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VYROBNICH SYSTEMU
AAUTOMATIZACE
Cile MES

e Zkracovat dobu vyrobniho cyklu (CT).
» Zkracuje dodaci lhuty (PLT).
* Snizovat WIP.
* Snizuje nebo eliminuje Cas zadavani dat
(Barcode, RFID, Pick To Light).
e ZlepsSovat kvalitu produktu (regulace vyrobnich procesu)

e Zjednodusovat informacni tok

o Odstranuje ztracené papirovani/navrhy.

o Snizuje papirovani mezi sménami (predavani prace).
e ZvySovat vyuziti potencialu pracovniku.
 Reaguje na neocekavané udalosti.



Struktura MES

ERP.
- MES
~ SCADA
- Pesee
- Dbina

Zdroj: autor

frantisek.koblasa@tul.cz
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e Supervisory Control And Data Acquisition

* Dispecerskeé rizeni a sbér dat
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Zdroj: https://www.a-dube.ca/en/achievement/maintenance-and-improvement-of-the-scada-system/

frantisek.koblasa@tul.cz
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Definovano spolecnosti MESA

* Alokace zdroju a sledovani jejich stavu
* Detailni rozvrhovani zakazek

* Rizeni dokumentace

* Sbér a analyza dat

* Rizeni lidskych zdrojd

* Rizeni kvality

* Rizeni vyrobniho procesu

* Rizeni udriby

* Sledovani zakazek a sledovani historie vyrobku
e Sledovani a zpétna vazba KPI
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Alokace zdroju a sledovani jejich stavu

* Prirazovani zakazek na zdroje:
o Stroje
o Material
o Operace

* Sledovani jejich stavu.

https://www.planview.com/resources/guide/resource-
management-software/

g
2 e
» % C2Anwod
»mczos
P 2 PSAServces Job Titles « Sty
&
& ager 3
was- |0 8 3502 ar " -
n e e " o - on n
a@o s o =
oo » “ i
) v a4 e
@ Shift Assignments & Requests |
oo wa a3 -
B oecits) Gartner Deme 2022 i . e TThae wv  mn
20 o 2 peoss i e “ ns
oo \ i ns o A
- =S) |
[Go] i g
@mo — » ®
o C ™ wm e
LR " e e
a e we  m s

You have no excluded projects

frantisek.koblasa@tul.cz



KATEDRA )
VYROBNICH SYSTEMU
AAUTOMATIZACE

Detailni rozvrhovani zakazek

* Operace/podrobné planovani:
* Optimalizace planovani
* Razeni zakdzek na zakladé priorit a kapacity zdrojd.

) Preactor Sequences : Schedule - o X
e £ View Sequence Took Window Hep

G50 | 0 O o 5 Y 6 B X ) No e seected XA
Sw-l-B[GlE N Moo v BN A, MEAAI QA

overview x

‘
sodey

12000 1101:2000 11.01-2000 12012000 1201-2000 13012000
00,00 12,00 00,00 12,00 00,00

Overview (10-01-2000 06 52 - 20-01-2000 17.45)
1301-2000 14.01:2000
20 12,00 00,00

14.01:2000 15-01-2000 15012000 1601-2000 1601-2000 1ra12000 °
12,00 00,00 12,00 00,00 12,00 00,00

Supply
WCBASSY1

anpes iy

WCBASSY2
WCB0A

WCEASSY1
WCEASSY2
WCEASSY3
WCFPASSY1
WCFPASSY2
WCFPASSY3

WCEQA

Gemand

Eutiztos X -
Utiization (10-01-2000 06:46 - 20-01-2000 17:57)
[lusavsiste [ Setwo [ Woding [Jide [ Over {100%
00 150120

13.01:2000 14.01.201 00 16012000 17.012000 18.01:2000 19.01:2000
00,00 00,00 00,00 00,00

— — . I MR | SR ey NS e
Component Electrical Test Stations. T |
© % z 5 W i W WO TS TS Bl o | s0% snx] 100%  [E0% | 50% | 100%  [50% | 50% l

Electrical and Hydraulic Test Station|
©

Electrical Assambly Lines
(5

Electrical Test Stations
©

Ready Edit Opersticns
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Rizeni dokumentace

* Management dat 3. O O

stran (CAD, BOM) Hyperinks Database

Prirazovani

dokumentu k: @ o
e zakazce, o

PLMFACAD
Document Task

e uzivateli

© ©0 °

ko nt ro I e Part Material Specification Order

v
[ ) h d Zdroj: https://www.guardus-mes.de/en/solutions/process-management/document-management/
neshodé, s g process momog :

Spravuje a distribuujte dokumenty — v€etné pracovnich
pokynu, vykresu, standardnich provoznich postupu, zaznamu
vyrobnich davek

frantisek.koblasa@tul.cz
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Rizeni lidskych zdrojd

* Planovani personalu na zakladé kompetenci a smén

e Rizeni na zakladé aktualnich dat — sefizovaci -
poruchy
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Rizeni kvality
e Sledujte odchylky v kvalité a vyjimky pro lepsi fizeni a
dokumentaci kontroly kvality.

* Sleduje proces v ¢ase a tak muze regulovat proces.
* V pripadé neshody lze analyzovat parametry procesu.

* Technologické parametry (otacky, posuv, teploty,
vibrace)

* Obsluha (osoba, kvalifikace, normohodiny)
* Technické prostredky (Naradi a nastroje)
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Rizeni vyrobniho procesu

* Spravujte cely vyrobni proces od uvolnéni
objednavky az po hotové vyrobky.
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Zdroj: https://new.abb.com/news/detail/78928/abb-awarded-
collaborative-mes-agreement-supporting-sappis-digital-

transformation-across-its-entire-production-fleet frantisek.koblasa @tu l.cz
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Sprava udrzby:

Rizeni udrzby

 identifikaci potencidlnich problému se zafizenim drive,

e plany udrzby zafizeni, nastroju a strojq,

e zkrdceni prostojl a zvyseni efektivitu.

* Fizeni na zakladé aktualnich dat — serizovaci.

Machine working
3,282

| M Kanbtan pointing

3

MachineWorking

—»

Occus

NotOGeur Ol i i i
LOccurs 00 ?
Y
ProduciRemoal

NotOceue

lEE
100LH-1-

KanbanP ointi
ur 99,

Occurs _ 0.76 i’.f

Readjustment

NotOugur 93,2 e
oceurs 180} ]

v

MachineF eeding

NotOCoLr
Cecurs

2B T
27 7 —

A4

ShonStoppage

No1Oceur
LEXCucs

451 [

955

frantisek.koblasa@tul.cz

Zdroj: RUSCHEL, Edson; Eduardo Alves Portela SANTOS and
Eduardo de Freitas Rocha LOURES. Mining Shop-Floor Data for
Preventive Maintenance Management: Integrating
Probabilistic and Predictive Models. online. Procedia
Manufacturing, vol. 11 (2017), pp. 1127-1134. Available from:
https://doi.org/10.1016/j.promfg.2017.07.234.
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Sledovani zakazek a sledovani historie vyrobku

Sledovani produktu a genealogie:
» Aktualni stav operaci na zakazce

* Uplnd historie produktu (operace Grovné procesu,
obsluha)

e VIadni nebo primyslové predpisy (COA — Certificate
of Analysis)

Zdroj: https://www.ge.com/digital/applications/manufacturing-execution-systems
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Sledovani zakazek a sledovani historie vyrobku
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Sledovani a zpétna vazba KPI
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Shrnuti - MES

Detailni rozvrhovani
vyroby

Genealogie a
trasovani vyroby

Spréva lidskych zdroju

Spréva zdroji

Spréava dokumentace

Vykonnostni analyza

Procesni fizeni

Sbér dat a archivace

Zdroj: https://www.techmagazin.cz/47867

frantisek.koblasa@tul.cz
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Warehouse management system (WMS)

...Fidit kazdodenni skladové operace, od okamziku, kdy
zbozi a materialy vstoupi do distribucniho nebo
realizacniho centra az do okamziku, kdy odejdou...

..neni to pouha skladové evidence z ERP..

https://www.sap.com/cz/products/scm/extended-warehouse-management/what-is-a-

wms.html

Warehouse Management System (WMS)

Zdroj: https://www.indiamart.com/proddetail/warehouse-management-system-22366850433.htm|

frantisek.koblasa@tul.cz
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Warehouse management system (WMS) vs ERP

Vybér zasob podle zvolené strategie
(FIFO, FEFO, co leZi nejbliz, ...)

Optimalizace vydejovych tras

Systém pro fizeni Jednoducha
skladu (WMS) skladova evidence

Adresny systém pozic I v
Evidence stavu zdsob na pozicich 7
Seznam produktu 7
Tisk ¢arovych kédu J
Kompletni historie skladovych v
pohybu
Rezervace, aby neslo vice skladniku v
pro jedno zboZi

v

v

v

Organizace expedice a pfidélovani
ukolu

Evidence a fizeni parametru zasob
(SarZe, expirace)

v
v
v
X
X
X
X
X

<

Zdroj: https://www.edizone.cz/rizene-skladovani-wms/co-je-to-wms/

frantisek.koblasa@tul.cz



Cile WMS

* Minimalizovat naklady spojené s skladovacim
procesem.

e Zkratit prubézné doby

* Snizit nahodné vlivy

* Snizit pravdépodobnost poskozeni zbozi

e Zvysit vyuZiti zdroju (Lidi, manipulacnich prostredku)
e Zjednodusit informacni a materialové toky
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Warehouse management system (WMS)

* Prijem a uskladnéni —
o prijem, zpracovani a uskladnéni na zakladé obchodnich
pravidel a toku skladu.
o Automaticka identifikace a trackovani zbozi v realném case

o Integrace s ucetnimi systémy — fakturace, parovani s
objednavkou.

- User Warehouse Layout
Wacehouse | B
@ Soles Orders M.}. & Ak T Pathway T One-wayPath | Boundary | Ji Place Locations | € Unde ¢ Red
(@ Ieventory Receiving Unmapped Locations
2 Inventory Options
@ Wacehouse
@ Locations
2 toyeut
2 Unit of Messure
@ Product Class
2 Product Type
@ Sales Category
2 Product Contrel Type
2 CostMethod
2 Assembly Workdlow
2 Product Export

B = ! * Zdroj: https://www.grit.eu/clanky-a-

novinky/konec-rucniho-prepisovani-a-
Zdroj: https://acctivate.com/features/best-practices-for-receiving-goods/ frantisek.koblasa @tu l.cz zmatenych-skladniku-poznejte-
zakladni-skladove-procesy-v-rizenem-
sklade
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Rizeni skladovych zasob

* Cyklicka inventura
* Prodejni prognozy
e Stanovovani urovne zasob (min, Max, bezpecCnostni)
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. Zdroj: https://www.aligni.com/aligni-knowledge-center/why-
frantisek.koblasa @tu l.cz inventory-tracking-and-demand-estimation-work-best-together/
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Vychystavani, baleni a plnéni objednavek

* Management celého procesu - automaticka

lokalizace a sledovani polohy

Consumers
place orders

Orders are
received by
the WMS

Work is
continuously
streamed to the
Lucas System.

Lucas prioritizes ' I

incoming orders and 4 ) w .
assigns work and creates Tag Assignments are “pulled
batches on-demand as ’ by workers to ensure
pickers request work. "~ everyone has work.
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258
703.6

naa
15.21

Picking_45 Monday January 3rd, 2022

Order Picking - Warehouse MEXP - Entrepét d'expédition ?
i Results § Inventory by ltem >=- Tour Detail X Erase All ﬂ Save J Picking completed -}é Parameters
‘,.,‘ Tour 2 Weight: 20.00 Volume: 0.20 Distance: 92.4 Time: 2.43

s [FF] + EFE s G0

TS

Exercice Picking Gérard BAGLIN

Zdroj: https://www.lucasware.com/waveless-
picking-is-a-key-capability-for-ecommerce-

Zdroj: https://www.e-

fulfillment/ frantisek.koblasa@tul.cz prelude.com/Site/EN/Pages/WMS.aspx
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Vychystavani, baleni a plnéni objednavek

. ¥
P
https://www.conveyco.com/technology/order-selection-systems/augmented-vision-order-picking/

Zdroj: https://www.zebra.com/ap/en/solutions/industry/transportation-logistics/warehouse/picking.html

Zdroj: https://www.ssi-schaefer.com/cs-cz/produkty/order-

X picking/paperless-picking/pick-by-light-a-put-to-light--193860
VO I CE frantisek.koblasa@tul.cz
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Expedice a doprava

* Planovani nakladky

* Planovani obsluhy a tras

Server-Side
Software

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Zdroj: https://www.ieiworld.com/smart-factory/en/warehouse-management-system.php
Zdroj: https://linfasystems.com/revolutionizing-logistics-tbo4s-3d-load-planning-integration-with-easycargo/

frantisek.koblasa@tul.cz
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Pracovni management

* Planovani smén

* Prirazovani pracovniku k zakazkam — vychystavaci
plan.

* Obsluha manipulacni techniky
* Ochranné pomucky .

Schedule Editor - Posted < s =) o

\ V4 Py Week -
7 [ [ =
. O e n I a C e rt I I a C e ; Unfilled Shifts ScheduleAccuracy ~ Sales s Forecast Projected Cost o Filter o >
£ Week Tota 216 Mon 08/17 Tue 08118 19 Th 08/20 Frioa/21
z Employee Hours: 2175.50 343,50 Hours: 303.25 Hours: 31375 09.25 Hours: 269.00 Hours: 312.(
3 Demand: 200600 30400 Demand: 280.0 Demand: 2720
1200

1200 prm - 09:00 pm 1200 pm - 09
Bagger Bsgger

<] 0700 am -0
Customer Sery

08:30 prn - 05:30 am 04158m-01:

Maintenance Clerk. Maintenance (

Zdroj: https://blueyonder.com/solutions/labor-management

frantisek.koblasa@tul.cz



Sprava prostoru a nakladky

» Spravu parkovist a doku - navigace - spravné
nakladaci doky.

* Podpora cross-docking
e Kontroluje prijimané zakazky oproti aktualnim
zakazkam odbeératele

* Informuje prijemce, zda ma byt zbozi umisténo v
lokaci cross-docking Cu jinde.
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Management automatizované manipulace

e AGV systémy —
o Trasovani
o Nabijeni

O Servis ¥
Vé s 7 v 7 \) N
O P I a n OVa n I a rl Ze n I a kt I V I t Zdroj: https://www.swisslog.com/en-us/products- systems -solutions/transport/agv-automated-guided-

vehlcles
75

ﬁ ‘ 1 N 14 “
] | - 4 |
g [~ 4
4 i
|

Zdroj: https://www.foodengineeringmag.com/articles/98230-flexibility-is-

Zdroj htt S: ngheinrich.cz/systemy/a tomat cke-skladove-systemy/automaticky-sklad-
key-for-automated-pallet-movement-in-cold-storage-facilities J: http //WWWJU gheinri z/y y/au ! Ve-sy: y/au Icky-

drobnych-dilu/regalove-zakladace-drobnych-dilu-492166
frantisek.koblasa@tul.cz
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Obalovy management

* Ruzné druhy (obalovy predpis):
o Palet
o BoxU
o Obalové vyplné
Zakaznické obaly

* Planovani poctu a rotace N
. BITO

o obaly se poskozuiji, recykluji, vraci
O maji zivotnost

Zdroj: https://www.dobralogistika.cz/boxy-bito-prehled
frantisek.koblasa@tul.cz



