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Digitalne orchestrovana vyroba
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Svetovy lidr v oblasti energetiky a automatizace

ABB Group

Sidlo: Curych, Svycarsko

132 000 zaméstnancu v pfiblizné 100 zemich
svéta

Zakazky v r. 2016: 33,4 mld. USD
Trzby v r. 2016: 33,8 mid. USD

Akcie kotovany na burzach ve Stockholmu,
Curychu a New Yorku

4 divize:

— Elektrotechnické vyrobky
— Robotika a pohony

— Prdmyslova automatizace
— Energetika
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ABB v Ceské republice

ABB CR

Divize ABB:

— Elektrotechnické vyrobky
— Robotika a pohony

— Prdmyslova automatizace
— Energetika

Vice nez 3 400 zaméstnancuU
Trzby v roce 2016: 14,4 mld. K¢
Certifikdty: ISO 9001, ISO 14001, OHSAS 18001
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ABB v Ceské republice

J

Jablonec nad Nisou
Vyroba, R&D, prodej

Trutnov

Teplice
\Wyroba, inZzenyring, prodej

Prodej

Most
Inzenyring, prodej

Ostrava
InZenyring, R&D, vyroba, prodej

Praha
Sidlo spole¢nosti ABB CR, prodej, inzenyring, vyroba, R&D

U

Plzen
InZenyring, prodej

Brno
Vyroba, inzenyring, R&D, prodej
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Nabidka ABB s.r.o.

Divize a portfolio produktu a sluzeb

Elektrotechnické vyrobky

Kompletni sortiment vyrobkl a systému nizkého a vysokého napéti, véetné modularnich rozvoden, vyrobkl distribu¢ni automatizace,
rozvadécu, vypinacu, pristrojovych transformator( a senzor, vyrobk( pro fizeni a kontrolu, domovni elektroinstala¢ni material, montazni
skriné a kabeldazni systémy, v€etné KNX systému pro rfizeni budov, nabijeci stanice pro elektromobily, solarni invertory, servis.

Robotika a pohony

Motory, generatory, frekvenéni ménice, mechanicky prenos energie, robotika, vétrné a trakéni ménice, servis.

Primyslova automatizace

Ridici systémy a komplexni dodavky fedeni pro automatizaci a elektrifikaci elektraren a primyslovych podnikd, pfistroje pro analyzu,
méreni a regulaci, inZenyring pohon( a servis, Operacni centrum Ceska republika.

Energetika

Systémy pro prenos a rozvod elektfiny z konvenénich a obnovitelnych zdroju. Systémy a vyrobky pro energetiku, rozvodny a pristroje VVN,
vykonové a distribucni transformdtory, automatizace rozvoden, zarizeni a systémy pro komunikaci, automatizaci a rizeni siti, polovodice,
servis.

AL Ik D
MmPpp



Divize Primyslova automatizace

Systémy a FeSeni pro prumyslovou automatizaci
(Praha, Ostrava, Most, Brno)

Komplexni digitalni freSeni pro vyrobni podniky (MOM/MES)

Dodavky ridicich a elektrickych systémU a feSeni pro prumysl
a energetiku, programovatelnych logickych automatu (PLC),
distribuovanych fidicich systém (DCS) véetné pohonarskych
aplikaci

Prodej pristrojl pro méreni a regulaci il

Servisni portfolio pro instalovanou bazi rfidicich systémU ABB

T LR \,_:n%

napri¢ pramyslovymi segmenty e T\ e d L
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Hlavni zakaznici ABB Ceska republika
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Manufacturing Operations Management

Digitalné orchestrovana vyroba
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Architektura

Pozice ABB Ability™ MOM

T@T ERP / Business Systems

IT

ABB Ability™ Manufacturing Operations Management

Process intelligence Manufacturing execution Production intelligence Production optimization
L
£ n-%g
-
-t ¢ 7y %
Building Management Power & Energy
(BMS) Management (PMS, EPMS) Connectivity Data Storage Common Services

- ,Orange Box”
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ABB Ability™ Manufacturing Operation Management

Digitalizaci smérem ke zvysSeni konkurenceschopnosti

@I’ ERP / Business Systems

ABB Ability™ Manufacturing Operations Management

Process Intelligence Manufacturing Execution Production Intelligence Production Optimization

@

%

Connectivity Data Storage Common Services User Experience Reporting
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ABB Ability™ Manufacturing Operation Management

Process Information Management System (PIMS)

Manufacturing Execution System (MES)

Dashboard

MOM Apps

Trends
Events

MOM Apps

Excel
Analyze

MOM Apps

Energy
Monitor

MOM Apps

Batch
View

MOM Apps

Batch
Investigate

MOM Apps

Poskytuje interaktivni reporting a analyzu, mistrim i
management

Vizualizuje v redlném Case vykonnostni metriky a
propojuje je s KPIl top managementu

Sleduje procesy napri¢ oddélenimi/zavody, upozornuje
na kritickd omezeni a neefektivity

Identifikuje potencidl pro zlepseni, prioritizuje kroky k
zvySeni efektivity vyroby

Motivuje vyrobni pracovniky k plnéni pracovnich pland a
maximalnimu vyuziti zdroji a dosazeni kvality produkce

* Sprava vyrobnich prikazu

» Kapacitni planovani

« Rizeni materidlovych zasob

* Napojeni na skladové hospodarstvi
* Quality Management

* Rizeni

« Downtime Management



Efekty zavedni MOMu - Dosahovani konkurencni vyhody
Co prindsi MOM:
Konkrétni pfinosy

W ZLEPSENI VYUZITi ZDROJU, PROPUSTNOSTI A DODACi DOBY +10-20% ZLEPSENI OEE
Dﬂﬂnﬂﬂ -20-40% DOBA VYROBY

> SNIZENi SPOTREBY MATERIALU A ZASOB o
‘ -9% NEDOKONCENA VYROBA

Q ZLEPSENI KVALITY A SNIZENI ODCHYLEK, CHYB A ODPADU -50% ZMETKU/ODPADU
M\ O PLNENI REGULATORNICH PREDPISU -50% ADMINISTRATIVY
I_Iﬂ

AGILNi VYROBA
ZAJISTENO!

Q00 ZAJISTENI KONTINUALNIHO ZLEPSOVANI

W ZAJISTENO!
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http://www.hoganas.com/en/
http://www.hoganas.com/en/
http://www.britishsugar.co.uk/home.aspx
http://www.britishsugar.co.uk/home.aspx
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ABB Ability™ Manufacturing Operations Management

Overview

T

Process Intelligence
£

Connectivity

i

ERP / Business Systems

@&

Data Storage

Manufacturing Execution
.

%

Common Services

PLC/SCADA/DCS

©

User Experience

Production Intelligence Production Optimization
&l
(@8 al

Reporting

ABB’s manufacturing operation management solution is a
comprehensive, scalable and modular suite that encompasses the key
MOM capabilities:

- Process intelligence

- Manufacturing execution
- Production intelligence

- Production optimization

ABB Ability™ MOM

- enables the various plant stakeholders effective decision-making
and reliable lean production execution by fully integrated operations

- is based on a platform encompassing core common services.

- contains rich out-of-the-box functionality, easy to configure

modules to address specific industry needs as well as a SDK for
customized applications.

ABB understands the need to model and adapt the solution to your
specific business needs in order to achieve real competitive advantages
for your company.
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Manufacturing Operations Management
Process Intelligence

Process Intelligence

DASHBOARD

TRENDS & EVENTS

Process Intelligence

]

EXCEL ANALYZE
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ABB’s MOM solution

Enabling consistent and efficient manufacturing

- Collaborative interactive
dashboards

- Trends and Events

=y

0.691538870334625

* Eventviews and analysis
- Excel Analyse

* MS Excel add-in for calculation,
data mining and reporting

15A) - 05
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Dashboard App

Interactive instant reports and analysis

ass Decathlon Services

Time span

R4

&

Quick Save

(21

- .. N

1163001 [¥] 1763008 [¥] — TT63010

Drag data sets views to
your Dashboard - swipe
to change from grid to
trend to graph etc.

9Q2015-02-27 08:00:00 2015-02-27 09:00+

Save, launch and Q2-27 080000 2015-02-27 09,000
create Favorites S
to reuse your
Dashboards o P

001.55 =8

Duplicate views with

different time scope or =F017.46 | |

use active time scope
(playback of historical
data)

\F“ -

=g

Smart
intelligent
search with
time scope

Data sets from
different
applications
according to your
search

0.43

I ROTISA01: 7.88128 I ROQIRSA: 26.81773
I\ ROQIRSA: 2681773 I\ ROPICSA02: 069154

F3U302FIQ002Act
3-9 F3U302FIQO02Act

PT63001
PT63001

PT63002
PT63002

PT63003
PT63003

PT63004
PT63004

QIT63001
QIT63001

ROPICSA02
ROPICSAG2

ROQIRSA
ROQIRSA

ROTISAO1
ROTISAO1
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Trends and Events App

Trend analysis

©
]

Quick Save

Smart 5

p— \\ ( intelligent
\ \ search with
time scope

Save and reuse
your trend
analysis

Drag trends to
the trend
display

Color map showing
deviation from
configurable limits

J ‘ ]

Main trend display wit
different presentation
styles, zoom, pan,
multiple axis, different
aggregates etc.

Events related to 2016-06-19 18:34 2016-06-20 00:34
current selection of

trends

2016-06-19 18:34 2016-06-20 00:34 2016-06-20 12:34

2016-06-19 18:34 2016-06-20 00:34 2016-06-20 06:34 2016-06-20 12:34

Settings  Values |JEVGRIN

Severity | Local Time Source | M Sub Condition Priority Condition | Category Name Class | Process Section Object Description  External Name
600/ 6 2 | Object error Rising 2 Process Condition Event | 600 2
600/ 6 cknowledge of O condition on object TT68302 has been requested. 2 nEvent | 600
600/ 6 cknowledge of L condition on object TT68 been requested. 2 nEvent | 600
600/ 6 2 | Acknowledge of LL condition on object TT68302 has been requested. 2 nEvent | 600
600/ 6 bject error Falling 2 nEvent | 600
600 6/20/ bject error 2 Process Condition Event | 600 v

Q  Trends per*

8 hours

PerformanceTrends1

Performance trends 1




Trends and Events App

Events

Save and
reuse your

event
analysis
6/17/20T0 Tarr—orm PT63001
6/17/2016 1:47:42 PM PT63001
6/17/2016 1:47:42 PM PT63001
6/17/2016 1:47:42 PM PT63001
6/17/2016 1:47:40 PM PT63001
6/17/2016 1:47:40 PM PT63001
6/17/2016 1:47:34 PM PT63001
6/17/2016 1:47:29 PM PT63001
6/17/2016 1:44:58 PM PT63001
6/17/2016 1:44:58 PM PT63001

6/17/2016 1:44:58 PM
6/17/201

Event statistics - Most
frequent events sorted by
user defined event
attribute

1035

Message

L Falling
L
10 Forced)
L
L Falling

Event statistics —
frequency over

Acknowledge of L oY
Acknowledge of LL condition on object PTOSDD
10.Value 05687778 -> 2

L

L Falling

L

L Rising

10 Forced False -> True

10 Forced True -> False

[

L Falling

Rz Smart -
intelligent
search with
time scope

Event Category Description Se»'e"”';;r" = vl Conditon Name | Process Secion Cls
ondition Event | £ cenaing scll
s Condition Event | &) sortDescending 6
ondition Event
s Condition Event { S Group By This Column
ondition Event how Group Panel Drag one or

ondition Event

ondition Event Best Fit

Show Search Panel

6C

6C

. )l 6C

Event grid with &

. 6C

powerful sorting, &
grouping, search and o
customization of layout “
onainio! J 6C

‘ondition Event 600 6C

Show Column Choog Several event
Best Fit (2l columng) Categories to
? Filter Editor. the canvas

TT63008 28 3% .

Source ‘ Message -
Source Message  Count ¥ Chart
PT63001 k L

QIT63001 LRising

P L Falling

ROQIRSA i

PT63002 LL Falling

ROPICSAQ2 51 6% E—

PT63004 48 6 EE—

UVE3001 45 5| E—

ROTISAQL 36 4% E—

SDS Audit Trail

Last 5000 audit entri

ss Condition Event




Excel Analyze App
ODBC based data access in MS Excel

Access History data in the well known Excel spreadsheet format
for:

— Creating reports

— Perform calculations

— Data analysis

Excel sheet templates using History ODBC to retrieve:
— Variable names

— Variable history values

- Events

FORMELN  DATEN  UBERERUFEN  AMACH

& W ==

a - fr
[ © o e [ H 3 o 3
‘\ I" Decathlon Excal Analyze
Crudential oy [ | [ e

m R T TT — e v R —— naive | ot varsbte |
< um Adrrarntrates wariable | bnd uie_ ame-10-s pa
LC Gt Evants |
& [frssage 5] - Sewerl - SourmeSers] < Changefla = Newsts - Evestid |~ |
9 on 140500150800 75 DPCAECLENT £ ERSE 13
1 on G55 0600 75 OPCAECLENT
1t on G55 0800 75 OPCAECLENT

731 ORCAECUENT

MOTan:

=
o0

MOTmn
iz
iz
Qs
0z

10,2013 0800

10.00,2013 0800
10.0,2013 0200
14,05,2015.0800
14,05,2015.0400
14.05.2015.0400
14.05.2015.0400
14.05.2015.0400
14.05.2015.0400
14.05.2015.04:00
14.05.2015 04200
14.05.2015 04200
14052015 04200
14.05.2015 04200
14.05.2015 04200
14.05.2015 0400
1405115 pan

103 nam

10,7013 na0
14.0,7013 0201
14052013 5201
14,05,2015 0801
14.05.2015.0201
14.05.2015.0801
14.05.2015 0801
14.05.2015.0801
14.05.2015 0401
14,05.2015 0400

251 CRCARCLEN
51 CPCAICIENT
31 CECARCIENT
5 OFCARCUENT
75 OFCAECUENT
T3 DECAECUENT

5L OPCAECUENT
5L OPCAECLENT

bR B B B 00 002 - - M - B

1, 7m e

1,91479E413

5,47E7E 18
20956418
4, T205E418

1AmEEaY
BATIEIR
smmsEas
1040326413
1,7050E413

3,1473E48
7,5187TIE-18
137343613
LA7TSE-13
51437IE-13
TTHSME1E




Collaboration Table
Share your knowledge and ideas

— Modern and interactive large screen to engage users and unlock the power
of your teams

— Collaborate and share your knowledge in an intuitive and user friendly
environment

— Takes advantage of any MOM Application to view and analyse data
— Dashboard App optimized for Collaboration Table

— Ergonomic table with height adjustment and 180° angulation

— Designed for industrial use
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Collaboration Environment
Data analytics supporting operations
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Manufacturing Execution System



Manufacturing Operations Management

Manufacturing Execution - MES

'I@I' Manufacturing Execution

PRODUCTION ORDER MANAGEMENT

Manufacturing Execution MATERIAL MANAGEMENT

WAREHOUSE MANAGEMENT

QUALITY MANAGEMENT

LABOR MANAGEMENT

EQUIPMENT MAINTENANCE MANAGEMENT

ENTERPRISE INTEGRATION

=

ELECTRONIC WORK INSTRUCTIONS
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ABB’s MES solution

Enabling consistent and efficient manufacturing

Holistic in design, modular in implementation. : .
Manufacturing Execution

Accomodates existing landscape with highest
degree of system integration. PRODUCTION ORDER MANAGEMENT

s . MATERIAL MANAGEMENT
Enables visibility across the value chain.

WAREHOUSE MANAGEMENT

Proactive enforcement of process and quality
procedures. QUALITY MANAGEMENT

. . LABOR MANAGEMENT
Seamless manufacturing and business

rocesses integration.
P ] grati EQUIPMENT MAINTENANCE MANAGEMENT

ENTERPRISE INTEGRATION

ELECTRONIC WORK INSTRUCTIONS

Supporting Lean principles

Q7 Eliminate waste

Paperless production

S

Qy Empower workers
Q7 Ergonomic work places
Q7 Do it right first time
Qy Design for rapid
changeover
Qy Minimize inventory
4
4

Culture of continuous
improvements

Pull production from
customer requirements

©ABB \
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Supporting Operators

The right information and the right time and place

Orders, Configuration, BOM

NV R | T Ge & W O

Order relevant data visible in the right
context

Checklists, Quality Control

‘rlg i

E=|c
?‘ T
B

Checklists, In process quality controls,
sampling tolerance management and
non conformance

Material Management

%

Ensures correct material and quantity is

used along the complete process

Notification

ocooooonog
noooooaan
% DOEEonD «

Notification initiated on any event
(message)

Electronic Work Instructions

A Palette Fabrication -3 . s Y

Production  Material  Quality [Documemsl Maintenance  Authenticatio

| B O B

Information  Read  Send message Refresh

Messaging

Instructions, drawings etc

Training, Health & Safety

Maintain knowledge about the process,
product and safety on the shop-floor

Production Performance

Visibility of production status &
performance

Maintenance tasks

I




Production order management
Effective, flexible and reliable order execution

Production order downloading and creation

— Bi-directional integration of ERP to plant floor

— Manual or automatic download of order from ERP and dispatch to
production

— Creating order based on templates

Order overview, checking and releasing

— Filtering for plant area, line and order status (planned, released etc)

— Different levels of approval and checks before order is released to
production

— Priority / Configuration change

Serialization options

— Serial numbers are downloaded from the ERP system.
— Serial numbers are generated in ECS according to deployment-specific
rules

fon|  Production relat,,  Access SLAUHG..

1= Change Priority Show / Hide Products  Refresh | Sho

Orders Cantrol

Hierarchy  Overall Equipme...

Materiz| Manag.,

iguration || Delete Orders  Unfinish

~ & [ Planned production orders (@ out of 3 checked)

InvEntory Matia.

Froduction Contral Advan.

outing | Create Orders Download Order Download Orders ERP Eror Codes

ced | Workflow

Quality, Nan-Ca...  Docul

menthMan.,  UserManageme.,

& L e I @ O O O

ERPintegration

Audit Trail 2 Ve,

Overview  Authentication

Froduction

e3d Corporati [0 Pty * CustomerOider  Lineltem  ProductionOrder  Quantly  Description Froduct Ty... Seheduled Start < /
Tasks Filt
& P zurc e O High 1450020 E45000100 200 Whole Wheat Bread  Bread T2F015 1220, astaiter
B
- Lasf Production O High 1450025 E45000101 200 Whole Whest Bread  Bread 7427/2015 120, g | Bee [Bareed({Ropates
1 S| Fiom Scheduled Start
& M processin 3 e O High 1450045 £45000120 300 \hole Wheat Bread  Bread /2742015 120, T T
Provesin . To Scheduled Start
[JWedhesdsy, fugust_ 5,20 »
From Scheduled End
(O Wednesday, Auoust_3.20 v]
n || Production orders in production (0 ut of 3 checked) To Schedled Erd
| O FPioty  + CustomerOrder  Line ltem  Froduction Order  Quantity Product Type Soheduled Stat [CWednesday, August 3,20 v
High E-‘)SUHD]-‘U Bread /2772015 12:0... Status
Planned
O High 3456789 £45000167 900 Whole Wheat...  Bread 7427/2015 12:0... ¥ Relezsed
Shaping Small Stated
O High 456783 WO E4S000167 O \eighing 9/22/2015 9:56..
Backing
Grinding Product in Production Order (0 aut of 2 checked)
[ Bachho ! Stats Active Product Segment
O 1427001 Released Processin: 9
O 1427002 Started Packing
‘ »
4 Management 1 administralor {58 EcsQueny. 01 003s  @[<] EEMan |5 (1416
H [ 216PM
L FaTElml R T L]




Production Management - PO/Product Status, WIP

Transparency, Visibility

— Asingle report displays information about the batch, production order, [F i L —

s Maragement  Quaily Masagement  Mpirta=arc Masagement Mt Trad and Vecsiorng  User Maragement

and work in progress all in one place. ‘& & & & a o & &

----------

— The progress is indicated by the color schema applied on the production | ... ———

steps belonging to a selected product workflow. — —-— -
2 -BatchDispatchSegment
— For each production step Releasing, Starting production and Finishing somem o |
production is presented with all relevant details e p—
;mw ndingSegrm ‘ 7 VialsFllinglineSegment :\:::u-w&w-«

soye Q=] (WFMsn C0e2
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Production Management - PO/Product Status, WIP

Transparency, Visibility

Froduction | Froduction related

o @

B ey SR

Parar

Access & futhorization  Hierarchy  Overall Equipment Effectivene ss

Material Management  Inventory Management  Quality, Non-Conformity, Downtie...

Management - administrator

O A @

Dacument Management

[= Lo =

OrderSequencing || Scheduling | Brief Info Genealogy

Orders Templates

User Management Audit Trail & Versioning ~ Ovenview  Authentication

Management ariar
Routing Configuration Orders Sequencing  Scheduling Traceability Order Templates
Search options: Product's production details
‘P’ﬂﬂ“ﬂ M "‘ Praduct properties A1 [ 1 -Packing 8-Processing 16 -Shaping 21-Packing
% | Seriol number [ 142/002 Paused (Planned break] Finished Finished Storted
Search Product type 9172015 1000:00 &M 9/17/2015 10:30:00 AM 9/17/2015 10:16:45 AM 9/17/2015 12:12:27 PM 9/17/2015 1:40:1
oroducts it operator Packing ECS (Controller) Processing operator Shaping operstor
roducts lis Start prod. time | /182015 5:12:27 PR beasurement
Number of products: 24 & -Pracessing 8 -Prasfing 17 -Packing Look
142/001 ? Released Started Released Hoisture
= RA Product Status Y17/2015121148Ph 571772015 12:11:50 Pt P
143,001 % -Pracessing — 18-Packing ramperature
operator racfing
143,002 Active segment Started Started
- s | Packing Started | SIHI015 101227 &M 9172015 1012:38 AM 10-Pracfing 9/17/2015 12:1350PM  9/17/2015 12:1355 PM
149/002
s — ECS (Controller) Processing Finished operator Packing 22 -Packing
- 150/002 | o . | 91772015 121150 Phl isastrsmsny kol Paused {[Shift ¢
4-Processing Look oK l
167/001 PO info operator Praofing 971772015 1:45:2
167/00¢ Paused (Missing Material]) Meizture 12 operator
645/001 Matarial No. 102030 =| | 912015101238 AM | 9/17/2015 10:13:36 AM 11 -Backing e !
- | Temperature 13
648/002 Number 5000142 Paraskevi Chamopoulou  Processing Released et 23 -Packing
- WO.E45000143.001 =
Started
WO,E45000142.002 Lineltem 5 -Processing 12 -Backing 1772015 2001
WO, E45000143.001 Started Started 19 -Packing LEEE
- WO.EA5000143.007 Customer order 1450015 =i arte operstor
WO.E45000149.001 9172015 101336 AM | 9717/2015 10:14:23 &M 9172015 1212112 PM | 91772015 1212114 P Paused ([Missing Material]) [—
WO.E45000149,002 Priority 1 Paraskevi C Pracessing operator Backing 9172015 121355 P 971772015 1:40:10 P ook
- WO.E45000150.001 Quantity 900.000 operator Packing Hoiture
WO, E45000150.002 6-Processing 13 -Backing oH
W0, E45000167.001 Released time /1872015 5:09:24 PM Paused ([Planned maintenance]) Finished 20 -Proofing remparaturs
WO.E45000167.002 Start pr. time |:9/18/2m£ 512:27 PM SF/Z01T 101423 AM  O/17/2015 10:15:41 &M 917/2015 12:12:14 P Released
WO, E45000648,001 Paraskevi Cl Processing operator Backing
WO,E45000645.001 End pr. time 24 -Packing
7 -Processing 14 -Shaping
Additional detsils Description Paused (Mach)
Whole Wheat Bread Started Released 1772015 3472
9/17/2015 101541 AM  8/17/2015 10:16:45 A
A A 15 -Shaping operator
Paraskevi Chamepoulou  Processing
Started
PO conf. BOM details NumberOfBatches 2
OAT/2015 111226 PM 91772015 1212:27 PM
DistributionD: True
> operatar Shaping o
< [0 > >
4 Management | ! administrator 5} NerNor GethdvancedS eaich 02s  @[«] EEMan | 8| (0844
= =
2 7] 1]
=

9:44 AM
< BREG 0w




Production order management
Comprehensive routing (workflow)

Available workflow modifications

— Optional paths

— Run-time redirections of production

— Production progress graphicindicator
- Visible ERP mapping codes

Cetee ey aaa, |

-
=
-

ECS workflow and ERP routing merge on production order’s release
— more operations defined in ECS than in ERP

— 1:1 relationship between ECS product segments and ERP operations

— more operations in ERP thanin ECS




Production order management
Order configuration & BOM

Bill of Material (BOM) Order configuration
— accessible from any workstation on a button click — Extend ERP based characteristics (assigned to material code or
— flat bill and multi-level bill of material structure other common field coming from ERP)

— Assignment to production step

— Support for option sets (groups of characteristics assigned to
subcomponents)

— Edit restrictions set on characteristic level

4 2

Position Item Description uu‘;xﬁw Netluantity Unlthlélleasul ‘Warehouse Text Item Mame Item Walue Descri ption

0 a3 ‘feast 2600000 2.600000
0 04 Improver 2.000000 2.000000
0 06 Enzymes 1.500000 1.500000

Substitute Show chawing Close
fiet BOM | | I [ I Refresh H oK. I




Production order management
Discover and control bottlenecks

- Buffer management give instant information to the
operator and supervisor

Configuration view

— Buffer type - defines, what volume of the buffer should
be expressed in

— Quantity/Units
* Machine time
* Labor time

Management/Operator view

[Buffer list]

WERL

bending capa

HWJPD Testen

HYiPD ZX0

Finishing Gehause
i

[Buffer name] |<MT

ey
[Buffer tvpe]l  [picces [Product types]
Cubicle
& [Sreater thanl € [Less than] L Profssembly
[ FreFroduction
= O zxo
[Switch from green to yellow] s000 = Ol =12
O zx2
[Switch From yellow to red] 10000 S O as =l
[Workstation In] [“orkstation Ta]
O warehousestation = O warehoussstation -
[ BendingStation [ sendingStation
O eoldweldingrobat O eoldweldingrobot
[ Busbarstation [ BusbarStation
Robotcehstation [ robotGehstation
[ RobotPlatStation RobotPlatStation
[ FinalTestingstation [ FinalTestingstation
O Finishinastaticn_Cubicle O Finishingstation_Cubicle
O HighvoltageTestingstation [ HighvoltageTestingStation
[ Lasercuttingstation [ Lasercuttingstation
[ LeakageTestingStation [ LeakageTestingStation
O mMainwarehousestationl O mainwarehousestation1
] MainwarehouseStationz [ MainwarehouseStationz
O mManualweldingstation O manualweldingstation
[ PreProdwarshouseStation [ PreProdivarshoussStation
O Funchingstation O Funchingstation
O ToxPurke [ ToxPurke
O zxocablecompartmentstation [ zxocablecompartmentstation
O zxoLowvoltagecompartmentstation O zxoLowvoltageCompartmentstation
[ zx0PowerParkStation_Fini =l [ zx0PowerParkStation_fini =l
e —=—

Abrechen l

El-&9 Testing, Area
&9 (Buffer PEMZ mavx.3p.)

% HighvoltageTestingstal

=659 FinalTesting, Area
! FinalTestingStation
=198 worfertigung, Area

=559 (Buffer PYF2 max 3p.) Geb
FinishingStation_Cubicl

45 Bendingstation
[=-&99 CMT_Roboter, Area

H %) BoldweldingRabot
J RobaotGehStation
4 RobotPlatstation

Hig

oo ogd o

a5 Gehasuss_schwelB{mT, 0, 00000pcs
;rf—‘m—}_,

FManualieldingSEaTeT




Quality Management
Enforcement of quality & compliance measures

— In process enforcement of quality and compliance
measures

— Collection of measurements and checks required on
each production step:

* required, optional
* on start, on finish
— Definition of Measurement Groups
— Definition of individual measurements:
* is required
* multiple values
* remarks possible
— Support for sampling and testing requirements
— Tolerance management

Operator view

S

%) |&

Colors

ccccccccc




Quality Management
Checklist and collection of quality parameters

®]  Prioity  ProductionOider

| . E 45000167 30|
1 45000142 a0
[ E45000143 Ell
Batch Na ! Staus

142/001 Released

Processing instructions

During normal operation do not place any instruments or hands
inside the mixing area or around the planetary

[v] OK

Check that the mixer chamber is clean

[v] OK

Open safety guard (THIS SHOULD BE CLOSED AFTER
MANUAL CHARGING. THIS WE HAVE TO IGNORE AS WE
DONT HAYE THE CHARGING STEF)

¥ OK Rm

Username
‘Matilda Steiner ‘

Password

1-**1-**1-*‘ ‘

=) T

Cortinue later ] I oK. | [ Cancel l

ct

oo1

30

al Bread

uantity
Lantity

Recipe

&

o

B Manual Stop

L Processing - operator [=fa] x |
Froduction | Quality  Documents  Authentication
! o ® o e
® ® ® 0 © =2 & @
Start Pause Resume Finish Refresh kL £ - L Lesans L £ 10 =2 laacti hdats L Lahiliby b RQead
Parameters =] x
Control
= Serial number: 142/001 ~ o |[Farameters P

ﬁ]ziﬂ Dashboard )
B 21.78°Cc 2

2027 w

Q 6535 v

4 Processing \ 11 operator

\ £5 Dverview Anhorelpdate

RCVD

Q@ |@Mam |:n:‘Q:§1[I:[I§,;§

©ABB
March 1, 2018
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Quality Management
Checklist and collection of quality parameters

e Processing - operator - a x

Production| Quality ~Documents  Authentication

> = e e ©
E QO = s W e <
Start Pause Einish  Refresh ‘ PRI, ST Mdatecial st o oo
Parameters 3
Contral

[E Piiority ¢ Productionlirdsr 0 Sl Racncioc R
[ E45000167 90 (=) @ Dashboard (=)
Processing instructions — ashhoar e
0o E45000143 30 | Unload 0 ﬂ 21.90°C ~
Take unit dough piece and [oad into sample box.  Slide onta back
1 E45000142 90| | Texture analyzer.
- Rie
Y]
Processing checks
Dough firmness [8 - 12]
E!
Dough stickyness [4 - 6] pct
001
B 30
Batch Ho ¢ Status at Bread
142001 Stated Weork of compression [25 - 30]
&5
The value [24] is out of defined range min [25] - max [30] uantity
uantity
10.000
] I Discard changes I Continue later ] I oK l [ Cancel l
P Manual Stop

4 Processing |1 operalor | . {54 Dverviewsnhorelpdate ROVD @




Quality Management
Non-conformity reporting

— Deviation from the product, process, procedure, or
compliance specifications.

— Submitted

« on demand by the operator

« automatically if measurement out of tolerance
— Configurable NCR reasons
— Configurable NCR actions (abort, resume, decide)

Operator view

Management view

ECS

Relates to Praduct 145/001
Stat Fraieed Reason description

Altach message
() Resume product Lok product () Abart product
Reason Ner description

pH too high Measurement for product 145/001 was out of talerance.

Entered value: 14
PH too low Lirnits: min - 8. max-12.

Temperature too high
Temperature too low

Invalid package

Generic NCR
Alttachments
File nane Created by Creation date
A\ b HD



Quality Management
Non-conformity configuration

Management - administrator

Production  Production relsted  Access & Authotization  Hierarchy  Overall Equipment Effectiveness  Material Management — Inventony Management | Quality, Nor-Conformity, Dovntime Document Management  User Management  Audit Trail & Versioning  Overview  Authentication

S = 7 [ IO T (I~

Quality  Quality Cateqories Quality Data Masks Quality Histary | Dowintime Downtime Assignment | NCRs Filter NCR Admin

e

=
msx

Tests Downtime Mon-conformity
Reasons assignment Reasons
Seqments Pracessing "‘ - o
& Add Edit & Remove
Available reasons Assigned reasons
Negative Consumption = Type: Ner
Overcansumpion Imald pacioge | Tempesureaolow ECS =
oH toa low eraperature tao hig
sy | |Temperature too high pH too low
Temperature toa low pH oo high
Ouerconsumption
Invalid package Code [Unigueld]
Generic NCR [ ]
Negative Cansuraption
Type: Sot Nams
Desciiption:
<<
Statuses Definition: g
=i -
’& Add ] ’ & Edit I Ié Remove Igg Refresh izl EuzricdlD
- [ cnaice vl
Type

Drag a colurn here to group bythis column,

D3 Fors nematon g
Status Responsible Sequence

+ |Raised 1
’ Save I | Cancel |

“4 Management | administrator 454 Mer.NerReasen, GetByPioductSegmentld 022s @ [EMain | = (-10.23




Quality Management
Configuration - Recipient concept

— A set of recipients must be defined to specify the conditions that e Ty Y e P
must be fulfilled for measurement/check collection. o 2 b BIde > |0F
« Equipment Instances, e
« Equipment Definitions,
* Persons, o
« Person Types, e = oo
* Roles, e JoEr i
« Production Orders, Z:fl:'.'fm pam—
» Product Types, — :M .
* Product Segments, ==
* Products,
* Material Types, ; :
 Characteristic | = 3% =~

— Recipients can also be grouped together in recipient groups
- Between two different groups, there is an OR condition.
— Between recipients in one group, there is an AND condition.



Quality Management
Configuration - Quality plan and sampling

— Attaching the rule to a particular quality measurements (when to be F‘p -_— A

. \
taken, on which event etc.). S ———

New Measurement Group

% Def
— Special quality check e.g. after each 100 products are produced. 2 | eone]  Measuramen Group Definion
— Quality checks configuration for: KR [—
. production step Short Name: SpecialQualityCheck " Every) 00Praduct .
Full Nlame: Special Quality Check EVQM DDL:;nf ‘ . ' . l—'
* user permissions Lo
* TeSt type - e‘g‘ Walid to erj;azg 30 :::: 2017 : I:]
+ 1st 5, 5inl, 5in2 . L
’ ’ Creation time: : I:I
— Sampling Cycles Sexnce ; 3

[ show Archive Measurement Groups.

®% Users | X Configuration Ma. .| = Documents | Il tnterruption assi.. | K] R admin | [¥ Quality | B} Product routing | . Printing Manage... | WarehouseCantrol | Virtual Trainer Mana... | A Buffer Man. [ B System Configur

Current User L




Quality Management
Quality History

— Quality overview for specified period of time
Filtering per production order and times interval

Grouping per production order, user, production
step, etc.

Possibility to set final quality confirmation mark

r— i o =
Management VieW Podution [Produton rared| Dowlime oed Necarkrsty AL Trollaed Veeiong  Matel Mumogement  Use Mivogement  Decument Maragement
F H T B LD O &
o rers || Froduct Rauting || denes quily F—r
Etfiisgmion o o dewslgy it aw Suber Wamagement | Oreral cauiament efecihensss
Prechactinn Orel fTET Gexch || e J e
Precuts
e e o 1 .
) 1 s 1
el
T Comeus
[ M 1L [ I al i [ ][ ail 1. Neng ]
Hare Vilue Rerraks Curert T —— oducticnorder Sevol nurberProduct segment ]
I e O
& Calan
= Comfimze

Tis Tess 4 137201340 JrETS s 1

4 Management Ca {45 Comity Testhmsder GeDyProcuctindProductSegrastieiibuery DM s D[x] ¥bnin (164D
=T — =
AL Eb HR

MmPpp



Electronic Work Instructions / SOPs
Brings consistency in manual operations

— Guides the operator through each step with the
required production and safety instructions and
checks

— Different categories of documents (safety,
procedures, equipment etc.)

— Displayed based on defined recipient
— Accessed from multiple sources:

» shared folders

* ERP (e.g. SAP DVS)

* PLM systems

* PDM system

* Engineering Tools

* SharePoint / web etc.

A Palette Fabrication - a - . e . - —

Production  Material Quality [Dl:n:umentsl Maintenance  Authenticatio

< ® B B = =

Information Read Send message Refresh Documents list Documentation

Messaging Electronic Waork Instructions




Electronic Work Instructions / SOPs
Mandatory reading

— On production start, the operator is prompted and asked to read
mandatory documents. The production start can be defined on order
or equipment level.

— The operator must confirm that he read the document(s).

— «Cancel» on this action is not allowed.

administrator
Thursday, January 5, 2017 10237532 Ak

Subject:
Important notice - Storage conditions

Meszage details:

There haz been observations that yeast have been intermediately stored in East area GH Bulding.  This iz non - compliant
az conditions for the zafe storage is not met. Pleaze observe that the corect starage iz in the CC Foaom.

Attatchments:

I hawe readthis message.
ol . Exxit
Meszage read confirmation by user operator will be stored.



Electronic Work Instructions / SOPs
Mandatory reading

a - admini [=]a] x|
Production  Productionrelated  Access &LAuthorization  Hierarchy  Overall Equipment Effectiveness  Materisl Management  Inventory Mahagement  Quality, Non-Conformity, Downtime... JDn:ummt Managementl User Management  Audit Trail & Versioning  Overview  Authentication
td B2 B 4 o e - o o o e )
Infarmations Admin Mewr Edit. Delete Refresh Documents Admin Printing Management Add Delete  Assignment for printer Printing History | Motification Admin
Messaging I on

Show @ Vald O Invalid O &l O Manager's information

from | Thusday . December 23,2016 v | tg [ Thursday , January 5, 2017

1 Groupd

‘ P— ‘ Subject Important notice - Storage conditions Person:operator e 15 expired

There has been that yesst have been stored
inEast area GH Bulding.  This is non - compliant as condtions for the
safe storage is not met. Please observe that the comect storage is in

Thursday . January 5201 v FeTp——
Add groups oups
Fridsy , Januay  6.201 v

Cancel

% Management | (1 administralor | 45 InfomatiorF scipient GetCbisctsybjectTypeld 0205

[2] EEtain

©ABB

March 1, 2018 | slide 45 AI“‘



The Virtual Trainer
Continuously learning — work safe and correct

— Virtual Trainer helps maintain knowledge about the process, product
and safety on the shop-floor:

— Possibility to define questions related to the task or work
environment of the operator. Example:

— Part of a safety procedure

— Test for the operator that checks his knowledge of the working
process.

— Questions can be adjusted to appear only for a certain person type or
equipment instance

— Optionally be blocking — preventing work to continue in case of wrong
answers

ot! Virtual Trainer

Virtual Trainer

Welcome to Virtual Trainer. In order io continue, you
need to answer a couple of questions.

-
ot Category:General

50 kmv/h

Whatis the maximum speed of ve hicles in the faciory? x

(S

©ABB
March 1, 2018 | slide 46
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Material Management
Material availability and consumption

Key functional components

— identification of material

— checking material availability

— tracking of consumed material

— tracking of produced material,

— prioritization and control of source and destinations for material
— material compatibility

— weighing & dispensing

— picking and packing.

— product genealogy reporting.

Material availability

i:?j Material availability

List of material demands and availibility for selected orders. Total: ok 1, not enough 2, material missing 2, no

source defined 0, material not defined 0.

v

Material availability|

Sources

Description

iGlycerin
7 Invisible powder

Material demands

1002 4/29/2014 4:58 PM
Sources
Name Code

SolutionCentainer 1 P\w/H-002

Material demands  Drag a column header here to group by that column.

Target quantity Available quantity

i Production order  Production start time

VialsFillingLineSegment

v RM-001-003 Empty Vials 100 pcs / per package
v RM-004-001 Sterile Stopper
v API-070 Nevirapine

<

Availibility for orders scheduled until
Dienstag .29.  April 2014




Material Management
Material master data and material substitution

Material Master

— detailed overview of material

— definitions as well as complete management for units of measure

— Example: Properties (acidity, hazardous, storage requirements etc.)

Material Substitution

— indicating need for material substitution and providing substitution
proposal

— Original material, Alternative material , Substitution factor

— Original material can be replaced either partially or totally with one of
alternative materials with updated quantities

— Substitution of material can be done automatically or manually (on
demand)

W& Ecs Support-IManagement E@éj

Prod.. Qual.. Inter.. Non.. Audi.. | Mat. Purc..  War. Vers.. User.. Print.. Doc. Infor.. OTH..

= = = = = e
) 7 57, i ;
& 4 (e e e
CREATE - — E o o5 |
Material item
Code @ quantity perpallet 0.000
Type T Brutto weight 0.000
. 0.000
Measure il ] Net weight
0.000
Warehouse UGM Quantity per packaging unit
Number of units per package 0

Sales UOM
Purchase UOM

Warehouse location

Shelf lfe 0 Lot controlled
Pallet type Site
Description
Sales units per trading unit 0.000
Trading units per layer 0.000
EANHE Layers per pallet 0.000
EANKE Volume 0.000
Actuality status Pallet height 0.000
Csve ) [ o= |
RAADIII REPEIW-37-1-T-1EPSA FP m mass kg kilogram [kg] g gram [g] kg kilogram [kg]
UBECDE3 TR20W011231103 REFRIEL. FP m mass g gram [g]
UBFO056 TROZW015030603 ARVILL FP m mass g gram [g] -
J »

4 IManagement ! EcsSupport . '} Erplntegration GetExtemalldsOfProductionOrdersifithStartedProducts ~ 0.031s O|z| Main G




Weigh and dispense

Improved productivity & accuracy of weighing

— Ensures correct material and quantity is dispensed by
verification checks on materials, containers and scales
through barcode identification

— Normal and group optimized weighing support

— Scale integration, bar code scanning and generation of bar
codes labels for destination containers, bags or boxes

‘Weigh & Dispense

—=-_ Weighing

Material
2708113

Zu fein Silo (£)

Source container
Z52

Select material source

P

Scale

-
|y

Current amount
4670

Tare

Zero

Tolerances
Tolerance 1%

Target amount
Valid material containers =
Container Weighed Remaining Starting amo
752 1670 118238.398... |119908.398..
Z31 3000 982768 985768
NR Test Package 1 0 2000 2000

Ok l I Cancel

Weigh & Dispense
—-_ Weighing
Material [ﬁ] Scale &
2708113 Current amount
Zu fein Silo (Z) 4700
Source container
are
52
Select material source
Tolerances
Tolerance 1%
Target amount
Valid material containers =
Container \Weighed Remaining Starting amo
Z52 1700 118208.398... |119908.398...
Z51 3000 982768 985768
MR Test Package 1 o 2000 2000
Ok l [ Cancel




Material Track & Trace
Genealogy

— Providing comprehensive track and traced capabilities from
raw material, intermediates to finished goods

— Product genealogy allows searching and analysis of
production data

— Downstream and upstream
* by equipmentinstance
* person name
* production period
* produced and consumed lot




Paperless Production
Bar code scanners integration

Barcode scanners integration ﬁ
— Simple
- Smart
— PocketPC

Barcode commands support

- start / finish by scanning

- identify equipment / workplace

— selecting products on the task list
— handling standard task execution

Barcode printers integration

— event-driven printing

— configurable label print trigger (on product start/ stop)
— 1D and 2D barcodes support

AutoPrintBarcode 6

Print on stark | .} }
W
Print on finish )\—. '

AL Ik D
MmPpp



Material Management
Smart shop floor logistics

— Material identification (barcode labeling)
— Real-time reporting of
* material consumed
* material produced
— Picking (kitting, supermarket) process support
— Confirmation of material availability
* request
« confirm

+ availability overview

,\ Electronic PickList (QCCard)
— input/scan SerialNumber
— confirm component

— real-time validation against BOM
b) — comments entry, when required



http://www.google.ch/imgres?imgurl=http://www.clker.com/cliparts/2/1/f/f/1194983950939265703workstation_hash_0x89c79_01.svg.hi.png&imgrefurl=http://www.clker.com/clipart-1938.html&usg=___CEA5p9MvAVcQTlJD7LBtNCh2dA=&h=470&w=600&sz=38&hl=en&start=1&zoom=1&tbnid=4qJeDT2wdPH07M:&tbnh=106&tbnw=135&prev=/images?q=work+station+symbol&hl=en&gbv=2&tbs=isch:1&itbs=1
http://www.google.ch/imgres?imgurl=http://www.clker.com/cliparts/2/1/f/f/1194983950939265703workstation_hash_0x89c79_01.svg.hi.png&imgrefurl=http://www.clker.com/clipart-1938.html&usg=___CEA5p9MvAVcQTlJD7LBtNCh2dA=&h=470&w=600&sz=38&hl=en&start=1&zoom=1&tbnid=4qJeDT2wdPH07M:&tbnh=106&tbnw=135&prev=/images?q=work+station+symbol&hl=en&gbv=2&tbs=isch:1&itbs=1
http://www.advantecdesign.ca/images/bom1.jpg
http://www.advantecdesign.ca/images/bom1.jpg
http://www.advantecdesign.ca/images/bom1.jpg
http://www.advantecdesign.ca/images/bom1.jpg
http://www.advantecdesign.ca/images/bom1.jpg
http://www.advantecdesign.ca/images/bom1.jpg

Material Management
Goods received

— Efficient way for receiving purchased materials

* Printing labels

* Entering user defined information (palett nr. locations, expiry dates

etc)
* Quality checks

— Registering and booking to internal warehouse.
— Overview on purchase orders and received goods.

& Ecs Support-

fanagement

Production_ Producioneated_ Downime and o <onornity _ Al Tralan Uersaning_ MatealManagenmen |_User Wanagemert_ DocumentMaragement

& @& @ & ® o @B &

Material substitution Material substitution || Warehouse

Material Master New material fem Ecit materal tem | Units and Measures Packing Actions | Purchase orcrs
veriew class ovenvew | Management
Materia Master Data Unitof Measurments Materis| Substitution Warehouse Gooas{ Purchaze order: |

Material Order Overview | Enter Goods Received | Goods Received Overview

Filter by

® None

7 Purchase Order External ld: how only open orders

Material Code:

Draga column header here to group by that column.

Purchase Order Lines

| External o Remarks Orderstatus site Order Date: Due Date Tolerance Supplier Exter|
b v 157031 Open 4/11/2012551AM 0 IN4028
v 156383 Open A11/2012551AM 0 NOAUS
v 156821 Open A1/2012551AM 0 IN4028
v 150377 Open A11/2012551AM 0 NIABR
Suppliers Supplier Materials
s s
External ld Name Country city - Code ltem Type  Tem Descr Price Currency
v e v v | ez |1 Ctland Prot.. 12 EUR.
GEUsA GEORG MFG SYSTEMS, INC coLoMEIA COLUMBUS, OH 43..
GELcA GENERAL ELECTRIC CANADA canapa MONTREAL Material For Supplier )
GELUS ‘GLOBAL ENGLISH CORP UNITED STATES | ESTADOS UNIDOS
GENCA SEMULTILN canADA Ontario/Canada LIRS
GDPRA GDP FINANCIAL SERVICES CORPORATION coLoMEIA PANAMA, PANAMA || S (ELOBACENGHISH
GEADE GEA RENNZMANN & GRUENEWALD GmbH  GERMANY MONZINGEN - Materis kem Code  ME ADICIONALES,
Material ltems
Frice Deirtion
Reesh
Price 4
Code. T Htem Description H Coreney = -
v v 7
1SFAG11E10RI01L 1 Mce11
3KD121201 1 Ct and ProtPanelsCabinEmpty
3KC121201 1 Ctl and ProtPanel:Cabinassem
15AM3S0000R1007 1 M5132-25 manual motor starter
HAGO01S 1 PRISIONEROS
HAGO014 1 PRISIONEROS
ME ADICIONALES 3 1
ME ADICIONALES 2 f
VEPO&22 2 ADOIPO0160031105 <




Material inventory management
Full transparency of material movement and WIP

- Modeling material storage structure and support material move
processes within warehouses and its elements

- Assignment of WH elements to the specific process segments.
— Modeling warehouse element examples
+ Cells
« Packages
« Containers / Tray
+ Silo
* Material layers
— Manage concrete material instances.

— Attaching cell to a production segment makes logical connection of a
type source, destination or buffer.

— Material compatibility and cleaning rules

— Various cleaning levels are defined based on material before and after
in a target equipment (wet, dry, sterilization, disinfection).

& Ecs Support-!Management

= B |

Production  Production related  Downtime and Mon-..

Audit Trail and Versi...

Material Management | User Management Document Manage...

& o [0 ¢

—

By By =
i (ol ozl
Material Master Mew material item Edit material item || Units and Measures

Material Master Data

List of warehouses

Warehouses

Unit of Measurments

Material Substitution

Warehouse Goods Receive| | Goods Issue

5]

Reload ‘

Drag a column header here to group by that column.

Description

Last updated timest.. Code Narme Type
T
P 3/12/2012 835 AM 119 2405-PTP -METS . .
Detailed view
3/14/2012 1205 PM 110 2405-PTPT (TPT)
3/14/2012 1207 PM 111 2450-PTPT (DOT Copy
3/14/2012 1208 PM 112 2450-PTDT (DD -
3/14/2012 1208 PM 113 2405-PTPT (TPT) Edit
3/14/2012 1226 PM 311 Producto Termir
Delete
3/19/2012 &:31 AM PackingDestination Packing destinatigi— TIGFmal

1405-PTP -METALM...
}ADS-PTPT (TPT) ME...
1450-PTPT (DDT) M...
|45[]-PTDT (DDT) M.
1405-PTPT (TPT)-M....

|r::|ducto Terminado...

3/23/2012 8:26 AM 999 Indirect material Indirect material Indirect material Tra...
3/26/2012 8:04 AM 512 Proyectos SPT Normal Proyectos SPT
2/26/2012 8:10 AM 511 Proyetos DTR virtual Proyetos DTR
el 1 o] 1 ol B
“% IManagement || Ecs Support . i:":f Module Warehouse GetDataObjectForClient 0.002s Olz‘ Main 1724




Silo and container management
Material and inventory management

Silo management

- Information regarding process order, lot, amount, fill date/time, need
for refill, expiration date handling is available at all time.

- Management of mixing layers, material compatibility and cleaning
support.

Container (tray) management

— Containers used for raw material, intermediates or finished material
are managed

- Information regarding production order, lot, amount, fill date/time,
cleaning is available at all time

— Material compatibility is instantly checked

— Cleaning levels are defined based on material before and afterin a
target equipment (wet, dry, sterilization, disinfection)

& Ecs Support-IManagement = | B | )
Production  Production related  Downtime and Non-conformity  Audit Trail and Versioning l Material L User Document
= & = = =
5 B ’ |
[ [ (‘
ates ate
Material Master New material item Edit material item | Units and Measures - d ders
Material Master Data Unit of Measurments Goods I

List of silos

37 38

39 AJ a0

Last updsted timestamp:  9/26/201210..  Lastupdated timestamp:  10/8/2012%:..  Lastupdated timestamp:  12/12/20126..  Last updated timestamp: ~ 10/8/2012 11..
Code: s2r Code: s3r Code: sir Code: S5
Name: Name: Mame:
Type: silo Type: silo silo Type: silo
Description: 2 Descri e
Number of packages: 5 7 fages: 0
Allowed pallet height: 0.00000 0.00000 Jeight: 000000
Materi 3KD121111-., UCCo102 Add AANODOT
iption:  Ctl and ProtP... M iption:  TROSWO00SS... Eh tscription:  AWG 13
[l us 9 H El
r R rial order: Delete Sterial order: 1
Supported pallet type: it type: b
Is blocked:
513 " 859 Attach to product segment )
00 11963 Set cleaning level 00
00 100 00
10 11963 Silo overview ! 10
168200000 4325,00000 00
150 125 Accept material 00
v L— Emit material
Silo out

View silo history.

Last updated timestamp
Code
Name

B

4 IManagement ! Ecs Support

el 1

{55 Module \Warehouse. GetDataObjectForClient

e —

00225 @[=] EEMain | (718:08




Equipment Maintenance Management
Plan and execute maintenance activities

— Plan and create maintenance requests

* Maintenance requests can be issued by operator from an
observation or based on a preventive maintenance plan

— Execute maintenance tasks

* Operators is presented with relevant maintenance requests
including reason, priority

* maintenance documentation and instructions
* spare parts numbers and quantity,
* machine service checklist

— Track

» system keeps track of time when the request was created, started
and completed

» overview of active report with list of active maintenance requests

Management view

— T N
&/ Add New (= | E i
Save and Close ® Cancel
Code MO-634987698235636741
Status ‘ Requested v‘ Suggested Work Time [h] 0
Type 1Breakdown v‘ Requested Completion Date 13  marca 2013 [Ehg
Priority ](Seled Priority) 'J‘J
Asset Q ]
Description M Tasks | z@ Personnel | = Aftachments
Description
New MO
{ | —a [ 2 |
‘% Description Schedule ‘ N Tasks 34- Personnel “=* Attachments
Schedule Type
© Generate Maintenance Order By Time Schedule
Generate Maintenance Order By Event
How Often When and How Long
Hourly ~ Days of Week Start On 2013-0221 B~
Daily [F] Monday [] Tuesday [] Wednesday Finish
@ Weekly [] Thursday [] Friday | Saturday No End Date
Monthly  [7] Sunday Number of occurences 0
End By 2013-03-15 B~



Downtime & Interruption management
Manually by operator or automatically from equipment

— Configurable downtime reasons
— Pausing and aborting product

— Idle time tracking

— Indirect tasks tracking

— Automatic or manual logging of equipment and/or personnel
downtime

— Information about the downtime of product, selected interruption
reason, description, the user and workstation which reported the
downtime, and the timestamp when the downtime started

Pause

Reason type

@ Productive

HabxPauseDetails

Reason
= Production
- Machine downtime
- Machine jammed
- Material Scrapped
- Missing Matenial
- Paint Defects Found
- Poor Quality
- Transport

Non-productive

Description

Abort product

] Cancel




Downtime & Interruption management
Configuration

Downtime and Mon-conformity | Bad quality —Calendars User Management Equipment Management  Connectivity —Authentication
i w 2 &

2 ] -]
Downtime TheoreticalProduc TheoreticalProduc
OEEView ChronogramView Downtime e —— NCRs Filter NCR Admin tionRateView e
Overall Equipment Effectiveness Downtime Non-conformity Theoretical Production Rate
Reasons assignment Interruption reasons
Segments Daytona ']
Awvailable reasons Assigned reasons ‘@ Add ? it fencie @ I
103 101
107 102
109 104
o 05 ert) - Resume
nz 106 M 102(St6rung der Maschine technisch) - Resume
16 108 s | 103(Stérung Nebenaggregate / Infrastruktur) - Resume
18 M 104Werkzeugproblem) -Resume
19 >> n3 M 105(Rusten) - Resume
120 n4 - 106(Q-Probleme) - Resume
21 15 107 (Werkzeugwechsel / Plattenwechsel) - Resume
122 IK -l 108(kein Personal) - Resume
125 P NON PROD. 1l 103(Instandhaltung durch Operator) - Resume
131 nz o
10 110(Maschinenreinigung) - Resume

I11(Einfahren) - Resume

1l 112(keine Auftrége) - Resume
-Jll 113(Pause) - Resume
I14(manueller Prozesseingriff) - Resume
115(Messen) - Resume
IK{Kurzunterbruch) - Resume
IP(Geplanter Unterbruch) - NonProductive
-Jl 116(Nacharbeit) - Resume
<< Il 117 (Werkstuck Handling) - Resume
118(Einfahren Jumba) - Resume
119(Umrtisten) - Resume
120(Programmkorrektur) - Resume
-Jl 121(Nachtschicht / Unterbruch) - Resume
122(Server-Patchen) - Resume
125(PAS Reparatur) - Resume
-l 130(Unterbruch Verursacher AVOR) - Resume
M 131(Rusten (Index)) - Resume




Production Intelligence

Downtime Management
How to collect downtimes and downtime reasons?

@

Downtime data collection Downtime reason assignment

- Manually by operator — Manually by operator

- Automatic registration by equipment integration — Automatic assignment by equipment integration
- OPC — Machine code

- DDE — Sequence

- MTConnect — Manual interventions

-  PackML In MES Client, 800xA, HMI or tablet

Directly (pop-up) or afterwards




Workforce Management

— Collecting efficient time spent per task through Join/Leave actions

— Configuration of production shifts, working hours, exceptional days
and mode of operation

Configuration view

Planning | Dictionaries:

Calendars definition ‘ @ Shifts planning [schedule]

d’ Shift Type definition

5 etz of Equipments definiion

E Shift System definition

Reqistration:

Q, Work registarbion

Date:

’7Pennd | Curent week =l Fom xfomtoe13 x| o xfenrroes x| “ Befveshl

[ [ Start Time | Duration Shitt type
ours

201106

2011-08-

201106

2011-06-

2011-06-

2011-06-

2011-08-

201106

2011-08-

201106

2011-06-

2011-06-

2011-06-

2011-08-




Notification

— Notification initiated on any event (message)
— Defined Notification message templates

— Mail/SMS to defined recipients

Notification Event

Q% Add l i@;\ Edit l l@ Remave

l @ Refresh l

Dirag a column here to group by this column.
Event Deescription Message
Contains: ¥ Contains: ¥ Contains: g
ECS Service redundancy.. ECS Service status is changed. Servi.. System. Server Status. Changed
ECS Service started ECS Service is started ?
ECS Service shutting do..  ECS Service is shutting down 7

ECS Client connected
ECS Client disconnected

ECS Client is connected to ECS Serv..
ECS Client is disconnected from ECS..

System.Client.Connected
System.Client. Disconnected
?

?

?

Timer.Hours.Full
Timer.Minutes. Full

User logged in User is logged in ECS System
User logged out User is logged out ECS System
User blocked User is blocked due to wrong passwo..
Matification Rusle ===
Motiic#on Evert e pussewon reesl] -
+
Subject User password reset et c"{%
Twon Mal -
7] (1} -ECS System
2} - Gitolama Caolana
(3} - willam Hamiter
) Carn | bl




Manufacturing Operations Management

Production Intelligence

ﬁ Production Intelligence

OVERALL EQUIPMENT EFFICIENCY

ENERGY MONITOR

Production Intelligence

@

BATCH VIEW

BATCH INVESTIGATE



Powering intelligent plant decisions in real time

OEE captures and visualize

Visualize real-time performance metrics.
Compare processes across departments and plants.

Finds potential for improvement and prioritize actions to
improve production efficiency and increase capacity.

Motivates production teams to exceed targets and
maximize utilization, uptime and quality.

N = ﬁl%i?]
- ;%H-Lw‘:ﬂt— bR

'|ai|ni|.|m




Current status overview
and drill down to analyse underlying information

'JDawntimeandNon{onfonn'gyrifﬁa’éﬁ%

a8 m > @ @

X Downtime icalProduc rodu
QERView |Shioneamven i tionRateView tionRateAnalysis

ness Theoretical Production Rate

Downtime

Search Options v P X
@ Filter by time period From: ‘Monday, January 11, 2016 = | To: IFriday, January 15, 2016 = ‘
OFilter by shifts Choose Shifts |

Equipment >

|

©ABB

March 1, 2018 | sSlide 64 AI"'



Current status overview
and drill down to analyse underlying information

A admin-Admin — L —
Downtime and Non-conformity | Bad quality Calendars  User Equi @
__ Downtime ) | TheoreticalProduc TheoreticalProduc
OEEView Chi v NCRs Filter NCR Ad
S R BEIENE ot ter M| fionRateView  tionRateAnalysis
Overall Equipment Effectiveness | Eemis I w p I e e

Search Options

v e

x

4 Admin| [ admin|

>

| {} Modules. OEE. GetLineDetailsForTimelntervalMessage

[ Tacchella H160
[ Tacchella H170
[ Polyplus

[ Polyplus Big
[ WFL3

[ WFL4

[ Hembrug

[ Hermle C60

[ Primo

[ Spirit

[ Liechti 1

[ Liechti 2

[ Hermle €50

@Filter by time period From: |Munday. January 11, 2016 T To ‘Fnday, January 15, 2016 @ | Select equipment
OFilter by shifts Choose Shifts ‘ Apply XLS Report
[Equipment >] [Equipment detail Monza > |
OEE - x|l - v 2 x
Current Product Line
Monza Availability 4035 % Performance 97.38 % Quality 100 % H .
OEE: 0.39 = Monz=
[DBess1
OFE Trend O Spa
- [ Daytona
[0 Mammut
Equipment [ Bess 2
Monza [ Aquila I
Piceola 2 [ Evolution
Piccolo 1 [ Tacchella Multitech

[] =2Main (-12:14 -

©ABB
March 1, 2018 | sSlide 65
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Availability - Downtime over time
Line status in chronological order

i admin-Admin

o (5.

Downtime and Non-conformity | Bad quality Calendars _ User € ivity

i &

OEEView ChronogramView

e I I

. Downtime = - | TheoreticalProduc TheoreticalProduc
NCRs Filter NCR Adi
BEMMNE oo eer M| fonRateView  tionRateAnalysis
Downtime N i ical F ion Rate

Overall Equipment Effectiveness

‘ Chronogram data from 4/13/2015 12:00:00 AM to 4/13/2015 11:59:59 PM.

= Details |

| Period ‘U‘ |1‘ ‘4' ‘6‘ ‘8' ‘10‘ |12‘ ‘14‘ ‘16' |18‘ ‘20‘ |22' ‘24‘ ‘26' |28‘ ‘30‘ |32' ‘34‘ ‘36' |38‘ ‘40‘ ‘42' ‘44‘ ‘46‘ |48‘ ‘50‘ ‘52' ‘54‘ ‘56‘ |5 t Products | Legend |

[0 Liechtil
[0  Liechti2 5 o
O HermleCs0 + Equipment: Polymidi

ermle
O Indext gfgz
O Piccolo2 2200
[ Piccolo1 2500
O DMmG

04:00

[0 Kuka 25,00
[0 Kehren 05‘00
& [Dragon | | HE 3F ¥
O Primo 05100
Polymidi
o 5ot 1000 |||
O LB300M 1100 | 11| ||
n 1B300M-W T 12:00
o 13:00
R | | || |

Chronogram Type

x

Machine was running

[ Nicht Kiassifiziert

trung der Maschine technisch

Stérung Nebenaggregate / Infrastruktur
- ‘Werkzeugproblem

- Risten

Q-Probleme

[ Werkzeugwechsel / Plattenwechsel
[ <ein Personal

I 1nstanchaltung durch Operator
Maschinenreinigung

Einfahren

- keine Auftrage

Pause

27 28 29 30 1

Cell Data
Daily| -

Date.  4/13/2015 Start Tme:  8:44 AM End Time:  B:46 AM Machine Name:  chtusbad0044

Display
‘ Start Time End Time | State ‘Inlerruplion Rea.. Interruption Reason Desc | Material Code | Serial Number Interruption Description

S April 2015 i 4/13/20158:30:52... 4/13/20158:44:16... |Paused s Messen HZTFB44565 bee0714b-7aa3-448...
Mot w T F s 5 |JEN4A3/20158:44:6.. 4/13/20158:4451.. Started - - HZTF844565 beeD714b-7aa3-448... -
30 311 2 3 4 5 4/13/20158:4451... 4/13/20158:4621.. Paused K Kurzunterbruch HZTFR44565 bee0714b-7aa3-448... -
6 7 8 9 10 11 12
14 15 16 17 18 19
20 21 22 23 24 25 26

“ Admin| [ admin .

| & Modules.OEE.

istDataForTi

0.04s Q<] EPMain | C12:37

©ABB
March 1, 2018
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Energy Monitor App
ISO 50001 Energy Management

i ABRB gt A

Energy
Monitor

MOM Apps

Visualizes all resources (energy, gas, steam, water etc.)
— Supports custom defined KPl and EnPI

— Comprehensive benchmarking and comparison

— Helps to identify weak spots and saving potentials

— Supports certification regarding DIN EN ISO 50001

— Easy to getting started

» Efficient engineering of the enterprise hierarchy

* Fast commissioning using predefined dashboards

ABB




Batch Production Response
ABB Ability™ MOM “Batch Aware”

— Batch production data analysis and reporting for 800xA Batch
Management with

* Information Management PDL
» Batch Production Response from SV6.0.3

— Ready to use batch template reports to be created on demand
or scheduled upon batch completion

— Batch productivity apps for quick drill down and analysis of
batch production data

» Batch View - browse and view batch data

* Batch Investigate — Batch View + advanced query features of
any type of batch data content

— Batch PR data access interface to MOM SDK




Batch View and Batch Investigate App

Investigate any batch data using advanced queries

™

Batch
Investigate

Batch
View

®

b il Campaign201701121300, Campaign (PR Online)
4 (§i Campaign201701121255, Campaign (PR Online) 1

Search result +
navigation through
traditional batch level
context

MOM Apps MOM Apps

b 03 Product % g%

b 04 Product x_qxy_1

» 03 Product x_qxy_I5,
b 03 Product_x_qxy_17, Bal
3
3
>
4

0 Product_x_qxy_16, Batcl
0 Product x_qxy_18, Batch
03 Product_x_qxy_19, Batch (Pl
0} Product x_qxy.
b (D) UnitProdl
p (D) UnitProcRecieve, Procedure (.

y, Procedure

0s 6
4 () Emptying, Procedure (.1.15)
A PhDischarge, Phase (1.15.1)

p (D) UnitProcRecieve, Procedure (4)
4 0 Product_x_qxy_22, Batch (PR Online)

Batch ID

Product x_qxy_20

Parameters:

Decathlon Services - BatchAnalysis

Tasks Overview | Associations

Campaign ICFull Path Task Label Start Time. End Time
Campaign?0... DemoTransferCa. RODT 2 PM -05:00  1/12/2017 12:55:42 PM -05:00 | 1/12/20°

System Events: -

Available data
from the point of
reference such as
Parameters,
Resources, various
Events and PFC

Advanced

Task Name

UnitProcPrimary 112/201

V. Start Time:

Tag Data: | Sub Tasks:

Calendar

Smart
intelligent
batch data
search with
time scope

Add Time:
End Time:
Batch ID pattern:

Association Name v | Tae
PRTemp
>= (Numerical)

50

Navigate
directly from
PFC

Advanced query of any
batch data content.
Structured queries in
multiple levels like:

Locate all batches within a
certain campaign that have
a PH value below 6.9 in a
certain operation in a
certain unit

Emstrng st rescor

Selease o aared encin
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