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Manufacturing Operations Management
Digitalné orchestrovana vyroba
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ABB v Ceské republice

ABB CR

Divize ABB:
— Elektrotechnické vyrobky

Robotika a pohony
— Primyslovd automatizace

— Energetika

7 vyrobnich zavodu
Vice nez 3 400 zaméstnancl
Trzby v roce 2016: 14,4 mld. K¢
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Delivering value with IT and OT integration

Industrial Applications (OT)

A Digital Model

Predictive
Maintenance
; sp& Performance
/ Optimization

Business Applications (IT)

= Warehouse &
ﬂ[l[l. Historian @ Alarms Q_ Logistics

Management ERP ..ﬁll

)

E Robots
Sensors

E’o\ Drives
@ Motors

Devices

Switchgears

k ABB Ability™

Control I.l"' 9
centers O=

VR/AR g
111l DCS Q

e

PLC

Factory




Modular solutions on common platform
Collaborative Operations Centers closing the service delivery loop

ABB Collaborative Operations Centers

. Operations and - . .
Analytics and . . . Performance Energy Condition Predictive Emission Safety Alarm .
Asset Health Cyber Securit Control Centers
Visualization Tschnlcil Simulation Optimization Optimization Monitoring ssethiea Maintenance Monitoring Management Management e i
uppor
%%n L ‘ , ol R _ - 1752 _L,_@_-l_, S|
Ul 997 Pl | \& =l Wy C 2 O%

ABB Ability™ Platform g‘?‘?ﬁ
IEM Watson



Proposed phase-wise Implementation of digital transformation

Business insight

Phase 3: Prescriptive planning & delivery

- Predictive modelling for enterprise needs
Predict & Improve - Real-time analytics, prescriptive models

- Continuous learning and optimization

Phase 2: Gain insight
L - Manufacturing Operations Management
Analyze & Optimize - Model and analyze data for patterns and insight
- Enterprise Asset management

Phase 1: A 360 degree view
- Gather internal and external data (OEE, process data, energy,

material, etc.)
- Create access to all necessary data

Measure

Infrastructure
* BigData
. ML

¢ Simulation

. MOM
*  Analytics
*  Collaborative Operations

*  Data platfrom
. Data visualization

“
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Architektura

Pozice ABB Ability™ MOM

= ()

Building Management Power & Energy
(BMS) Management (PMS, EPMS)

ERP / Business Systems

ABB Ability™ Manufacturing Operations Management

Process intelligence

|l

10T

Connectivity

Manufacturing execution

-

%

Production intelligence

@

Data Storage Common Services

Production optimization
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ABB Ability™ Manufacturing Operation Management

Digitalizaci smérem ke zvyseni konkurenceschopnosti

'I% ERP / Business Systems

ABB Ability™ Manufacturing Operations Management

Process Intelligence Manufacturing Execution Production Intelligence Production Optimization

@8 ;

IHII @@ f.‘:’.] =

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

Trends
Events

Excel
Analyze

Energy
Monitor

Batch
View

Batch
Investigate

Poskytuje interaktivni reporting a analyzu, mistrdm i
managementu

Vizualizuje v redlném c¢ase vykonnostni metriky a propojuje je s KPI
top managementu

Sleduje procesy napfi¢ oddélenimi/zavody, upozornuje na kriticka
omezeni a neefektivity

Identifikuje potencial pro zlepseni, prioritizuje kroky k zvyseni
efektivity vyroby

Motivuje vyrobni pracovniky k plnéni pracovnich pland a
maximalnimu vyuZiti zdroj a dosazeni kvality produkce

* Sprava vyrobnich prikazU

* Kapacitni planovani

* Rizeni materidlovych zasob

* Napojeni na skladové hospodarstvi
* Quality Management

* Rizeni vyroby

* Downtime Management



Our factories story

Stepwise approach instead of «Zero to Hero»..

ABB ABB Elektro Praga ABB Instrument Transformers
Praha Jablonec Brno

Phase 1 Phase 2 Phase 3

Creating digital core Robotics + ABB Ability™ MOM ABB Ability™ Ellipse Predictive maintenance
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Efekty zavedni MOMu — Dosahovani konkurencni vyhody
Co prinasi MOM:
Konkrétni pfinosy

W ZLEPSENi VYUZITi ZDROJU, PROPUSTNOSTI A DODACI DOBY +10-20% ZLEPSENIi OEE
ﬂ -20-40% DOBA VYROBY

’ SNIZENi SPOTREBY MATERIALU A ZASOB
‘ -9% NEDOKONCENA VYROBA

ZLEPSENI KVALITY A SNIZENI ODCHYLEK, CHYB A ODPADU -50% ZMETK()/ODPADU

M O PLNENI REGULATORNICH PREDPISU -50% ADMINISTRATIVY

I—Iﬁ
AGILNi VYROBA
ZAJISTENO!

OO0 ZAJISTENi KONTINUALNIHO ZLEPSOVANI

m ZAJISTENO!
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Process Intelligence



Manufacturing Operations Management
Process Intelligence

| ]
O
m odl

T

Process Intelligence

DASHBOARD

TRENDS & EVENTS

EXCEL ANALYZE

AL IR HR
mpw



ABB’s MOM solution

Enabling consistent and efficient manufacturing

— Collaborative interactive dashboards
— Trends and Events

* Trend displays

* Event views and analysis
- Excel Analyse

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

ISAY -
p——g 95

Process Intelligence

DASHBOARD

TRENDS & EVENTS

I
s
I

EXCEL ANALYZE

0691538870334625
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Dashboard App

Interactive instant reports and analysis

e e =~

v 1163001 ¥ 63008 (¥ —

163010

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

Save, launch and
create Favorites to
reuse your

Dashboards

gO01.55 = &

PTE3002

vy e

34 {;
2015-07-27 010446 1763001

time scope or use active time

Duplicate views with different L O 17 46 £

scope (playback of historical
data)

il |
=t

Smart intelligent
search with time
scope

Data sets from different
applications according
to your search

AL IR HR
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Trends and Events App

Trend analysis

: - Q  frends per®
Smart a2 8 hours
TT68302 \ intelligent
ssarch-with | | 3_9 PerformanceTrendst
time scope

Save and reuse your

! Drag trends to
trend analysis

the trend display

Color map showing
deviation from
configurable limits

T

Main trend display with
different presentation
styles, zoom, pan, multiple
axis, different aggregates

Events related to current B

selection of trends

Settings  Values [ENSDERY
Severity Local Time s




Trends and Events App

Events

Smart
intelligent
search with
time scope

Save and reuse
your event
analysis

Event statistics —
frequency over time

Drag one or
several event
categories to the
canvas

s Condition Event

Event grid with powerful
sorting, grouping, search
and customization of layout

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

PI63003 a2 %

1n




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
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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

AL IR HR
mpw



Collaboration Environment
Data analytics supporting operations

©ABB
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Manufacturing Execution System



Manufacturing Operations Management

Manufacturing Execution - MES

@r Manufacturing Execution

PRODUCTION ORDER MANAGEMENT

MATERIAL MANAGEMENT

Manufacturing Execution

WAREHOUSE MANAGEMENT

QUALITY MANAGEMENT

LABOR MANAGEMENT

EQUIPMENT MAINTENANCE MANAGEMENT

ENTERPRISE INTEGRATION

o

ELECTRONIC WORK INSTRUCTIONS

©OABE A RDR
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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

T ) 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 processes

integration.
EQUIPMENT MAINTENANCE MANAGEMENT

ENTERPRISE INTEGRATION

ELECTRONIC WORK INSTRUCTIONS

Supporting Lean principles
Eliminate waste
Paperless production
Empower workers
Ergonomic work places
Do it right first time

Design for rapid
changeover

Minimize inventory

Culture of continuous
improvements

Pull production from
customer requirements

N A NN
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Supporting Operators

The right information and the right time and place

Orders, Configuration, BOM

Order relevant data visible in the right context

Checklists, Quality Control

LITR

2| o

a| W

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

Notification initiated on any event (message)

Electronic Work Instructions

T Palette Fabrication - 2' N - S

Production  Material  Quality | Documents | Maintenance  Authenticatio

l |7‘ ! =) \_% Z

Information

Read  Send message Refresh

Messaging

Instructions, drawings etc

Training, Health & Safety

LA AA AL

m—

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

Production Performance

ABB AL3 Line Status
= \ 4 8 == 072015 - 19.07 2018 et 29 v 2015
e ': Asm v _:_1 N e\ IO o *
260 | 0 0| 05 ©

= Olle|= § o 3o 0
Nk N RN RN
0| 0 0l o ‘ 0

0 3|0 0o 0o 3o
A0 & Asoll s Aol 1 Aol 1 A1S T A0 |1 AIS
om¥om¥ome omom|jomx ome

Visibility of production status & performance

Maintenance tasks




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 . pm— Y T

e T T — T T e Q
— Creating order based on templates iy E:‘Z: — m ; w ;:: § [ s
Order overview, checking and releasing f |
— Filtering for plant area, line and order status (planned, released etc) — W w : ' 'W “:";
— Different levels of approval and checks before order is released to production S ——— ST
— Priority / Configuration change h E s
| e o
=TT - - = s O[] diMen & 1436

T . . b I TE T | | R o 2
Serialization options

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



Production Management — PO/Product Status, WIP
Transparency, Visibility

A Management - Nickole Steadman

— Assingle report displays information about the batch, production order, and work in | = s g e e
progress all in one place. h 4 & & & & E D &S

— The progress is indicated by the color schema applied on the production steps — e
. Product SN - Product properties * 1-BatchDipatchSegment & -CompoundingSegment 11 Visuallrs pectionSegment
belonging to a selected product workflow. Z = = ||| e
— For each production step Releasing, Starting production and Finishing production is o R ot T e
presented with all relevant details s — ==
4/29/2014 45849 PM 13 -Batc hReleaseSegment
4 :CompowndiagSeprment 7 -VialsFillmglineSegment A Suhscivea
Zu . .'i:mwm 5/7/2004 73351 A =
@ 2 b toyno Q<] (#Fman 002
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Production Management — PO/Product Status, WIP
Transparency, Visibility

7 RS
B
B

Froduct Routing. :"‘""‘“‘;m«m"m""’““ Toocen Pasmetcs gy ooy || Ordersequendng
] B W‘%l %i

Search options: Products production detals:
(Product s v| Produtpeperie B
o ] sen [Farosz
772015 102000 AM
[ sowen ] prosucenyoe m’”‘ one
Products bt Statprod.time  [SB/2015 51227 PM
Number of products: 24
i LT I—
|- M0 | ProductTatus  [Stadted
a0 e
14000 Actrve segment
| g0 =
[ [mm, Sated ]
- 150 -
Weighing WD.E45000122.
- 1500002 [ Mooy WOBARRR IR |
1677000 PO info
167/002 P
v Matert No, 102020
00 -
- WOE45000142.001
- WOE45000142,00 Uineitern
WO.E45000143.001
WO £45000143,002 Qustomer ardor
WO.E45000149,001
- WO.E45000149.002 Prioly
- WOSA5000150.001 Quantity
- WOE4500150.000
WO.E45000167.001
WOSENK0167.08 912015 51227 PM
WO E45000648.00 Sadtpr. tene
- WIO.E45000648.002 End pr. Sone B
Additons! deil: Oesrigtion

Carmes J (o ] ™

I PO cont. || BOM detaits I iumhmm 2
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Production order management

Comprehensive routing (workflow)

Available workflow modifications =
— Optional paths

— Run-time redirections of production
— Production progress graphic indicator
— Visible ERP mapping codes

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 than in 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 other common

— flat bill and multi-level bill of material structure field coming from ERP)
— Assignment to production step

— Support for option sets (groups of characteristics assigned to subcomponents)
— Edit restrictions set on characteristic level

Paosition Item Description Qplﬁ:l?l!v NetQuantity Umlszeasur Warehouse Text Item Name Item Value Descri ption
&) Eoduetion (e Contains: 7 Contains: V' Contains: v

0 03 Yeast 2.600000 2.600000

0 04 Improver 2.000000 2.000000 Ks 3 Kneader Speed

0 06 Enzymes 1.500000 1.500000
KT 15 Kneader Time
BTEMP 175 Backing Temperature
BT 55 Backing Time

Close
= Refiesh oK

Show drawing

Get BOM I Substitute ]




Production order management
Discover and control bottlenecks

— Buffer management give instant information to the operator and Configuration view

supervisor

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

— Quantity/Units
* Machine time

e Labortime

Management/Operator view

[Buffer list]

VFPL
bending capa
HV/PD Testen
HV/PD ZX0
Finishing Gehause
Bending

[Buffer name] JCMT

Neu
[euffer typel [pieces =] [Product types]
Cubicle N
& [Greaterthan] ¢ [Less than] L Preassembly
[ PreProduction
= O zxo
[Switch from green to yellow] 5000 = 0O zx12
O zx2
[Switch from yellow to red] 10000 — | 0O ars =l
[workstation In] [workstation To]
O warehousestation = O warehousestation -
[ BendingStation [ BendingStation
O soldweldingRobot O soldweldingRobot
O Busbarstation O Busbarstation
RobotGehstation O robotGehstation
O RobotPlststation RobotPlatstation
[ FinalTestingStation [ FinalTestingStation
O Finishingstation_Cubicle O FinishingStation_Cubicle
[ HighvoltageTestingStation [ HighvoltageTestingStation
O Lasercuttingstation O Lasercuttingstation
[ LeakageTestingStation [ LeakageTestingStation
O Mainwarehousestation1 O mainwarehousestation1
O MainwarehouseStation2 O mMainwarehouseStation2
O Manualweldingstation O ManualweldingStation
[ Preprodwarehousestation O preProdwarehousestation
[ Punchingstation O Punchingstation
O ToxPunk: O ToxPunkt
[ zxoCableCompartmentStation [ zxoCableCompartmentStation
O zxoLowvoltageCompartmentstation O zxoLowvoltageCompartmentstation
[ zxoPowerPartStation_Ffini [ zxoPowerPartStation_Fi ~I
= ] [t

(- Testing, Area

-5 (Buffer PEM2 max.
) HighvoltageTestingStal

=<9 FinalTesting, Area

%} FinalTestingStation

=-&9» vorfertigung, Area

=)-&9» (Buffer PYF2 max.3p.) Get
& FinishingStation_Cubicl

€ BendingStation

[=-€9» CMT_Roboter, Area
“} BoldweldingRobot

3 RobotGehstation

) RobotPlatstation

SR éehaeuse_schweiﬁ CMT: 0.00000pcs
] ManualWeIding;m—'ﬂj_,_‘}

3p.) Hig

PO

PO

O o0oQgo o

PO




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:

* isrequired
* multiple values
* remarks possible
— Support for sampling and testing requirements

— Tolerance management

Operator view

Parameters
1026845_1
e P e
I ‘ L, -
‘Tm -
7| Confirmed /
i ..0 ' ' )
| Production date
E| —— T
AL R R



Quality Management
Checklist and collection of quality parameters

Serial number: 142/001

®

Q]

‘BatchNo

142/001

iiseriﬂﬂlts_
[Malilda Steiner ‘

Password

[ ******* o ‘
oK Cancel

©ABB
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Quality Management

Checklist and collection of quality parameters

~ Processing - operator -8 x
Production| Quality Documents  Authentication
® @ o < : = O @ W \.
ar Pause Finish  Refresh " L laca tasial |
Control
| @ Priority / ProductionOrder e v ||Parameters v @
0. g E45000167 30) ) @I Dashboard (2)
| Processing instructions 2 shition B
[mis E4s000143 s [Unload (1] § 2190c A
Take unit dough piece and load into sample box. Slide onto btk
1 E45000142 90 | Texture analyzer. 5
‘ 2 Y 12119 W
| OK R o
6543 v
Processing checks
Dough firmness [8 - 12]
[e
Dough stickyness [4 -6] ct
001
[s 30
Batch No 7 Status SBieAD
142/001 Stated Work of compression [25 -30]
Y
The value [24] is out of defined range min [25] - max [30] biantity
)
uantity
0.000
“ Discard changes l Continue later “ oK. “ Cancel SO
Manual Stop

% Processing |/ operator | .

&5 Overview Anhorellpdate

RCVD

@ | EMan & (103
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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

Relates to Product
Status: Raised

Aftach message

ECS

145/001

Reason description

Management view 8 G G &

O Resume product O Lock product O Abort product
Reason Ner description
pH too high Measurement for product 145/001 was out of tolerance.
Entered value: 14.
PH too low Limits: min - 8, max-12.

Temperature too high
Temperature too low
Invalid package

Generic NCR
Attachments
File name
=

Created by Creation date

.




Quality Management

Non-conformity configuration

— , [Frr—r— ‘ e Ot
BB B B ROE
R Anmin

Cuality  Quasty Categories Quality Data Masks Quality Mistory | Downtime Downtime Assignment — NCRs Fiiter NCI

Teits Downkinie Wan-conformity
| Ressons sssignment Reasons |
Segments It T
— | B e ) -] & e |
Awailable reasons Assigned reasons
| Negative Consumption (] N - 1
Overconsumnpbon |lmealid paciage Temperstura o fow = 1
:: ::: w Tempersture too high
| Ternpeature too high pH too kow
2 | [Tempenture too low PH oo high Add new reason
Overconsumption
Invalid package Codo riqueld]
Genenc NCR ‘ | |
— Negate Consumption =
Type: S0t Nowe
l ®
Descrptin
<< —
L L L
Statuses Defintion: Woid
P oA i3 5 [
Add I | e I Remove l | Rebesh | G Ui
@ ~ A -« ja & E— |
[ Drag a column heee to proun by this column. Troe
s e, B [N vl e riomien wnsny
— ' SRS ==
-
4 Nanagement | 2 administistor . {2} NerNerReason GeByProductSegment 02: O[] WMen B 103
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Quality Management
Configuration - Recipient concept

— A set of recipients must be defined to specify the conditions that must be fulfilled

for measurement/check collection.

* Equipment Instances,
* Equipment Definitions,
* Persons,

* Person Types,

* Roles,

* Production Orders,

* Product Types,

* Product Segments,

* Products,

* Material Types,

* Characteristic

— 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.

agem, meet Muirterarce Management  Document Masagement  Aud Trad and Versioning _ User Marageme
W w, Y
2 7 L 2
rien vierrig rtime Assignm s Fiter NCR Asmin
% Non conformst
| Defined Measurement Groups
Measurement Group Descripion  Requl S = — == -
v
|
Measurement Group Data
Properties Recpents
~ Category Description: Safety — ObjectName ups
5 Bl = Short Name Stenl check . — ‘5 Add
Full Nome: Steril stamp check 3 AutoclaveSegment -]
- P~
4 e | &e¥a -
Category Safoty ] —
- Please, select recipent type and ts name o
|| Requred v i
how Archive Mea: ent Groups Vabd from Domering 17, Apid TypeNeme  [ProducsSegment Ra.:lelvls
3
Define massurerments Validto Mewoch .17, Apdl o M
= [
s Active 2 o : Edit |
Meazurement Name - E
Owne .
. . omer Randolph Deherrers 5 % Remore | I
= wor s738cr-a37| Creation time. ‘L
Sequence 0

" Managemant _ Nickole Stmadman

T Goaity.




Quality Management
Configuration - Quality plan and sampling

dministration - =]X]

— Attaching the rule to a particular quality measurements (when to be taken, on

. 1 Logn ‘ (9 Logout ‘ @ Change station }
which event etc.). T T
% Dei New Measurement Group
— Special quality check e.g. after each 100 products are produced. 2 [
3 Al = =Measuvsmen(Gruup Data || List Of h add
— Quality checks configuration for: IR [
::: ColumnHeader ColumnHeader ColumnHeader Groups
b i Short Name: SpecialQualityCheck ‘ T Everyl00Product Add Remove
prOdUCtIon Step Full Name: Special Quality Check | Every100Unit

EquipmentDefinition  EinAusformenALT

i

. . Category: All v|
* user permissions -
Valid from. zaterdag 30 juni 2012 v| Recipients
* TeSt type - eg Valid to vijdag 30 juni 2017 v| |:
. . Is Active
* 1st5, 5inl, 5in2 owner . l C

Creation time:

- Sampling CyCIES Sequence: 0 3

| 3

Save Cancel

% Users | X Configuration Ma...| = Documents | Bl Interruption assi.. K] NCR admin | |¥; Qualty | B} Product routing | %% Printing Manage... | WarehouseControl | Virtual Trainer Mana... | A Buffer Man. | B System Configur

|

[[] show Archive Measurement Groups

Current User

Administration a
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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

s Mongemen [ R
Management view Foduten | Froduzioneatea | Dowalime 3 Noronfoomity  Audl Trail oad Versonig  Material Mansgemenk  Usey
I £ - O e O e R i
crente ond vicadCroers | ProdutReutig | Geneslogy  Bitints st
e Rovtbg || Geealogy sss
Prockction Or. | 1026835 sy
Preciucts
Procstion arh Sevalrumber: e seamer
Vi o102ee ¥ ooaed1 AFIL
)
Schules
F Comm

1 5 I o I 0 5 I e i 5 I ]

| raare Velue Semarks Curert Usee Dateof measure Productin order Serisl numoer Product segment
e
+ cob

Calan

Trwe 4 12A7701240.. 10848 1026585 1 am

{53 Qamity.Testl esder Gt QW1 D] ¥k 1640

AL IR HR
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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.

(i
& Palette Fabrication - a

& ~ »

L o e

Production  Material Quality lDocuments‘ Maintenance  Authenticatio

Information Read Send message Refresh

= A 5

Messaging

N

Documents list Documentation

Electronic Work Instructions

-

AL IR HR
mpw



Electronic Work Instructions / SOPs
Mandatory reading

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

Subject:
Important notice - Storage conditions

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

— «Cancel» on this action is not allowed.

Message details:

There has been observations that yeast have been intermediately stored in East area GH Building.  This is non - compliant
as conditions for the safe storage is not met. Please observe that the comect storage is in the CC Room.

Attatchments:

l have read this message.
s . Exit
Message read confirmation by user operator will be stored.



Electronic Work Instructions / SOPs
Mandatory reading

_ Printing Management  Aaa

tom | Thussdyy , December 23,2016 v 1o | Thusdsy . Januay 5 2017

M } Sander ( Subject

‘heie hat been
h!ﬂmmllﬁu 'hh’:u\“eu‘i.l condtions
sale slotage s nol el Flease cbeerve that lhe covedt stoage s n

Thasdey . Jarusy 5.201 v

' S & a e & o

Delete  Asignment farprinter frinting Mitory |

Notification Admin | Batch Report |

| mepots

@.‘

ek
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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

ol Virtual Trainer u

Virtual Trainer

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

- -
o2l Category:General M
Virtual Trainer
Whatis the maximum speed of vehicles in the faciory? x
50 kmh

©ABB
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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 . L)

= | 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.

[Material availability

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

Sources

Description Target quantity Available quantity

Glycerin . 300.000 0 ')
" Invisible powder .15997.79000  124.23200 e

Material demands

Production order  Production start time Segment Target quar;tity
1002 4/29/2014 4:58 PM VialsFillingLineSegment 15997.79000
Sources
Name Code Available quantity Expired or bad
SolutionContainer 1 PWwH-002 12423200 0
v RM-001-003 Empty Vials 100 pcs / per package .. 1000.000 0

v RM-004-001 Sterile Stopper .. 998.00000 0.20000

- A\
v API-070 Nevirapine .0 0 & O

< | m | »

Availibility for orders scheduled until
Dienstag .29.  April 2014 B |

AL IR HR
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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-!Management

B e |

Prod.. Qual.. Inter.. Non.. Audi. |Mat. Purc..  War... Vers.. User.. Print.. Doc.. Infor.. OTH..
S5l © Z i oe o
CREATE — v —_— o
Material item
Code ©  quantity per pallet 0.000
Type = Brutto weight 0.000
= 0.000
Measure zj@ Metwelght
0.000
Warehouse UOM Quantity per packaging unit
f 0
sales UOM Number of units per package
Purchase UOM
Warehouse location
Shelf life 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
Save l [ Close ]
RAAQ111 REP62W-37-1-7-1 EPSA FP m mass kg kilogram [kg] g gram [g] kg kilogram [kg]
UBE00B3  TR20WO011231103 REFRIEL.  FP m mass g gram [g]
UBF0056 TRO2W015030603 ARVILL FP m mass g gram [g] v
4 »
i IManagement | Ecs Support . i Erpl ExternalldsOfProductionOrdersWithStartedProducts  0.031s @[+] @EMain |




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
g3

Material @ Scale &
2708113 Current amount

Zu fein Silo (2) 4670
Source container &
z82
Select material source
Tolerances m

Tolerance 1%

Max . tolerance i

Target amount
o

Valid matenal containers a=
Container \Weighed Remaining Starting amo
252 1670 118238398 119908.398
ZS1 3000 982768 985768

NR Test Package 1 0 2000 2000

Ok ] [ Cancel

Weigh & Dispense

—=-_ Weighing

Material @ Scale F 3
2708113 Current amount
Zu fein Silo (2) 4200
Source container S Tl
zs2
Select matenal source
Reset
Tolerances [}]
Tolerance 1%
Max. tolerrx )
Target amount

4718.00000 -—Manual entry
Valid matenal containers -
Container Weighed Remaining Starting amo
ZS2 1700 118208.398. 119908.398..
zs1 3000 982768 9385768
NR Test Package 1 1] 2000 2000

o J[ cmn ]
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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 equipment instance

* person name

* production period

* produced and consumed lot




Paperless Production
Bar code scanners integration

Barcode scanners integration
— 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

-
N ——
v Q -
@ ~ ||
Q v | @
ﬂ-.... S
—p— -
C—
"( Print on start I N
‘ ) ‘_ rint on starl N, }
Print on finish )\.’ ‘
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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
e confirm

* availability overview

Picking Station m
-
: Electronic PickList (QCCard)

— input/scan SerialNumber

— confirm component

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

L

/,
i



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.

& £ Support Manegement

Matersl Qeder Overvew | Intes Goods Received | Goods Received Overvien
Fiter oy

9 None

Extermal I Semaris Ordertun:
Ml v asmon Open
v 15639 Open
156521 Cpen
593 Cpen
Sepplien
e
Exterral ) rame Courtry
¥
Glusa
GELCA
GEWs
GENCA GEMILTIUN
GEPPA GOP ANANCIAL SERVICES CORPORATION
GEADE GEA RENNIMANN & GRUENEWALD Cmed GERMANY
Matariat e

Ravesn

ME ADKIONALES, 2 1

Order Date

PANAMA, PANAMA
MONIINGEN

e Deserption

FRISIONERS
FPRISIONEROS

epo622 2 ADOLPC0160031105

) Na0Z8
0 NOAUS
INd0ZA

nsR
Oevet
o Cumeeey
s |1 CHiana wots. 32 e
( )
Material Fer Supplier e
Sugoler And Matensl Detsls.
Sugher Nome GLOBAL ENGLISH

Material hem Code  ME ADICIONALES._

Bree Debetin
Price 4

Currency EUR

| oK Cancel
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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).

r N
A -1 =l [
+ Ecs Support-!Management p— ‘ . : a .
Production  Productionrelated Downtime and Non-.. Audit Trail and Versi... \ Material Management ‘ User Management  Document Manage...
873 == = @ s =
= | - | = «(
55 léﬁl/ o % Mow
Material Master New material item Edit material item || Units and Measures
Material Master Data Unit of Measurments |~ Material Substitution Warehouse Goods Receive| Goods Issue
List of warehouses ‘ XLS
’ " Warehouses Packages Containers ‘ Reload
Drag a column header here to group by that column. | —
| I A————————————— - AM——————e ]
Last updated timest.. Code Name Type Description
v
P 3/12/2012835AM 119 2405-PTP -MET4 T : “1405-PTP -METALM...
| Detailed view
3/14/2012 12:05PM 110 2405-PTPT (TPT) 05-PTPT (TPT) M.P...
|
3/14/2012 12:07 PM 111 2450-PTPT (DDT‘ Copy 50-PTPT (DDT) M.... =
3/14/2012 12:08 PM 112 2450-PTDT (DD“ - 50-PTDT (DDT) M....
3/14/2012 1208 PM 113 2405-PTPT (TPT]‘ Edit 05-PTPT (TPT)-M....
| ¥
|
3/14/2012 12:26 PM 311 Producto Termin roducto Terminado...
r‘ Delete
3/19/2012 6:31 AM PackingDestination Packing destination™"TGFmaT
3/23/2012 826 AM 999 Indirect material Indirect material Indirect material Tra... l |
3/26/2012 8:04 AM 512 Proyectos SPT Normal Proyectos SPT
3/26/2012 8:10 AM 511 Proyetos DTR virtual Proyetos DTR
‘<<I<->| 1 |>|>>| 125 x.
“% IManagement |’ Ecs Support . ifc,} Module Warehouse.GetDataObjectForClient 0.002s OE] @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 after in a target

equipment (wet, dry, sterilization, disinfection)

& i Support-iManagement

[

Production  Production refated  Dowetime arel Non-conkormiy  Audit Trail ard Versioning | Material Maragemer

o =
& e
aterial 5

Units and Messures

Material Master Osta Unit of Measurments Matenial Substitution Warehouse

9 IManagement Ecs Support

157 Module Warebcuse. GetDataOtyectF orChert

List of silos V{(l\,
| | Sies Relosd
Filter
7 38 4, a0
Lastupdated timestamp:  %/26/201210..  Lastupdsted timestamp:  10/B/2012 % 12/12/20126...  Lastupdated timestampc  10/8/2012 11,
Code: o 531 e ¢ oS¢
Name:
sio Type: silo
Detailed vie e
— 0
feight:
scription:
terial arder:
it type:
Attach to product segment
Attach to product segment L oo
Set cleaning level 00
00
et 10
Cleanng levet Bk ot
S0 status:
Silo out
View siko history
<< =l 1 [ 2

o0zzs @[] =%Man .Lv-u.n

§! User Management  Document Management

4

Actiors  Purchase orders

Goods Rective | GOODs lisue
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Equipment Maintenance Management
Plan and execute maintenance activities

— Plan and create maintenance requests Management view

* 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

r — T R
ol Add New . = | B )
Save and Close Cancel
Code MO-634987698235636741
Status [Requested v] Suggested Work Time [h] 0
Type [Breakdown 'I Requested Completion Date 13  marca 2013 [Fhg
Priority [ (Select Priority) -lo
Asset (7] B
Description N Tasks I § Personnel I = Attachments
Description
New MO
l} Description | "™ Schedule N Tasks ‘1’ f;‘«- Personnel T 4=+ 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 20130221 (B
Daily [F] Monday Tuesday | Wednesday Finish
© Weekly [7] Thursday [ Friday [7] Saturday No End Date
Monthly Sunday Number of occurences 0
End By 2013-03-15 @~



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

;W]

Reason type

o Productive

HgbxPauseDetails

Reason
= Production

-Machine downtime
Machine jammed
Maternial Scrapped
Missing Material
-Paint Defects Found

- Poor Quality

~Transport

Non-productive

Description

Abort product

] Cancel




Downtime & Interruption management

Configuration

‘ Downtime and Non-conformity I Bad quality Calendars  User

Equip! Connectivity Authentication

B ™Y G &

TheoreticalProduc TheoreticalProduc

OEEView| ChronogramView: || Downtiine z‘:‘g’:‘r‘“";:( NCRs Fiter NCRAdmin | TS eteaFioduc Theorsieabrods
Overall Equipment Effectiveness Downtime Non-conformity Theoretical Production Rate
Reasons assignment Interruption reasons
Segments Daytona b ]
Available reasons Assigned reasons @ Add ‘ @ Edit 1@ Remove
103 (] |01
107 102 B
:23 }gg 1 101(Nicht Kiassifiziert) - Resume =
n2 106 I 102(Storung der Maschi - Resume
16 108 1 103(St ung Nebenaggregate / Infrastruktur) - Resume
118 B 104(Werkzeugproblem) - Resume
ne >> n3 Il 105(Rusten) - Resume
120 114 106(Q-Probleme) - Resume
21 115 I 107(Werkzeugwechsel / Plattenwechsel) - Resume
22 K I 108(kein Personal) - Resume
125 I NON'EROD: M 109nstandhaltung durch Operator) - Resume
B1 g; 110(Maschinenreinigung) - Resume
I11(Einfahren) - Resume
D— M 112(keine Auftrage) - Resume
M 113(Pause) - Resume
I 114(manueller Prozesseingriff) - Resume
115(Messen) - Resume
IK(Kurzunterbruch) - Resume
=
- I16(Nacharbeit) - Resume
<< B 117(Werkstiick Handling) - Resume
118(Einfahren Jumbo) - Resume
I 119(Umriisten) - Resume
I 120(Programmkorrektur) - Resume
B 121(Nachtschicht / Unterbruch) - Resume
10 122(Server-Patchen) - Resume
1 125(PAS Reparatur) - Resume
-l 130(Unterbruch Verursacher AVOR) - Resume
M 131(Rusten (Index)) - Resume

©ABB



Production Intelligence

@R

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 (schede)

e Shift Type definiton

Sets of Equipments definition
[ Shift System definition
Reqgistration:

Q’ ‘Work registarbon ’
Scheduling == 2]
~ Schadie:

Dt -~
Paiod [Curect ek =l e xfanoen =) te xfanws =] I H"'th l 5""0’"‘"""'
i L e T T S —
T 0N0515 B ) —
B L — TTE M=
() o
£
AL HR HR

oW



Notification

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

— Mail/SMS to defined recipients

Notification Event

[ % Add l [ @ Edit l [ @ Remove y [ ( Refresh ]
Drag a column here to group by this column
Event Description Message
Contains: ¥ Contains: ¥ Contains: v
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 ?

ECS Client connected
ECS Client disconnected

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

System.Client.Disconnected

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.. ?
Timer.Hours.Full
= Timer.Minutes.Full
Notiicason Evert Juser patswerd resed -
+
Subject User password reset no!ic!‘?ﬁ
Tope Mal -
71 (1} -ECS System
(2} - Ginolamo Carolano
(3} - Wilam Hambon
L2} Gl bk

-~ T
-

olwielririviulilolp

alslolF

G

H

G

o N

1,
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Manufacturing Operations Management

Production Intelligence

el

Production Intelligence
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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.

Lhﬂ]m




Current status overview
and drill down to analyse underlying information

o Downtime 5 =
Downtime RSl et NCRs Filter NCR Admin
=
Search Options v X

From: ‘Monday, January 11, 2016

@Filter by time period

[

O Filter by shifts Chuoose Shifts
Equipment >
7
0 ST
& n% 6y o6
o\ Y sy [N
‘ y/ i K
¥ b % A
N
-~

“Admin, 1 admin
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Current status overview
and drill down to analyse underlying information

& sgmin-Admin Tl -
| Bowntime and Non-conformity | Bad quality.

ey |
gﬂw’mwm NGRS Fiker NCR Agmin

dt b .

ent Effectivensss | Downtme | Non-conformty. T

‘Calendars - M ment Equipment Management Co
£ L ; /i 'an:

R =

Search Options.

@ Filter by time pericd From: ‘Mond-y. Jenuary 11, 2016 = Ta Fndcy Janwery 15, 2016

O Filter by shifts Choose Stilts

| Equipment > | [Equioment etail Monza > |

Current Product Line

| Equipment

[]Bess1
£l Spa
[] Daytona
O Mammut
O Bess 2
0 Aquilz
[ Evolution
[ Tacchella Multitech
[] Tacchella H160
[l Tacchella H170
[ Polyplus.
O Polyplus Big
I WeL3
O WrL4
L Hembrug
[] Hermle C60
[] Primo
] speit
O Liechti 1
[ tiechti 2
W ] Hermle C50

Y
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Availability — Downtime over time Fa

Line status in chronological order

& admin-Admin lllc) WSS

| Downtime and Non-conformity | Bad quality Calendars  User i C

M B NP L5 & -

NCRS Fitter NCR Admin | TheoreticalProduc TheoreticalProduc

OEEView ChronogramView Downtime

Assignment tionRateView tionRateAnalyss
Overall £ Eff N y ical Production Rate
‘[Chronogram data from 4/13/2015 12:00:00 AM to 4/13/2015 11:59:59 PM. et Dataits |
O Uechtil - > T O 7 I P e e e B s P P P I P S P P Pl P T e P R e =
Peiod 0° 2 4 6 8 10712 14' 16 18' 20' 22' 24' 26’ 28' 30" 32’ 34" 36" 38" 40' 42' 44’ 46" 48’ 50" 52 54' 56 5
O Uechti2 ) ; -SSR | tegend | x
~ Equipment: Polymid ' -~ i -
[0 HermieCS0O s | | |
[0 Index1 oolc'wm
[0 Piccolo 2 G Machine was running -
[] Picolo1 0200 Nicht klassfizert |
0 DMG 030 - S16rung der Maschine technisch ‘ ‘
[0 Kuka vl 2;3 Swrung Nebenaggregate / Infrastruitur ||
O Keven ‘ s Werkzeugprooiem | ‘
|0 Ipoypius ] e |l
O Dragon o
O Primo o Werkzeugwechsel / Plattenwechsel
B Polymidi g3 kein Personal
O Spirit ;23 I Instandhaitung durch Operator
O L8300M oo ! Maschinenreinigung
1__1R3NOM-W. 2 1§ B Einfahren
Date ‘ 1423 | keine Auftrage
: B .|l Pause =
Chronogram Type —i
Cell Data
-
Date: 4/13/2015 Start Time: 8:44 AM End Time: 8:46 AM Machine Namez  chtusbad0044
Display
Start Time End Time State Intecruption Rea..  Interruption Reason Desc Material Code Serial Number Interruption Description
s April 2015 s 4/13201583052... 4/13/201584436... [Paused |15 Messen MZTFB44565 beed714b-7aa3-448...
M. T W T F s 5 |EEEN4N301584426.. 4/13/201584451.. Stated - - HZTFB44565 bee0714b-72a3-443... -
1- 2 3 % 5 4/13/20158:4451.. 4/13/20158:4621... Paused  IK Kurzunterbruch HZTF844565 beed714b-7aa3-443.. -
6: ¢ 8 8 10 1132
1314 15 16 17 18 19
20 21 22 23 24 25 2
27 28 29 30
“ Admin _ admin (5 Modues OEE 004s O[] #¥Man (1237
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Energy Monitor App
ISO 50001 Energy Management

AlB ABS

Energy
Monitor

MOM Apps

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

— Comprehensive benchmarking and comparison

ABB

— Helps to identify weak spots and saving potentials
— Supports certification regarding DIN EN 1SO 50001
— Easy to getting started
* Efficient engineering of the enterprise hierarchy
* Fast commissioning using predefined dashboards




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

e 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
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Batch View and Batch Investigate App

Investigate any batch data using advanced queries
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