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Digital Plant Maturity Model
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Pre-digital
plant

Frimerilunaper-hesed processes
Predominantly manual processes
Lower level of automation

Basic PLC controls

Applications are standalone with
minimal integration

Most large life science

organizations are
at 1.5 In the journey

PHASE 2
Digital
silos

“Islands of automatien:

Batch records are semi-automated
or "paper on glass”

Local batch recipe systems
Site-specific systems, limited
ntegration across functional silos
Analytics on demand ("Why did it
happen?}with high manual effort
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PHASE 3

connected
plant

Vertical integration ERF, LES, MES
and automation

Full electronic batch record with
review by exception

Industry standards such as S88/595
have been adopted

Standard application across the
manufacturing network

Analytics semi-automated ["Where
elze can it happen?’)

J202Z Rock
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PHASE &

Predictive
plant

Enterprise integration - integration
of plant to value chain

Inte-gration of product development
and manufacturing (PLM)
End-to-end supply chain visibility
Enterprize recipe management

Online/&t line testing with real-time
release

Proactive analytics across plants
“What can happen and when?)
Simulation used for process
modeling and improvements

T Rockwell
Automalion

Adaptive
plant

End-to-end integration from
supplier to patient

Modular, mobile and collaborative
manufacturing environment
“Plug-and-play” everything, from
ine to instrument

Zero system downtime

n-ling, real time, continuous,
closed loop process verification
with automated real-time release
‘Self-aware,” adaptive,
autonomous plant; exception
handled by remote experts
Trusted information insights
always available

Use of adaptive analytics,
self/machine learning across the
supply chain
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AL FEEI R & (Drivers of Digitalization)
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> Increase process > Data Integrity
efficiency > Quality Assurance and
> Reduce errors Compliance
> Eliminate Data Silos
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HrEAIR AR SIEL (Greenfield VS Existing Facility)
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Greenfield Facility Existing Facility

R A
. HREZR Blank Slate Advantage « ZERH Legacy infrastructure
o URSKBLENIALHEE  Digital Ambition in URS o FUMIRIE Heterogeneous Environment
o HHEHRHEM Latest Technologies - BEBIE Data Silos
- FRYEAL Standardization o BEWEEME  Integration Complexity
o BRZfEH#EL),  Lack of Standardization
o BV Regulatory Compliance
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Z B4 #r - BB (Pain points)

L4

Business System Integration

Data

LOto L2
Supervisory Control
Process Control

Physical Plant Floor
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KB 2T - BERTT R (Solutions)

L4
Business System Integration

% 2 %Eﬁ . zsg?y}[i/(i:ssualization& % 3 BEEQ
BUBB AR + Batch Review by gugaT St w5 Ko

Exception

Redundancy/Non-Redundancy

Data Data Data

;(L)th)(()erl\_/izsory Control % 1 I}E-Eg

Process Control
Physical Plant Floor

Part 11

I PLC
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Automation & Information Solutions
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Assessment &
Infrastructure
Preparation
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Upgrade of legacy system

Access/Connection to Shopfloor

Windows Compatibility
Space Constraints
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L4
Business System Integration

Data Data Data Data Data Data Data Data Data
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Automation / System Integrators

ITERFY
IT Stakeholders QA Stakeholders

» Compatibility with Windows OS » Migration Strategy

> Firewall Ports for Communication > Validation Plan

> EEEEEL Windows RE RGAHA > TR SRR
> Bk O

WWW.ROVISYS.COM RWISYS



REVISYS

Automation & Information Solutions
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Data Integration
and Collection

BB RS HINE Data Integration and Collection
BB e M A IEFTER I Data Integrity CAPA

B RGHEF System Understanding
A B EE R Different Communication Protocol
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Business System Integration

Data Data Data Data Data Data Data Data Data
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Data Dat# Data Data Data Data Data

Redundancy/Non-Regauiiaancy

LOto L2

Supervisory Control % 1 BEE& FDA
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« Batch Info
* Recipe Parameters

B RF AR (System Understanding) Critical Process Parameters (CPP)
. OEMIE=%HE Language Differences « Critical Operations Alarm
o '3[ )\[@K;ﬁ/ﬁ\gﬁffg{ Data to Collect  Abnormal States

 Data Type

* Units

« Traceable date, time and operator entries or
e R BER ST B MR (Data Integrity) actions.

« HMI time shall be able to synchronized

. —1 1 . . .
iy ] IEJ:/' " Time Synchronlzatlon automatically with the company time server.

o MR A RE Domain User Access . o

. ERREAST Password management * Logout user after 15 minutes of inactivity.

. RIZHLDF Audit Trial + Automatically locked after entering the wrong

. BRIERE Data Archive user password for 5 consecutive times.

* Access levels or user groups
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Data Visualization, BT i Vieualation
repO rt| N g an d wE M Reporting and Analysis
analysis T P

BEARE T Dashboard & Analytics Planning
BRI [5) 3K 25 R AR\ 1 a3 o AR Coordination with stakeholders
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Business System Integration
Data Data Data Data Data Data Data Data Data
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Exception

Redundancy/Non-Redundancy
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cooling tower ~ Assel

Cooling Tower 1

ENG HIiE Efficiency

Fan Speed
150 rpm

Wet Bulb Temperature
2551 degc

Inlet Temperature
35.373 C

C—>
ture e

28.93 degC

Outlet Temperature  Wet Bulb Temperature _ Cooling Tower Approach

« Ad Hoc Display Bﬁ m

Scheduled Maintenance Date
7/31/2018 6:00:00 AM

Predictive Maintance in:

next 7 days

Factors:

Water Impurity Level
7.7822 pH

Fan Motor Temperature
101.08 deg C

Fan Motor Vibration

Report Not Printed

= Batch Information

Potion 1A Comphance

28.93 - 2551 aegC T 3.4203degC Generation Date: 31-Dec-18 10:29:59 AM
Inlet Temperature Outlet Temperature Cooling Tower Range Batch ID: !3_90
35.373degC - 28.93 deg C = 6.4422 deg C Product: Potion 1A
Recipe: Recipe 1A
Cooling Tower Range Inlet Temperature  Wet Bulb Temperature , _ Efficiency " N @
6.4422 dgeg C /( 35373 degc = " 2551 degC ) = Ingredient |Quantity
H20 4
Operating Status Running [l Do| Spice 0.5
09:00 12:00 15:00 18:00 21:00 Jul 17 06:00 SUE&I 1

Start Time End Time Duration

01-Dec-18 01:03:06 AM [01-Dec-18 01:14:01 AM |10 minutes 55 seconds

Comment Verify
Show Comment
No of Comment : 0

Unit Information

Mix Step 1: 7390
Mixing Umt 1
Potion 1A Mix]
Start Time End Time Duration

01-Dec-18 01:03:06 AM [01-Dec-18 01:05:06 AM 2 minutes
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Comment Verify
Show Comment
No of Comment : 0
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L4
Business System Integration
Data Data Data Data Data Data Data Data Data
s ' Warehouse Management + Recipe Management + Process Historian Document
Supervisory Control (wireless, barcoding) + Workflow Management « Data Visualization & Management
Redundancy/Non-Redundanc ; ; i
Process Control y y Enterprise Asset  Track Production & Analytics _ Laboratory
Physical Plant Floor ; . Management Plant Performance * Batch Review by Information
! ! (Plant Maintenance) Exception Management
Data Data Data Data Data Data Data Data Data
LOto L2 ' .

Supervisory Control Lab Instrument/Weigh Scales Vendor Packaged Skld System PCS/DCS, Equipment

Process Control — 4 BMS/EMS Tracking
Physical Plant Floor 4 ﬁ [ 5 )
L e
Gateways & UF Skid, Chromatography, Autoclave, Downstream, Equipment
Communication Protocols Partswasher etc Upstream, logbook, forms
Water Bath, Magnetic Stirrer, Utilities, BMS,
Conductivity Meter, Filter Integrity EMS etc

Tester, Weigh Scale etc
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FEEF M B R =] (Phase Implementation Example)
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Foundation Phase

R B

Extension Phase

Goals Goals Goals
» Focus on production execution and » Further enhance production capabilities » Leverage customer scale of enterprise
operational applications, achieve and workflows

* Foundation for Data Mining

steady state operation . . : o
Realize further direct and indirect returns . Cutting edge data analytics

» Lay technical foundation for cutting
edge data analytics

* To realize immediate returns

Functionalities Functionalities Functionalities
» E-Log Book/Electronic Forms * Achieve Dynamic Data / Reporting » Other Horizontal/Vertical Integration
» Migration / Upgrade of Systems « Critical Horizontal/Vertical Integration (Enterprise Data Integration)
- Shopfloor Integration (SAP, LIMS, Equipment i.e. Scales) . ﬁgg:itlczrtl?olncsionnected Digital Worker

* Process Historian T R g Predictive Analytics
. Data Visualization * Product/Raw Material Tracking

MRIRSE
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About Digital Transformation

Digital transformation the keyword is “Transformation”

ZOERE “EHE TAH

Instead of “One Size Fits All" approach,
customization is key

“—TI9) 7 WORBEZ SN, BT AL

Step by step, progressive.
Digital Evolution instead of digital Revolution

SEBEE . AL AREAL L B A

Digitalization is Not Only an IT topic
A AAMEE R ITHPT R BEAE

Infrastructure and Data Acquisition is first step of any
Digital Transformation
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