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Jacobs Overview

. b Challenging today.
Uaco s Reinventing tomorrow.



Our values are the fundamental tenets shared across our
organization and the standards we hold ourselves to.

We do things right.

We always act with integrity — taking
responsibility for our work, caring for our
people and staying focused on safety and
sustainability. We make investments in our
clients, people and communities, so we
can grow together.

We challenge the accepted.

We know that to create a better future, we
must ask the difficult questions. We always
stay curious and are not afraid

to try new things.

We aim higher.

We do not settle — always looking beyond to
raise the bar and deliver with excellence. We
are committed to our clients by bringing
innovative solutions that lead to profitable
growth and shared success.

We live inclusion.

We put people at the heart of our business. We
have an unparalleled focus on inclusion with a
diverse team of visionaries, thinkers and doers.
We embrace all perspectives, collaborating to
make a positive impact.

Dlzcoks



We have a #1 position in...

Jacobs at Glance
ISPE Facility of the Year Awards
Solutions for a More Connected, Sustainable World

2020 2019
= A premier global consulting, design, engineering, construction, ﬁb
operations and maintenance firm providing innovative solutions for a FOYA 2 Biocon, Sanofi, US Pfizer, China
more connected, sustainable world & India BMS, Ireland

Facility of the Year Awards

ENE BUILDING DESIGN
$15B 40+ 60K+ 400 Erirern v e CONSTRUCTION

ANNUAL REVENUE COUNTRIES TALENT FORCE OFFICES IR A PR chilecilire

=Serving industrial, commercial, and government clients across multiple
markets

* Manufacturing * CM Agent

* Hazardous Waste * Industrial Facilities

* Aerospace manufacturing * Data Centers

* Electronic assembly * Office Sector

* Industrial process * Science & Technology
* Government offices * BIM

* Airports * Design-Build

* Marine & port facilities

* Site assessment & compliance

Towers & antennas FORTUNE

* Water & wastewater

# 1 America’s Most Admired

: Companies
* International markets (Engineering & Construction)

* Clean air compliance




Business Sectors

oL By D@
Micro Specialized Data Electrlcal Power &
Electronics Manufacturing Centers Vehicles Energy

= Biotech Facilities = Semi-Conductors = Paints = Hyperscale = Two Wheelers = Green Ammonia
= Blood Fractionation = Display Fab. = Pulp & Paper = Co-locator = Four Wheelers = Green Hydrogen
= API = \Wafers = Specialty Chemicals = Enterprise = Chemical for = Electrolysers

= OSD = PV Solar Cells = Tyres Batteries

= Sterile Fill Finish Mfg. = FMCG " Batteries

= Cell & Gene Therapy LMaisgoeIectronic » Food and Beverages

5 ©Jacobs 2024




India People & Places Solutions Overview

Established in 1962 — Legacy H&G

Jacobs One — Local delivery on Global Standards
Full project delivery - Concept to Commissioning
Size Matters — Flexibility to ramp up

Projects in India & abroad Up to $1.5 Bn

. Delhi

Offices in India

Pune ‘
Mumbai

Kolkata and Small cap alliances.

@ Hyderabad

@ Bangalore

Current Staff: 4150
India AF resources: 1702
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Project Life — Cycle Involvements

* EPCm Project Cycle Experience

* Design & Construction Safety reviews
* Constructability Reviews

EPCM Safety in

Capabilit Design
- B = * Effective interface management and

interdisciplinary coordination
i-lla0- @ Synchronized deliverables to meet key milestones

Safe & Ethical .
Project
Behaviors SERVICES OFFERED

Concept Design, FEED, . Outcomes
Basic Engineering,

Detailed Engineering,
Procurement Assistance,
. : Project Management,
* 3D Expen"le'znce with Lajser Scan Robust IT oS P ) e Manageiil
» Connectivity & Bandwidth Infrastructure NSO, CREN TR, G * Project sponsors escalation matrix
* Flexible EDMS/ Document Validation & Regulatory overmaiss Proiect revi (OPRs)

® Project reviews S

Management System Remediation

* BeyondZero®
* Our robust ABC (Anti Bribery and
Corruption) Policy

Value ’

Enhancement Quality
Practices Delivery
Gated * Ensures consistency and minimal site re-works
Approach * Skill Building, Competency Mapping

* JacobsValue+°M,Sustainability Plus, JVEPs®
* Innovative approach to improve Schedule

©Jacobs 2024




Execution Model - Predictable Outcomes

Work Flow ( JSTEPS Aligned to Clients Workflow)
Quality Management System

Risk Management

on

ENGINEERING PROCUREMENT CONSTRUCTION
* Business case studies * Vendor Prequalification * Experienced inhouse
* FEED * Enquiry Specifications Resources
* Detailed Engineering * Floating of Enquiries * Strong Focus on Safety
* Technical Support for statutory * Technical Bid Analysis * Constructability Analysis
Submissions * Commercial Bid Analysis * Construction Management
* Compliance to Regulatory * Vendor Data Review
requirements * Inspection, FAT, SAT Support

* |FC drawings for LDI

“START WITH END IN MIND“ “REGULATORY AND KNOWLEDGE OF “SEAMLESS EXECUTION”
REGION”




Stage Gate Process —JSTEPS®

/ Pass (iates \
¢ ¢ ¢

Phase 1 Phase 2 Phase 3 Phase 4 Phase5-6-7
Feasibility Conceptual Preliminary Detailed Design & Construction

Engineering (FEL) Procure Start-up Close-out

Does a project make e |dentification of requirements e Procurement e Construction
sense? ¢ Discovery of site conditions * Preparation of e Start-up
e Decision making construction Close out
e Finalization of key documents & documents
specifications
¢ Cost estimation
9 ©Jacobs 2024



Differentiators

High Performance Team Beyond Excellence

* World Class SMEs

* Local Design delivery experience

* Experience of Global projects in pharma
* Flexible and modular design concept

* Focus on Safe, Operable, maintainable, Constructible and 3D ) lash check hani
sustainable facility routine clash check mechanism

* Rigorous quality procedures and checks
* Design verification plan BeyondExcellence.
* Design safety plan

* Project execution and communication producers

* Focus on Client’s Expectation * Independent design reviews
* Inter discipline squad checks
* Constructability Review

Beyond If Beyond Zero

* Challenging today Reinventing tomorrow

* Culture of safet r
* Creative solutions ..I Beyond If. * ShD - Safe by dZsign L} BeyondZero-..
* Novel Solutions to complex problems <scoba * DSP — Design Safety Plan
* New Technologies to reduce Capex and Opex * HAZOP, HAZID, HASAP, SIL, HAC, LOPA.
* CFD analysis * Relief valve calculations
* Process simulations * Layers of protection analysis
Our Best Benefit — Value Plus, Predictable Outcome, Less Risk
10 ©Jacobs 2024



Differentiators

Optimization

Schedule Cost

. . . Cost
* InterActive Planning (IAP): An
interactive platform where we list

critical deliverables, ensure buy-in

a realistic schedule for project

delivery JacobsValue+sM

Project Information Systems J_}

e JPlis a Project collaboration and

. Our vast geographic experience
. Our domain expertise

. Our large database of similar recent project

Tool to generate value-added/ cost saving
ideas and innovations that can be applied to
improve Return on Investment (Rol),

Schedule or Safety.

S 100 Mn

9o electronic document management
<l 4 system (EDMS) y
\U Validated By: 81 5. L ‘/@mmj %/ =
- ¢ Bluebeam Vu (Multi location e

document review platform) camme

s 277 2 Savings by Jacobs India over
past 5 years

copy of MOM is encl

Saving may please bo ind in §.00-2.3.4 of MOM aL17" OGL2011 minuted
ce losed. r
[

¢ BIM 360Degree (Cloud based 3D
modeling software)

rlosh Kumar
sgvekar (i

Date: 17.102011

o i e S Average savings to Client

11
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AF APAC - Organizational Chart

VP & General Manager - Life Sciences

Anil Relan

PU Manager — Mumbai

EV, Data Centers, Specialised

PU Manager — Delhi

Life Sciences, Semicondutor

Manufacturing & Semiconductors

Kamal Jain

Director of Projects — Domestic,
EV, Semiconductors & Miscellaneous

Venkateswaran Abhiraman

— Director of Engineering

Bankim Desai

——  GID - Specialised Manufcturing
Sudheer Shirode

— Kimbely Clarks & GID EV

Suryanarayanan Gopalakrishnan

— Director - Large Projects

K Rammohan

General Manager — Data Center

& Green Hydrogen

Rakhi Som

Director of Projects — Green
Hydrogen

Raman Bhatnagar

— Director of Engineering

Ashutosh Revo

— Manager for Semiconductor

Kapil Arora

— Manager for Green Hydrogen

Vijay Khandelwal

——  Manager for GID, Life Sciences

Pallav Tripathi

Manager for CQV

Director — Large Projects

M. K. Vardia

PU Manager — Singapore

Vijay Shinde

Director of Sales

Sanjay Rana

Director of Engineering

Hendra Murjono

Director of Construction

Rajesh Balakrishnan

©Jacobs 2024



AF APAC - Organizational Chart

Anil Relan

Director
Project Controls

Direct Procurement Head

Vice President - Sales Director of Construction Director of Safety Finance Controller

Manager for ESG

Vijay Khandelwal Munna Garg Arti Bhardwaj KP Gopinathan Maria Gerard Chintan Shah Pankaj Khokhani
Section Manager - Senior General Manager Deputy Director of )
Mumbai - Mumbai Construction B A 5 Legal Counsel HR Partner
Abhiit Ambelcar : : o pahel
Asit Navonil Datta Nitu Pahuja
Section Manager - Senior General Manager Field Engineers &
Delhi - Delhi Resident Construction

Champak Barman Amitabh Kumar Managers

©Jacobs 2024




Pharma Customer List

= Pfizer

= MSD

= GSK

= Dr. Reddy’s
= Biocon

= Mylan

= Sanofi

= Novo Nordisk
= Abbvie

= Ferring

= Cadila

...... Almost all major pharma worldwide

14




Pharma Plant- Unique-Code, Standards & Requirements

Control System

Electronic Signatures and
Records:

US-FDA-21CFR Part-11 (For
Products to US markets)

EU-Annesxure-11 (For
Products to European Union)

WHO Annexure-1 : India

Piping/Material

Standard: ASME-BPE

Surface Finishes:
Requirements to prevent
microbial growth
(Ra=Roughness Index)

Piping Connections: Clamp
types for easy removal and
Cleaning

Slopes — for cleanability and
drain-ability

Architecture and Man material
movement

Stainless Steel Clean room
wall and Ceilings.

Architecture design to prevent
cross contamination and
gowning requirements
(unidirectional movement of
man and goods)

Qualification and System
handover

Strict Qualification Procedure
and recordkeeping

Installation Qualification(1Q):
Drawings and BOQ

Operation Qualification(0Q):
Logic and Sequence

Performance
Qualification(PQ): Robustness,
deviation and Repeatability

Plant can only run when PQ is
handed over.

Qualification must for all-Controls,
Piping, Operation




14.0 = Connected Automation from Shop floor to Enterprise

y , —— ;EI Digitalization - Refers to the
S 1 integration of digital

i g technologies and data-
AL e driven processes into
' various aspects of the

Warehouse
manufacturing and process Increase

process

- og Cor _"‘rl_“l| ng: G ol and — in d ustries. stability
~ ¢
Cperatars AGV s Robots. ¢——3 PLCs Optimize

maintenance

Fieldbus-Lewvel: Signals

Actual Production Quality
Reporting

It Involves technologies like Internet of Things (loT), Artificial intelligence (Al), Big data e
analytics, Cloud computing and automation to transform traditional industrial processes into e eorTen:
more efficient, flexible, and connected systems.

Industry 4.0 represents a new phase in the industrial revolution, where digital technologies
play a central role in optimizing and enhancing industrial operations.

©J8cobs 2020

Improve
process
performance

Avoid non
compliance
issues

©Jacobs 2024




ISA 95.00.01 Manufacturing Operations and Control Functional Hierarchy

Drivers

Manufacturing Operations Management
Dispatching production, detailed production,
scheduling, reliability assurance, etc

Level 2

Batch Continuous Discrete

Control Control Control

Level 1

Level 0

4- Establishing the basic plant schedule, production, material use,

delivery, and shipping. Determining inventory levels.
Time Frame

Months, Weeks, Days

3- Work flow / recipe control to produce the desired end products.

Maintaining records and optimizing the production process.
Time Frame

Days, shifts, hours, minutes, seconds

2- Monitoring, supervisory control and automated control of the
production process

Time Frame
Hours, minutes, seconds, sub seconds

1- Sensing the production process, manipulating the
production process

0- The actual production process




Jacobs Digital Factory,
your problem solving,
insight building, data
and development team.

Data is, and will continue to grow to be, an indispensable resource
for companies. Without the expertise of data scientists who know how
to tease sctioneble insights out big data, or software developers to
automate, buitd, and optimise interfaces, benefits may be unrealised.

inls We love what we do... What we can

.l more mponandy we @ obsessed wih do for you
a ‘ O s a a I I mproving hings, soling fard oroblens and

makiing @ rea Impack We ane a dala schenoe a s
and dee oot communily ETECwWe ng =(gp)-
Jacote to debwer wod d dass souions na .-1!1.
changing and avobing dats led word. Craats mgenious
W have advancoed skik in statistos, math relegant and

Statement

vacobs

Challenging today.
Reinventing tomorr

Digital passion

Wie are passionale aboul
dligiisd suthwre; usng
g e warys of workng o
Quickly scale and cusiomise
produds hased onogur
clanis needs We embnace
lean siafi-up lo foos an
custmmer et innovating
producs trom keatian,
alpha, beia jo boe dalvenng
tha highest qually Io sohse
our lkenks’ probhems

Turn data into
decisions

Our deia solenbiels and
meocpatisl cpsolalicts ane
aeterives. slaroiens,
and maakiang afk ineane.
W indeTogala dala In
undarstand case ant effect
uraderstanding what fas
happanad balone and hos
b0 presdict The e,

'fie bring data % G b
hazdp & diend improve
affickancy, sirsamiire a
ProcRas, INDTeEsE FEVanLE
sireams and undersiand
WNEFE 10 WSl

and compuier soience, dala wsanisation,
data mning. gecspatal analysls. websio
design and badid,. choasd computng and
nlomaaion management ~ o nama a frsd
We: UG SOfaAnE, AkgoiITS and pRoEsses,
W an and Supporn The angolng delvery

of soiutiens and we opfimies, crnance and
wvohie e cosiomar led solulion slongside
sacior dntd ischnoiogy advancemaenis

X"

Developing
solutions

O oam of experencad
noftwars meveioparc
eneate and io end softwara
solutions for clents. Qur
ERpATANOE SACOMBASSES
scalabin emiorpise
apoicafinns, hoough by
aJle nrovaton al pacs in
nE Product devalopment
W chisign. archilcy,
aomate. Scale, host and
gowarn platiomes o 1um the
mersd ooy chalenges
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vacobs
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@)
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Lonieve tima and
‘post savings through
audonuedion

X
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wWeh SXDENERDEE

&

Manags Cloud, hosting
and plafform gecign
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Challenging today.



Level-1&2 Control Systems in Pharma

Active Pharma Ingredient Biotech Upstream and Fill and Finish Oral Solid Dosage(0SD)
(API) Downstream

API plant process are Plant process are characterized by usage Plant process are characterized by Plant process are characterized by usage of

characterized by usage of large of Bioreactors in upward scaling, Media, usage of Formulation vessels, Formulation vessels, Fluid bed dryers,

number of reactors, heat Buffer, Harvest vessels and specialized specialized Filling machines, Water milling, sieving, Tablet pressing machines.
c exchangers, condensers, Vent equipment such as chromatographs, for Injection(WIP) systems. These All these are specialized machines. These
-8 control, handling hazardous Filtration skids. plants mainly have vendor skids for plants mainly have vendor skids for process
g— solvents. These plants are majorly process control. control.
9 batch operated.
a

DCS-Plant operation & Skid DCS-Mainly for Vendor Skid integration and centralized monitoring and

DCS-Plant operation integration. Reporting.

SIS-Plant safety

Further important factor is Biotech, Fill-Finish and OSD plants are Clean in place(CIP)Systems and Clean utilities Generation and distribution.
These Process are handled in strict environmental control inside Clean rooms maintained by specialized Air handling units(HVAC). These plants
process and products are validated through international regulations such as WHO, US-FDA, EU and are mandatory auditable.

©
ful
+-
c
o
O
ge)
(&)
pul
fu
]
(Pt
(9}
—
(a1

BMS-For HVAC and Black EMS-For Clean room Area monitoring-Validated System

utilities Clean Utilities SCADA-Validated System
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Current State in Most of the Companies:

1. Combination of manual and auto batch report in PCS system, leading to paper trails, time lost in analysing,
errors in manual entries, inconsistency in final products

2. MES understanding and partial implementation

3. Understanding of Pharma 4.0

What Are The Challenges of Pharma 4.0 ?

* Integration of data from desperate sources in order to enable industry 4.0

* Transformation of data into information from multiple data structures

* Lack of clear business case that justifies investment in the underlaying IT architecture
» System Integrators with Industry 4.0 & ICH Guideline skills

* Difficulty in coordinating actions across different organisational units

©Jacobs 2024



Control System Architectures--
Examples



Plant wide System Architecture of Automation System

ERP
Plant PC For Plant PC For System
User-1 User-N

!‘ _______________ > !‘!‘ l

Firewall

I Plant Wide Office Network

MES Server

MES Network

IBMS Data . Historian  Asset Mgmt ‘;Pc Engineering
Server 1BMS.clients Server Server erver Server

izl f V|V = JACOBS
1. All communication network shall be Redundant
IBMS Network Process Control Network

2. All controllers shall be Redundant Title : CONCEPTUAL AUTOMATION SYSTEM
N/W Switch  i—— PRE— ARCHITECTURE
BMS & CcCcTvV

Lighting SERVE Ows-1 OWS-N _ROS-N

Wy | Cp CpooCE

IBMS Network Process Control Network
BACNet
BMS

Redundant (IR TR

Controllers

Fieldbus

Door I/L

R E—
ccv

PA Wireless Access Points
Access
Control

Lighting

((R)) ((R))

FAS

Clean Utility Systems
(WFI, Steam, Hot water,

Filling line Syst Air,N2 ..)
TGS (TS e Packing Systems !

Black Utility Systems
(Steam, CHW, Hot water,
Air,N2 ...) Barcode Printers

Fieldbus

ups

Sub-Station

s ElEAs 2 B R

utility

Barcode Readers

RIO PANEL @ Line #1 RIO PANEL @ Line #2 RIO PANEL @ Line # 3 (Future)
Compounding & other vessels ) | | ( Compounding & other vessels ) Compounding & other vessels )
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Example - Biotech Overview Architecture

Level 3 Network

SCADA Server with
Historian
Capability

]

Central Plant Historian Backup and Restore Manager

SCADA Server with
Historian
Capability

= __ |

"

Engineering Workstation

Network Time Server

Dol B |

Network Storage Server

=1

Engineering Workstation

SCADA Server with
Historian
Capability

=

Client/Engineering
Workstation

Level 2 Switches
'll!l!:'l--:hu,!
'll!ll:'—-ﬂ.u,! |
. I!xl:.-==.~ -
OPC UA Switch
For Utility Package EMS Controller
Sl Utilities/EMS
SCADA Server with
Historian
Capability

=

Engineering Workstation

OPC UA Switch
For Package Connectivity

Bacterial + Yeast Suite

2222 mmmm .,

Level 2 Switches

OPC UA Switch

Operator HMI

For Package Connectivity

Level 2 Switches

Operator HMI

Viral Suite

‘Narizommsm .,

"ll H ‘:'-’-R-b!

Level 2 Switches

i
OPC UA Switch |2
For Package Connectivity ; ‘;
Operator HMI

Drug Product

©Jacobs 2024




EXAMPLE-OSD-PROCESS AUTOMATION SYSTEM ARCHITECTURE

Redundant Host Server
Virtual Machines (with redundant VM Virtual Machines
(VM's) Configuration Summary) (VvM's)

SCADA
OPERATOR ‘:AA:’S:GR’SICEI’EE — — HISTORIAN L] DATABACKUP
WORKSTATION
- —

MONITORING
OPC/KEPWARE
STATION

ROS-1 ROS-2 ROS-3
— - -
GND Floor 1st Floor 2nd Floor
PROCESS MONITORING

Batch/Recipe Managment 50"-65" DISPLAY
Core Switch Monitoring Thin Client Remote Operator Station in MFG. Area
Quality/Development Redundant (Location: Engg. Room) ROS-1 ROS-2 ROS-3

Environment Operator Workstation Printer i i [ Ros1,23 |

LEVEL-2 &3
Supervisory Level (SCADA Operation)

- E E | 1.scADA
Operation & |
- m m | Monitoring

[ — Dl — | _— Y (only operator,

P | 2. Batch Recipe Managment | ution Switch _ “ - | parameter |

_______ 3. DCS Program./Config. | i ) Redundant |"1. Monitoring | | access) |

I3 quality Environment | | 4. opC/Kepware Program. /Config 1. SCADA Operation | 2. Historian,Trend,Alarm | 2 Historian &
| Access N | 5. Historian,Trend,Alarm Access | 2. Historian, Trend,Alarm Accessl T T __AcC_ESS _____ Trend View, /

—————————————— = _——— = = = = = | AarmAck |

| L

r ARE ©
N DCS controller B OPC/KEPWARE | >
L Redundant 2
- = - = c
-
Distributed Control System o g
Receives command from LEVEL-3 g <
o s
Access Switch Access Switch - S
Redundant Redundant Redundant £
Programmable Logic Controller £
Remote (O Panel Receives command from LEVEL-3 S

(e

NON-SKID CONTRO

2nd Floor | | GND Floor 2nd Floor | | 1st Floor | | GND Floor | |' ROS-2
1st FLR

-
|_ ROS-3
ndFR |

LEVEL-0
Field Level (Instruments, Electrical equip.)

\
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Automation Technologies: Level-0 to 4

Automation technologies for

Level O

e SMART sensors

* Wireless sensors

* Robots/robotic arms

e Machine monitoring(Vibration
analysis)

* Analyzers Smart

¢ Final control elements, mainly
valves

¢ Fieldbus technologies
*FF
* Profibus
e Asi etc
* PSVBs
* FF JBs

25

¢ Control Systems
* DCS
* PLC
¢ SCADA
¢ Fieldbus technologies
o FF
¢ Profibus
e Asi etc
e Ethernet
¢ Thin Clients(Virtualization)

¢ Control systems on Open
communication protocols such
as OPC,MQTT for seamless
parallel and upward integration

Automation Concepts for Level 2

e Server Virtualization

¢ Thin Clients concept

¢ Asset management systems
e Historians

¢ Batch servers

*MES

*Pharma-based MES solutions optimize
the pharma supply chain by lowering
manufacturing costs and increasing
efficiency. This is achieved through
capabilities like comprehensive data
monitoring, whereby recipe
management and electronic batch
processing occur in real time.

*Benefits MES solutions offer pharma
companies:

eReal-time data accessibility
eImproved operating efficiency
eFaster lead times for materials

eEquipment and material suitability
checks

eRight first time (RFT) manufacturing
eTraining verification
eImproved compliance

©Jacobs 2024



Pharma 4.0

Digital Maturity Stages

1 2 3 4

) 6

Computerization Connectivity Visibility Transparency

Predictability Adaptability

©Jacobs 2024



Digitalization

= The global economy has experienced numerous industrial

revolutions that have fundamentally changed the way
business is conducted.

Today, we are in the midst of a 4th industrial revolution: a
digital revolution that seeks to integrate physical systems to
cyber networks, unlocking the insight and power inherent in
the “connectedness” of the resulting systems.

With each industrial revolution, market leaders faced a
choice: to embrace the revolution and be a disrupter in their
industry or ignore the revolution and wait to be disrupted.
Jacobs embraced it, to deliver new kinds of solutions that
better solve our clients’” most difficult problems.
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Digitalization

= |ncreased efficiency and productivity
= Data Driven Insights

= (Qperational Excellence

= Asset optimization

= Predictive Maintenance

= Flexibility and customization

o~ -

Sustainability Operational Process Asset oT/IT Extended
Excellence Performance Performance Convergence Automation & OT

n Re m Ote mon |t0 ri n g an d con t rol Management Management Cyber Security Transformation

= Supply chain optimization

= Cost Reduction
= |nnovations and new Business Models

= Environmental Sustainability

©Jacobs 2024




Pharma-4.0 Simple Implementation Example

Smart PlanGoal Setting-What Future Proof IT-OT network

. Smart Plant
we want to achievet
= Smart Sensors that can provide data - Ibntekrget Speed shd Bgnddwidth is the
o over 10T network/cloud ackbone to achieve industry 4.0
" Energy Optimization / requirement and seamless real time data
=  Process = Servers on Virtualization : integration across all platform.
Optimization - Virtualization is the process of running a virtual = The enterprise network and hardware

instance of a computer system in a layer

* Asset Optimization should be aligned for future bandwidth and

abstracted from the actual hardware.
. ) speeds.
= QOverall Plant - In absence of real hardware incorporating
Visualization and various plant servers such as Engineering, OPC, » Close integration of IT and OT systems for
Enterprise control Historian, Asset management can greatly maximum reliability. Dedicated Data Center

reduce the time, efforts and cost required for shall be required for Process Automation

*= Man less and Future upgradation Servers and Networks with backup from a

paperless facility = Process Control systems on open second Data Center at an alternate location
MQTT for seamless upward and parallel shall redundant.
integration between different Vendors » Client IT and network philosophy shall
and Supervisory systems support OT reliability and recovery

requirement

29 ©Jacobs 2024




Jacobs Approach: Digital Master Plan.....

A Digitalization
projectis an

interactive
process.

An effective Digital
Master Plan requires
coordinated and
increasing maturity in
adopting digital
technologies across
four domains:
resources,
organization, culture
and information
systems.

Companies must
mature across all

domains to realize the

benefits promised in
digitalization.

Jacobs facilitate
interactive workshop
sessions to define
your Operational

Capabilities Visioning.

[

We will define {1
desired end-state for
the Factory of the
Future environment
that enables
accomplishing your
overall business
strategy (“what core
activities and value
chains can be
improved through
digital tools and new
ways of working? “and
“what actions does
the company need to
take to fully benefit
from digitalization in
its business operatiopd
and functions?”

The team then
develops the
Digitalization
Solution Strategy.

¢ |dentify the required
technology solutions to
achieve your
operational capabilities

* Assess the technology
gap between the your
“As-Is infrastructure”
standard and the
required or To Be

architecture and
infrastructure to
close
capability/cultural

gaps

¢ Determine the
workflow gaps that
restrict adopting
digitalization workflows

¢ Introduction strategies
to migrate from
computer supported to
digital operations

©Jacobs 2024



Jacobs Approach: Digital Master Plan.....

Main activities to

achieve this step

will be technical
investigation,
market survey,

pros & cons
analysis to identify
the set of suitable
solutions to cope
with the desired
innovation target.

The Digital Master Planning
is the Technology Blueprint
for the comprehensive
adoption of digital work
strategies. This will include
developing a prioritized
(organization, cultural,
processes, and technology)
blueprint for building the
new infrastructure that
combines IT and OT
frameworks.

The Final step is the
Technology Roadmap
Development. This will
include developing a

prioritized (people,

processes, and technology)
Roadmap.

The roadmap will take into
account project execution
constraints, will focus on

enabling technologies,
which shall be deployed
across the facility with the
right phasing,

It will take advantage from
synergy among different
solutions, will take care

about change
management, consider the
needed resources and skills
to successfully pace across
the roadmap.
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Our Approach: Digital Master Plan ......

Digital
Implementation
p
Corporate Strategy Best Fit tan
Target State Capabilities
Jacobs
Bench k
Art of the Possible n;a;:ar Benefits

Finally, we will have a Digital Strategy and Roadmap that will ensure that all the data collected from the OT (e.g., PLC, DCS, MES) and the
IT systems is consolidated and transformed into asset intelligence to support effective decision making so that objectives are achieved
in a manner consistent with the planned digital transformation/ digitalization strategy.
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Jacobs has developed and deployed
artificial intelligence to predict
equipment failure. Through
combination of conventional
sensors, maintenance data, health
sensors and synthetic data the
model predicted the future failure
of equipment.

Predictive Analytics (PA) is the
process of using current and
extensive objective, empirical and
quantitative data to predict future
need and guide project investment
and design decisions.

The simulation includes data
relating to physical space, materials
management and transport
systems, equipment, IT and
communication technologies,
staffing models, scheduling and
arrivals protocols, and every step of
every process related to production.

Jacobs Approach: Digital Master Plan: Case Study

Jacobs combined operational data
from several sources such as
personnel flows, process area heat
maps, and thermal imaging for early
identification that operations were
deviating from normal and assisted
with identifying the root cause that
allowed a return to normal
operations.

Discrete event simulation tools
create a digital representation of all
the work that occurs within and
around a facility and are used to
review and rank order hundreds of
design alternatives to maximize the
entire solution space.
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ROBOT and COBOT

ROBOT and COBOT. Jacobs has provided

throughput and logistics consultation
t=;\ expertise to a myriad of clients for

complex decision making. Jacobs has

anEEEl
Throughput simulation enables

virtual analysis of a system

n LLILLl]
supported automation endeavors for
companies such as
Throughput analyses are useful Evaluate responsiveness to
Aiun independently, but most effective o vulnerabilities and interruptions,
2 H in collaboration with site selection o considering Workforce skill,
T and project operations as a full- environmental risks, layout restrictions,

service solution. resource constraints
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ROBOT and COBOT........

‘ Quantify sensitivity to variability, changes, and failures (including machine failures, supply chain disruptions, labor interruptions, surge
limitations)

\

Material Handling (Robots and AGVs), Dispensing/Sealing, Scanning, Stamping, Robot Vision and Cobots. Jacobs supported the first-
gen Tesla Model 3 Underbody Mainline which consisted of 50+ robots with rivet guns working in tandem with 50+ material handling
and spot-welding robots

/

Jacobs being contacted to assist in bringing large-scale, ambitious projects to life is our support for a Gigafactory in Texas. Jacobs was
tasked with the concurrent assembly facility and assembly system design to optimize the facility. The goal was to optimize the facility
in order to enable the design of a “smart” complex that ultimately will encompass 22 million square feet.

[

Jacobs AMS also boasts a very rare capability in our knowledge of programming vision robotics. Vision is currently only used in specific
applications, but it is becoming more prevalent as customers realize the benefits of robots being able to see and analyze for themselves.

N
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Digital Twins

The system can be anything from a single phase of one
operation, such as the growth phase in a bioreactor or the
loading step in chromatography column, or it may be
vastly greater such as the entire supply chain providing a
key raw material. The benefits of a digital twin
implementation are correspondingly varied and can
contribute meaningfully both financially and to
productivity. Some examples:

Digital Twins or Digital Replicas are
sophisticated models that run in
parallel with the actual system being
modeled. The difference being the
degree of integration between the
actual and the model.

Real time monitoring and parallel simulation of a bioreactor. Take corrective
action (manually or automated) to bring back an errant batch. Or perhaps
end the batch early to avoid unnecessary processing, wasted materials and
get started on a good batch sooner.

Use process data to optimize equipment performance or indicate preventive
maintenance. Replace resin in a chromatography column. Change depth
filters only when needed.

Predict, and avoid, conflicts with shared equipment increasing overall
productivity.
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Digital Twins: Benefits

Optimize staffing. Redirect
staff to respond quickly when
and where needed or escalate

less critical tasks when the production planning can be

workload is predicted to be improved. Inventories of raw
low. materials and supplies can be

safely reduced. In many cases,
these inventories are kept
high to respond to
unexpected disruptions in the
supply chain.

With more knowledge of the
supply chain, enabled by an
appropriate digital twin,

As the disruptive events
become less frequent and
more predictable, the
inventories can be safely
reduced, allow a leaner
manufacturing process. This
saves operating costs while
lowering risk. The space
which would otherwise be
used for raw materials and
WIP can be repurposed to be
more productive.

Jacobs teamed with our
partner network and
developed advanced network
detection to support cyber
security. Using neural
networks and advanced
machine learning Jacobs
developed an advanced
warning detection of
abnormal and suspicious
network traffic on client
networks.

“Time (hrs)

Time In System

45

40

35

30

25

20

15

41 1493 18.45 21.98 25,50 29.02 3254 36.06 39.58 4310
Time (hrs)
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Augmented reality and
virtual reality helps to
improve the training

efficiency in a safer
environment, to guide
users in operations and
maintenance, to visualize
buried infrastructure.

Recently Jacobs conducted
a contractor bid walk
through utilizing virtual
model. This was enabled
by the development of a
common data environment
that brought design,
supplier, and architecture
models together. Allowed
contractors to visualize the
client desires and end
goals prior to bidding.

Augmented Reality and Virtual Reality

AugView app on
tablets/phones helps to
"see" buried pipelines in

the field. The app is loaded
with the GIS map for the
utility network and uses its
own antennae to locate
and orient the user's
perspective in the system.

Wearable technology
offers multiple methods of
improving the relationship

between people and
machines. Jacobs has
adopted wearables to
establish a contact tracing
and social distance
monitoring application that
has been deployed on both
construction sites and
pharmaceutical operations
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Integrated Automation Solution by JACOBS

KBUILDING MANAGEMENT SYSTEM

DATA CENTER & SEMICONDUCTOR
e UTILITY MANAGEMENT
* ENERGY MANAGEMENT
¢ FIRE DETECTION & ALARM
* PA & LIGHTING CONTROL
¢ GAS DETECTION & SUPRESSION
* SECURITY & ACCESS CONTROL
e CCTV

¢ EMS FOR CLEAN ROOM PHARMACUITICAL,

-
-

¢ MES DESIGN & RECIPIE AUTHORING
e OEM PACKAGE INTEGRATION

* PCS

e AUTOMATION ARCHITECTURE

* FDS & HDS

* FS & FRS

o

°

FACILITY

MANAGEMENT

PROCESS
ANALYTICAL
TECHNOLOGY

* ERP & WMS

* LIMS

* QMS, DMS

* DATA CENTER

* TRACK & TRACE

* AGV

e ASRS WITH ROBOTIC PACKAGING
* IT/OT INTEGRATION

* DATA ANALYTICS/DASHBOARDS
* DIGITAL TWIN

¢ CLOUD INFRA

e CYBER SECURITY WITH CLAROTY

* PAT TOOL DESIGN

¢ MULTIVARIATE STATISTICAL ANALYSYS
* ONLINE PAT ANALYZER

¢ INTEGRATION

NG
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oach To Address Your Business Case Challenges

Step#1 ¢ Prioritise business drivers

Jacobs Appr

¢ Identify Target Systems

¢ Evaluate Business
Value

CD Phase

*  Systems Frozen

*  Develop integration architecture
*  CD Report with TIC

 BD&DD
* TIC
*  Business Case with NPV

BD & DD
Phase
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Design Execution Approach

Customer Review

Business strategy is frozen
Manufacturing strategy is frozen
Business values is established

<

BD Report

<

[ Workshop#1 ]

[ Digital Plant Strategy ]

[ Customer Review ]
~

[ Workshop#2 ]

Customer Review

]

i

* BD Report approved

Digital Plant Strategy is approved
TIC Approved

Workshop#3 }
e TIC Approved
DD Specifications ]
<

[ BD Specifications including SI specification ]

[ Vendor Discussions

Vendor discussions

]

~

Customer Review

\
J
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Typical Business Work Flow

Purchasing

Purchase Request

Production

and Supply
ERP

Purchase
Order

A

Material
Reception &
Storage
ERP

Material
Transfer
ERP MES

Supplier

Raw Material Sample

Material
Storage/
Retrieval

Weighing &
Dispensing

ERP/MES

A

Planning ERP

Production

Scheduling &

Preparation
MES

Production
Execution
MES

Raw Material Release

QC Lab LIMS

QA Review

and Release

Sales Order

Sales and
Distribution

Control Recipe

Sample

Test Results

Process Order

Weighing & Product
Dispensing Storage
MES ERP/MES

Product Release

Product
Dispatching

ERP

ERP

Purchase
Request

Customer
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Jacobs Core Capabilities: Digital roadmap

Backbone of the MES + eBR Dashboard

Industrial loT ®* Electronic Data User friendly interface

Capture Support data driven
= Automated decision —

Procedural Controls Support smart working Gl
= Paperless workflow [PRUCESSIN

= Reliable
= Connectivity
= Gateways / Message

Ques Intelligent Asset Y2
Management (energy  //HACK ATTEMPT
savings, comfort, space
BIM® optimization etc.)

Data-Centric Models Cybersecurity
Collaborative Process

Connected Information = Address Cybersecurity as

Need to start during a System following I1SO

early design phase 27001 standard
Continuous protection
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Jacobs Core Capabilities: Digital roadmap

AR and VR Digital Twin Al

A\

® Facilitate design Understand, predict, = Predicting
reviews and optimize Treatment Results
= Effective training performance in order = Drug Design

= QOperational Support to achieve improved = Data Preprocessing
business outcomes ® Predicative

Maintenance

Big Data Analytics Robot and Cobot

= Data driven decision = Able to work alongside
= Contextual Democratic and interact with people
Data to boost efficiency and
productivity
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Industry 4.0 Automation Model

— _
loT Data Visualization N Azure Data Analytics - d
thingworx | _

Enterprise Level ERP SAP4
Supply Chain master data management Ak

5U9E|}'_Chﬂiﬂ Planning h_',:* l‘_] Warehouse Management System BieTrack Integrated Risk Management

Distribution & Lﬂgiﬁﬁc EE? Plant ;;__-i' P, EHS Enterprise Quality M
.| Hmtenﬂll!ﬂ Management it Management

S Ok Poering 4

Production Planning 7y i ? = Sueiom
Scheduling - alibratio : i
Material Handling  ca |00 - 52 .
; abware
}"I’ﬂu Batch Genealogy (BOM-LobtE ten e Bectiosii q
P o AMagementas & documenium
SIMCA ¢ Doc. scutio
ANAIYICS N SWILS Bl Record : WEHUM Mgmt. x N AP
[ats N Pro 3} i 0 e # natog e ik
0 i onitoring — B H'a ] 'I L " Hackup F :
i O = AL 3 L I-:’ i = : I.-.'
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Jacobs USP — Automation Solution Provider

= Cyber Physical Systems
- Avirtual representation of a physical product or process, used to understand and predict the physical
counterpart’s performance characteristics

- Typical design goal: a digital platform that dynamically mimic operation to provide
= Predicted Yield performance
= QOperational scenario performance / m ’ »\’
= Predictive future performance i ‘?’\'_. /”} L€
i ‘ y : ’ ]
= Capacity Performance -

= Digital Transformation

- Industry 4.0 / Pharma 4.0 /
= Namur Module Type Package — Data structure as interface, state model, defined services — Process Industry Focus

= |SPE Plug & Produce — Data storage, Data Integrity, Time Synchronization, User Management — Pharmaceutical Industry
Focus

= BioPhorum Plug & Play — Define profiles and function for Biological processing equipment — Bulk Biological Industry Focus
“Factory within a Factory” autonomous operations not “Islands of Automation”
- Focus on data, data management, operational integration
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Thank You

1 Challenging today.
JACODS g o inoO YW f D
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