THE CHEMICAL INDUSTRY

IN TRANSFORMATION:
A NEW JOURNEY BEGINS
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Operating Company Challenges

Unplanned Downtime Human Capital Challenges
AProcess issues ARight Skills
AEquipment failures ] [ ASustaining Expertise
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ASub-optimal operations AEmission standards
APerformance vs peers AEnergy reduction
Underperforming Assets Energy and

Emissions
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Future is the Connected Plant

Cloud, Mobility, Analytics

Data 1 s changing the 1 ndustri al
and a software-industrial solution can help extract value
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Honeywell Connected Plant

We connect processes, assets and people to continually redefine optimal performance
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A Deep domain A Broad ecosystem of A Enhanced decisions A Unmatched
expertise expertise & capabilities via data analytics industry offering
A Optimization & A Predictive asset A Worker safety & A Integrated
analytics via the performance, increase compliance solutions that span
digital twin uptime, decrease downtime the entire
enterprise

$25M/yr. value for an average size refinery

Based on foundation of advanced software
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Honeywell Connected Plant Structure

Plant Availability
& Optimization
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Process @’ @, OEM Equipment Availability
Specialist Ecosystem Relationships
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Analytics Based Insight
at Enterprise Level

Cyber Secured Data Stream Decisions & Actions
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Why the Cloud?

~
Encoding repeatable work

processes to drive consistency &
deverage scarce resources

. )
Subject matter expert

collaboration through multi-vendor
ecosystem
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On-going service model to enable

sustainment of customer benefits
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Enable continuous innovation
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Industrial Software Solutions + Connected Platform for Operational Excellence
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Honeywell Connected Plant T Our Pillars
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% Cloud-enabled Suite of Services

Connected
Process

Process Reliability Advisor

APre-empt process issues with root cause analysis
AOperate closer to constraints
ADrive best operating practices
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Predictive Maintenance

Almprove turn-around
planning by managing
asset lifecycle

Process Optimization

AHelp maximize profitability in
changing process and economic
conditions

AEvaluate new opportunities with
Awhiaft 6 anal ysi s

AGain new reliability insights
through data analytics

@

99.97%

Unit-specific
Benchmarking

Almprove operations through 2= WHIEES e eie

actionable unit advice
ASet realistic, achievable

targets AOptimize supply and demand balance

AEnhance heat recovery, fuel gas and H,
systems management

Honeywell

Uuop



iﬁ Process Reliability Advisor for UOP Units

Connected
Process

Allows Customers to Detect and Solve Potential Problems Before They Happen
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TRADITIONAL BREAK / FIX MODEL

: CUSTOMER

Potential SR VES
Downtime Customer
] Event Event Analysis

~$1M/Day Occurs Detected colizete uoP uop

ESCALATE Send Data Review Data Analysis

- TO UOP

15t GENERATION SOFTWARE MONITORING PLATFORM (OpAware)

Improved RESOLVED
Customer
Respo_nse — Event Event Aunalysis St i || a Re ac
Time Occurs Detected ISSUE

uop
I ESCALATE Data Analysis IDENTIFICATION

AND
TO UOP RESOLUTION

PRA

ENBEDDED Pro-active engagement and resolution through
CAUSE pre-emptive early event detection

ANALYSIS

No Downtime

=141 Incident

Detection = Avoidance | $O/Day

Proactive : Honeywell
Troubleshooting UopP




-E3 \ Connected Assets - Overview

Connected
Assets Industrial software, secure lloT platform and collaboration through an ecosystem

of relationships with industry-leading OEMs and Knowledge Vendors

Site Team Asset Data Collaboration Knowledge Vendors
A Secure Cloud e A
A Asset I / ioren \ I
Survelllance ;J\ —_ Analytics & Visualisation Rigcess Data AJl
1 FLOWSERVE Connected|Assets £
A Predictive Inéﬁ — D
Maintenance Multiple OEMs gLl SECURED DATA 7 Honeywell
ENERGY AUTOMATION ‘;\\N ffo
A Analytics [ | [ [ [ | [ |
AEnergy & D) m KO = r3
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Compliance ——
MOnitoring Bearings, Specialty Valves
Turbo Vibration Air, Recip., Refrig Pumps and Fired Equipment Pipeline and Material Asset
Machinery and Rot Equip. Compressors Mechanical Seals and VRUS® s Monitoring Handling Tracking

We combine asset and process data, with OEM analytics and expert guidance
to improve asset reliability and avoid unplanned shutdowns
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Effectively Manage Staff Competency In a Dynamic World

Connected

People Value Proposition

Offering Example

ARole-based training with Maintenance Training Simulator
Get the jOb Competency customized content
Management: AField and forum-based program
done fast . Plant performance A eid andorum-based progra
: improves through Visualization platform to link
rlght and workforce directly plant performance to

competency

people competency

safe é
ASimulators for operators and

“ - .
o Collaboration: TR
m Worker AAugmented insights for field

productivity and i
COPner(])%CIteed et iy S LTS workers in the moment

MTS Will Provide:

_ A Experiential learning without any dependency
AStreamlined and paperless on real hardware

, workflows for faster decisions A Immersive learning experience
e. every A Anywhere-anytime access, available
time |, for : _ AAutomated work procedure on demand
J Compliance: and safety compliance A Just-in-time task based training
gveryone Operational integrity

and worker safety ASafety score visualization and A Collaborative learning through virtual classrooms
tracking A Learning through gamification
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