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Shell Achieves Major Milestone: Scales
Artificial Intelligence Predictive
Maintenance to 10,000 Pieces of
Equipment Using C3 Al

Underlying the ability to monitor more than 10,000 pieces of equipment is a
technical infrastructure that:

* Supports global deployment across Shell’s upstream, downstream, and

integrated gas assets
* Ingests 20 billion rows of data weekly from more than_3 _million sensors
* Trains, tunes, and runs nearly 11,000 machine learning models in
production
Makes over 15 million predictions every day

upstream, manufacturing, and integrated gas assets across its global asset
base - one of the largest such deployments in the energy industry. Al
predictive maintenance enables Shell to identify equipment degradation and
failures before they happen, allowing operators to take proactive measures and
avoid costly unplanned downtime, production interruptions, and potential risks
to the environment and human safety. Monitored equipment includes control
valves, pumps, compressors, and other critical components.

“Shell’'s deployment of Al predictive maintenance at global scale is an
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15 Years
$2 Billion Invested
90+ Al Applications
1,000+ Employees

C3 Al "...could become the de facto
Al platform standard for the world’s
eeeeeeeee most complex industries”

— FORRESTER
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Operating Al applications at scale requires dozens of tools,
services, microservices, and related technologies
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The

layer for enterprise-scale Al applications

Reliability
Suite

Supply Chain

Suite Suite

[£] €3 Al Application Platform

C3 Al Studio

C3 Al Types

Data Integration
and Connectors Services

jﬁ |:|§ AWS loT E Canonical
ﬁ Databricks E
E‘ Salesforce

Ba Azure
m DL DataLake

| | I Weather

Commodity
Data

Integration

Expressions

Snowflake

Data In

Source
Transform

Microsoft Virtualization

= Systems

1 Management

| I Monitoring
I

Platform
Management
Services

Iﬂl Runtime

EI Deployment

aws

)
®@ & o @ & -
Amazon Amazon Amazon Amazon Amazon Azure
sSQs S3 Redshift Kinesis DynamoDB Stack

Deep Code

Sustainability

=
an

H d Auditing

reduces complexity through an

C3 Al APPLICATIONS

Defense and
Intelligence Suite

Visual Studio Code | JupyterLab

Extensible Data Models
Cross-Industry Foundation

Reliability
Supply Chain
Sustainability
CRM

Aerospace
Manufacturing
Financial Services
Defense and Intel
Energy

Healthcare
Retail/CPG
Telecommunications

Transportation

ﬁd Scheduler
|| Users

Logging

m Microsoft

@ &) e

Azure Blob  Azure Event Azure Azure
Storage Monitor Database Event Hub
for PostgreSQL

Financial
Services Suite

Data Persistence

=

sal

Ll

[

NoSQL
Storage

Key Value
Store

Cloud Object
Storage

RDBMS

Distributed
File System

File
Systems

HDFS

FI Roles &
Responsibilities

AE apis

9 *

Google

Google
Maps Spanner

Public

Sector Suite

[DEE]
Vision

Al CRM
Suite

Low Code Application Canvas

Machine Learning Framework and Services

"-IL ML
Pipeline

|-| L ML

| O Ops

g Feature

|= Store

Amazon
| § Sagemaker

Data Governance

Iﬂl Veracity

Lineage

Profiling

Access
Controls

Hierarchy
Modeling

o= Cloud

(©]

Google
BigQuery

Model
Explainability

Model Deployment
Framework

Model
Lineage

Model
Versioning

Model
Governance

Auto Metadata
Creation

Google

Azure ML Vertex Al

Continuous Analytics
Processing

E Batch
ml Queue

5 Security

|_F| Privacy

|| Auditing
| | Observability
|| Ontology

|'|'| Map
Reduce

=
} Stream

it Application
| | Authentication
T F‘ Logic

! T Time
Series

= " Application
[ erowir R

| I | Multitenancy

PRIVATE CLOUD
njn X-A @
Google Google Kubernetes
Cloud Cloud
Speech Translation

CUSTOMER APPLICATIONS

Customer
Extension

Custom Application

Model Driven Architecture

No Code

Application Ul

Sk
ype
I System Bindings

Component
o
L 1 Library

Geospatial
Visualizations

Graph Network
Visualizations

; Translations

=, State Machine
ull - and Workflows

E ci/co

Nvidia

C3 Al Ex Machina

Deep Code Tools

— Eclipse
| IntelliJ

JE Jupyter

| R Studio
£ VS Code

Visualization and Bl Tools

@I Domo

M= Micro

= Strategy

B PowerBI
x

B e
Ul Frameworks
% React E
ﬁ Angular

EDGE
Intel ARM HP

Insights & Action Out

E C3.ai



C3 Al
Readiness




Component failure under existing maintenance operations leads to

unplanned aircraft downtime

1 Aircraft fails to dispatch due a system 2 Maintainers diagnose problem
or part failure
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Aircraft ready to fly

E C3.ai



C3 Al Readiness improves aircraft availability by reducing
downtime & part shortages

B operaTIONAL B PLANNED DOWNTIME UNPLANNED DOWNTIME

Time-Based : Scheduled ! Failure Diagnose Part Arrival : Scheduled

\  maintenance :  Diagnose root cause Order Spare Part Maintenance ' maintenance

: Maintenance : Maintenance : Maintenance

: Not required . Accelerated . Accelerated
C3 Al : No maintenance Failure Prediction Failure Scheduled

. : Cancel based on Order required *  Confirm root cause, perform . maintenance

Readlness + aircraft utilization spare parts repair with available part :
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Most enterprise Al projects



85% of Al projects

70% of companies ~Gartner
report
from Al
~MIT 87% of Al projects
~Forbes

92% of businesses with Al initiatives have been

to evolve key processes
~McKinsey



Wasted Time
Wasted Money

Excessive Timeline .
Misallocated Resources

Wasted Effort Delayed Reporting



Why do most enterprise Al
projects fail?



Reason #1

Project lacks measurable,
objective, quantifiable value
over a baseline.



Reason #2

Project too siow to
demonstrate value.



Reason #3

Project not designed or
developed for scale In
production



Reason #4

Project lacks support for
adoption at scale
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