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Pillar 1: Navigating Operational Technology Implications

IT and OT Integration

Combining IT’s data ecosystem with OT’s physical control enhances real-
time insights and operational efficiency, enabling the more agile plants of the 
future.

Challenges in OT Modernization

Legacy systems, cybersecurity risks, and evolving regulations complicate 
operational technology upgrades.

Advanced OT Platforms

Platforms like EcoStruxure Automation Expert offer open ecosystems and 
virtualization for seamless control and data continuity.

Benefits of IT/OT Harmonization

Unified systems enable predictive analytics, proactive problem-solving, and 
agile responses to business needs.
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Pillar 2: Adopting Disruptive Technology Trends

Technology Integration Benefits

Integrating AI, machine learning, other Digital capabilities and IoT boosts 
efficiency, innovation, and strategic value in industries.

Predictive Maintenance Impact

Predictive maintenance uses sensor data and AI to forecast failures, reducing 
maintenance costs by over 60% in some cases.

Smart Pipelines Safety

AI-driven anomaly detection in smart pipelines decreases leak risks by 10–20%, 
enhancing safety, environmental and commercial performance.

Data Democratization Importance

Open data access across systems is critical to harnessing insights and driving 
innovation in industries.
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Pillar 3: Positively Managing People, Behaviors, and Change

Empowered Workforce

An engaged and empowered workforce is essential for successful autonomous 
operations and innovation in enterprises.

Strategic Change Management

Aligning workforce with strategic vision through change management prevents 
inefficiencies and missed opportunities.

Skills Development

Upskilling and reskilling programs in digital literacy and human-machine 
collaboration address evolving skill requirements.

Leadership Engagement

Active leadership sponsorship improves project success rates and drives 
workforce alignment with transformation goals.
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Pillar 4: Enhancing Productivity, Agility, and Energy Efficiency

Barriers to Autonomous Adoption

Regulatory complexity and market fragmentation create hesitation in adopting 
autonomous operations in the energy sector.

Need for Specialized Skills

High demand for AI, cybersecurity, and digitization expertise intensifies adoption 
challenges in autonomous systems.

Transforming Legacy Systems

Integrating AI and adopting open standards through phased upgrades turns legacy 
systems into strategic assets.

Energy Efficiency and Decarbonization

Autonomous operations and digitalization significantly reduce emissions, 
supporting 2050 net-zero goals with existing technologies.
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Pillar 5: Improving Safety and Security

Autonomous Safety Enhancements

Automation reduces human exposure to hazards and cuts workforce injuries in 
dangerous environments.

Predictive AI Maintenance

AI-driven systems forecast mechanical issues with over 90% accuracy, enabling 
proactive maintenance.

Multilayered Security Frameworks

Combining encryption, real-time threat detection, and authentication protocols 
secures autonomous operations.

Skills and Collaboration

Personnel training and government partnerships develop adaptive safety 
frameworks balancing innovation and accountability.
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Pathways to Autonomous Operations;
SE Group approach & innovations
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The ultimate objectives of industry are Efficiency & 
Sustainability. Autonomous Ops are a step on the way

Efficiency Sustainability

Customer Objectives

Integrated & Autonomous Ops

Insight-Led Sustainability

Integrated Simulation

Advanced Analytics
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necessary for the Digitalization 
journey; widely acknowledged 

and largely being addressed 
today with varying success

Advanced capabilities required 
to meet demands of the new 

Industrial Age; most 
customers not yet ready for 

these – with a few in the very 
early stages of developing 

these.
Energy 

Management

Energy 
Transition

Industrial 
Automation

Industry 4.0

SOFTWARE

©2025 Schneider Electric. All Rights Reserved | Page 8



Internal

Page 9Page 9Property of Schneider Electric | 

Co-Simulation: ETAP and AVEVA DynSim in Operations

Why this matters Our solution and How we can help Our proven impact

Modelling the increase (or Decrease) of 
Electrical Load effects driven by Process 
Requirement with a integrated dynamic process 
and electrical study

10-20% of the unplanned SD 
are caused by electrical 
problems

Every electrical model does not 
take into account the dynamics 
of the process load

Power Dynamic Modelling 
usually based on stale 
/ designed conditions not on 
the current operating conditions

Distinctive Technology

Energy- Efficiency Study Services / 
Deployment e.g: Improving 
Objective Functions:

Uptime Improvement, e.g: 
Evaluating all operating conditions 
and electrical responses; enriched 
situational awareness

DCS, 
Emulation

AVEVA DYNSIMETAP RT

Proven market leaders; an 
innovative solution agnostic of DCS 
and EMCS vendor

Optimizing Electrical Energy Consumption & Improving Uptime in Operational Assets
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Programmable 
Logic 
Controller

Distributed 
Control 
System+

Operational 
Technology

Information 
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Design & Build Operate & Maintain

+

EcoStruxure Automation 
Expert is Industry 4.0 ready

Where the edge control layer 
becomes software defined

Bringing a 3-way paradigm shift to 
how we see automation technology

Combine anytime 
information with real-time 
control

Supports hardware-
independent control 
application design

Creates a new category of 
software centric automation

EcoStruxure Automation Expert (EAE) is the first software-
centric universal automation system

EcoStruxure 
Automation 
Expert 

Software, 
analytics & 
services

Edge 
Control

Connected 
Products

Software

Hardware

100%
Engineering efficiency

Allowing 
customers to 
achieve

100%
Operational effectiveness

100%
Future proof
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Overview: Three Innovations forming a pathway to Autonomous Operations 

1. Cognitive Diagnostics
Proactive monitoring of 
process behavior through 
early anomaly detection and 
diagnosis accelerated by AI. 
Uses statistical methods, 
trained LLMs, complex 
process-specific prompts 
and RAG* knowledge base.
Supports formal RCA** 
process by accelerating and 
improving analysis.

2. Real Time AI Controller
Learns complicated control 
patterns for transient 
operation such as trips, 
upsets, disturbances, feed 
changes through Deep 
Reinforcement Learning. 
Compliments conventional 
technologies, providing 
enhanced and accelerated 
operational response.

3. AI for Enhanced 
Operations

Comprehensive plant 
optimization platform 
consisting of three levels: 
Real Time AI Controller 
(closed loop); Unit AI 
Enhanced Operator Advisor
(open loop); Multi-Unit AI 
Enhanced Supervisor Advisor
(plant wide). 

These innovations build on one another to grow AI-enabled autonomous capability in concrete steps. Cognitive Diagnostics 
accelerates process analysis leveraging data and human experience. Real Time AI Controller builds on this to enable rapid, 
closed-loop response to changing situations. AI for Enhanced Operations builds further to deliver open-loop operational 
improvement at unit and multi-unit levels. As confidence grows the pathway to true autonomous operation becomes clearer.
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*RAG: Retrieval Augmented Generation
**RCA: Root Cause Analysis
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1. Cognitive Diagnostics: Speed to Evaluation, Reasoning and Accurate Results

1. Anomaly Detection

2. Rapid Analysis and Prioritization

3. Comprehensive Explanation

4. Operator-led Reasoning
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2. Realtime AI Controller: Accelerates Response through Deep Training

The Challenge:

Human operators have decades of 
experience and deep expertise but are 
limited in terms of speed of response due 
to limiting factors. 

How to build up human-like expertise but 
deploying it much more rapidly?

The Solution:

Run 10,000 episodes or training scenarios 
in an on-premises virtual machine farm. 
This can be setup with 10 servers each 
with 10 containers. Training determines 
the best responses that meet a customer’s 
training objective eg, train for the fastest 
startup time that maximizes production.

(This is intended for small equipment or small 
collection of control elements.)

The Results:

Offline reinforcement training of dynamic 
simulation models reveals faster operator 
responses to startup and upset scenarios. 
These actionable insights may cut 
response times by 50% in some 
instances.
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Steps on the journey to Autonomous Operations: Building Capability

The Approach:

Autonomous Operations is not achieved by turning on AI: it requires the 
building of foundational capabilities in a step-by-step manner. SE’s 
approach here is to utilize Cognitive Diagnostics and AI Realtime 
Controller to build confidence in Advanced Control, establishing a basis for 
other solutions which will introduce System Level Autonomy later.
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