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Disclaimer

A CAUTION

This technical document is NOT a training or instruction tool or a substitute for hands-
on training for the installation, use or maintenance of Schneider Electric equipment.

It is provided merely as a demonstration of the installation and configuration of our
products, and may ONLY be used as a supplemental reference by a competent service
technician who is fully trained in the care, operation and maintenance of the installed
electrical equipment. Although reasonable care has been taken to provide accurate
and authoritative information, Schneider Electric assumes no responsibility for any
consequences arising out of the use of this presentation.

Schneider Electric cautions you that electrical equipment should be installed, serviced
or maintained ONLY by qualified electrical maintenance personnel. Remember that all
sources of electrical power must be disconnected prior to visual inspection, tests,
maintenance or installation of anyelectrical equipment. Failure to do =0 can resultin
serious personal injury, property damage, OR death.

© 2026 Schneider Electric. All rights reserved.

Trademarks

Schneider Electric has made every effort to supply trademark information about company names, products
and services mentioned in this manual. Trademarks shown below are from various sources.

EcoStruxure, EcoStruxure Machine SCADA Expert are trademarks owned by Schneider Electric or its
affiliated companies. All other trademarks are the property of their respective owners.

General Notice:

Product names used in this manual are used for identification purposes only and may be trademarks of their
respective companies.
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1 INTRODUCTION

The purpose of this Knowledge Base Article is to provide an overview of how Python libraries can be used to
implement Machine Learning (ML) and Artificial Intelligence (Al) functionality with EcoStruxure Machine
SCADA Expert (EMSE).

Using Python enables EMSE projects to integrate advanced analytics, predictive maintenance, and Al-based
decision making while maintaining standard HMI/SCADA functionality.

This article demonstrates how EMSE can communicate with an external 64-bit Python application using REST
APIs and JSON messaging.

Al System Architecture Overview
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Software Version:
. EcoStruxure Machine SCADA Expert 2023 or newer

. Python 3.14 (64-bit required)

2 REFERENCE

Python provides access to modern machine learning libraries that are commonly used for predictive analytics
and industrial Al applications. Note: The libraries used for ML and Al are typically 64 bit. At the time of
this KBA, EMSE only works with a 32 bit Python installation.

Typical Python libraries used for Machine Learning include:

Library Purpose

NumPy Numerical processing

Pandas Data analysis and manipulation
scikit-learn Machine learning models
Flask REST APl communication

joblib  Model persistence and loading

Typical industrial use cases include:

Predictive maintenance
Equipment health classification
Anomaly detection

Risk scoring

Process optimization
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3 INSTALLING PYTHON LIBRARIES

Below are the basic steps for installing Python and the libraries used:

1. Install Python 64-bit on the target system. Installing Python
a. Example installation path: C:\Program Files\Python314
2. From Windows, run PowerShell or Command Prompt as Administrator
a. Verify the installation from the Command Prompt:
i. Type: python --version
b. Install required machine learning libraries using pip.
i. Type: pip install flask numpy pandas scikit-learn joblib
c. To verify installed libraries:

i. Type: pip list

Recommended tools for the Python code development:
Visual Studio Code
Python Extension for VS Code

4 MACHINE LEARNING ARCHITECTURE

The recommended architecture separates the Al engine from the EMSE runtime. This architecture allows the
Al service to be developed and updated independently from the EcoStruxure Machine SCADA Expert
runtime project.

We will use the EMSE Runtime to:
e Provide operator visualization and interaction.
o Data collection.
e Alarm handling.
e  Script execution.

We will use the external Python Al Service to:

¢ Run as a standalone 64-bit process.
Hosts trained machine learning models.
Performs predictions and analytics.
Exposes REST API endpoints.
Provides the Machine Learning Model.

The Python Al service will output:

e GOOD
e WARNING
e FAIL

¢ Risk percentage

Communication between EMSE and Python is performed using:
e HTTP REST API
e JSON messages
e Localhost communication
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5 INTEGRATING PYTHON WITH EMSE

The Python script engine within EMSE can launch and communicate with the external Al service.
Integration tasks include:

Startup Script
e Launch the external Python service during runtime startup.
o Verify the service is running.

Data Exchange Script
e Send process values to the Python API.
o Receive prediction results.
e  Write returned values to EMSE tags.

Typical exchanged values:
e Temperature

e Current
e Vibration
e Runtime

e Failure probability

Example of the REST Workflow:
1. EMSE collects process values
EMSE sends values to Python service
Python evaluates the ML model
Python returns prediction results
EMSE updates HMI displays and alarms

ok wn

This approach allows Al functionality to remain modular and independent from the EcoStruxure Machine
SCADA Expert runtime project. And Because the Python Al engine runs as a separate process, EMSE will
continue to operate even if the Al service stops.

It is recommended that a “watchdog” process is used to ensure the Python service is running.

Recommended monitoring methods include:
e Heartbeat status file.
e HTTP health endpoint.
e Scheduler-based polling.
e Service restart scripts.

© CONCLUSION

Python integration significantly expands the analytics and Al capabilities available within EcoStruxure
Machine SCADA Expert.

By combining EMSE visualization and control with external Python-based machine learning services, users
can implement scalable predictive maintenance and intelligent monitoring solutions while maintaining system
stability and modularity.
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