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Detailed Explanation

At its core, this integration bridges two distinct technological domains: OPC UA—a secure, platform-

independent, service-oriented communication standard for industrial IoT and IIoT—provides

standardized access to live sensor, actuator, and controller data from PLCs, DCS, and MES systems.

Meanwhile, gPROMS is a rigorous modeling and simulation environment used to develop dynamic,

thermodynamically consistent, differential-algebraic equation (DAE)-based process models that serve as

the 'brain' of a digital twin. The integration guide outlines how to configure OPC UA information models

(e.g., using custom namespaces or companion specifications) to align with gPROMS model variables

(states, parameters, inputs, outputs), ensuring semantic consistency and time-synchronized data

exchange. It further addresses critical engineering challenges including timestamp alignment, data type

coercion (e.g., converting OPC UA Variant types to gPROMS real/integer/boolean), handling of

asynchronous updates, and fault-tolerant reconnection logic. Security is emphasized

throughout—covering certificate-based authentication, encryption of UA endpoints, and role-based

access control when exposing gPROMS model APIs to OPC UA clients. Finally, the guide supports

closed-loop use cases such as real-time model parameter adaptation (e.g., via Kalman filtering or MHE),

predictive setpoint optimization, and operator training simulations fed by live plant telemetry.

Key Components

# Component

1 OPC UA Server/Client Stack
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# Component

2 gPROMS Model Interface (GMI) or gPROMS Model Server (GMS)

3 Bidirectional Data Mapping Layer

Applications

# Application

1 Real-time Process Monitoring and Anomaly Detection

2 Model Predictive Control (MPC) with First-Principles Models

3 Operator Training Simulators Driven by Live Plant Data

Related Concepts

# Concept

1 Digital Twin Lifecycle

2 Industrial Communication Protocols

3 First-Principles Process Modeling
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