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Dynamic
Simulation

An engineering tool for in-depth
analysis of transient processes
in turbomachinery trains across
operating scenarios

Benefits at a glance

- Verification of operability
and controllability

» Improved system performance
through control optimization

- Enhanced equipment protection
and operational safety

E Ve r I I e n ‘ e « Insight into transient system behavior
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Overview

Dynamic Simulation is an advanced
engineering solution within the Digital
Twins portfolio for analyzing the
transient behavior of turbomachinery
trains across a wide range of operating
scenarios.

By combining rigorous thermodynamic
and fluid flow calculations, dynamic
simulations provide a detailed
understanding of system dynamics
beyond the limitations of conventional
steady-state analyses, capturing

the continuous interaction of system
components over time. Simulation
studies are performed using MATLAB
Simulink or Aspen HYSYS, depending
on the objectives and requirements

of the project.

The approach can be applied to both
new and existing machine trains

to verify system designs, assess
dynamic system behavior and identify
opportunities to improve efficiency,
performance, and controllability.

Main features

Dynamic system modeling

A detailed dynamic model of the
complete compression system is created,
including compressor stages, suction
and discharge systems, recycle valves,
anti-surge control systems, heat
exchangers, interconnecting piping, and
driver equipment. This enables realistic
representation of system behavior
under varying operating conditions.

Transient scenario analysis

Dynamic simulations evaluate system
response during transient operating
scenarios such as start-up, load changes,
normal and emergency shutdowns, feed
reduction, or anti-surge valve failures.
The analysis provides valuable insight
into process interactions that cannot be
captured by steady-state calculations.

Verification of operability and
controllability

The simulation model is used to verify
operability and controllability under
both steady-state and transient
conditions. System response, equipment
protection functions, anti-surge control
performance, settle-out pressure
scenarios, hot gas bypass requirements,
as well as critical pressure and
temperature limits, can be assessed to
support safe and reliable operation.

Control system optimization
Simulation studies support the
optimization of control strategies and
operating parameters. Anti-surge
valve opening times, controller response
characteristics, and control setpoints
can be adjusted and validated to
improve overall system performance.

Simulation reporting and validation
Results are documented in a detailed
simulation report that visualizes the
transient behavior of key process
parameters over time. Backed by
more than ten years of application
experience, the simulation approach
has been continuously validated
through comparison with measured
compressor performance data.
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