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Siemens Energy

100,000 dedicated employees

in 90 countries
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SE GT GS CP STU ST3 – Real-Time 
Simulation
Siemens Energy 
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Software Development Lifecycle

Increase robustness and quality 
of individual subsystems

Reduce risks of new software 
architecture and control 
hardware changes

Ensures that Customer 
requirements are propagated to 
individual subsystems

Validate of SW and/with HW at the earliest possible stage

Requirements

Controller design 
with grid model
(PSCAD/PSSE)

Software 
implementation 

and test in 
Simulink

Implementation

Acceptance

On-Site

v-model for system engineering1
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Project Process HVDC

Benefits of testing the control and 
protection system at the HVDC Test Center:

• Experts available at the HVDC test center.

• Shorter commissioning times at site

• Risk of malfunction minimized

• Selected cases are benchmark for on-site 
tests

HVDC Test Center, Raleigh,USA

On-site

tests
Operation

Cubicle

manufacturing

Hardware 

design

Software design &

Pretesting

Design

specification
Contract

System performance Studies

(including real-time

off-site tests)

Functional & Dynamic

Performance Tests

TNA integration test
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Simulation Systems – main responsibilities of 
RTDS Team

Setup and Operation of in-house Real Time Simulation Systems

Replica for HVDC / FACTS Applications

Engineering and Testing Support during Factory Acceptance: 

Functional Performance Test (FPT) & 

Dynamic Performance Test (DPT)

Validation of RTDS Models against RMS or Offline EMT 

(Windparks, STATCOM, HVDC, AC Equivalent, Matlab Simulink, PSCAD) 

Software Engineering for Real Time Simulation
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              HVDC basic Setup (HIL)

AC System
A

AC System
B

Inter Station 
Communication

Real Time Simulation 

(RTS)

Station B

Supplied

Control and Protection 

Hardware

and 

Software Systems

Station A

Supplied

Control and Protection 

Hardware

and 

Software Systems
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RTDS to…

Interfacing 

Devices :

Knick Amp. 

PA2005 Amp.

Omicron

TESSI

MMS SIM

CMO

7KG Transd.

HIL
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Real-Time Simulation RTDS modelling
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Functional & Dynamic Performance Test using RTS

▪ Factory System Test specification

defines all tests and targets for the

required performance

▪ Tests under normal system conditions

including redundancy performance

▪ Tests under extreme AC and DC system

conditions -> dynamic performance

▪ Off-site testing is the final quality gate for 

the C&P systems before delivery to the 

customer

Real Time Simulation

Rack incl. Interface 

Rack

Supplied

Control & Protection 

cubicles



2025 APPLICATIONS & TECHNOLOGY CONFERENCE CHICAGO, ILLINOIS

Control Trainings Simulator (CTS) – Study 
Replica /TNA 

Symmetrical Monopole VSC
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