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Services at a glance

Fundamentals

Our teams investigate the fundamentals of power 

engineering equipment - exploring design limits by 

various theoretical approaches and measurement 

methods.

Main outputs are pre- and feasibility studies, 

equipment performance reviews, design reviews, 

design rules & -tools for order-based engineering, 

R&D or specific customer demands.

Simulation

We offer the possibility to simulate your ideas, 

products or processes. The realization of highly 

complex simulation tasks enables the 

development of powerful, cost-effective and future-

oriented products. Depending on the task at hand, 

simulation tools are used in a targeted manner, 

combined with one another or expanded upon 

request.

Testing

With a high degree of expertise, decades of 

testing experience, and a powerful, wide-ranging 

testing portfolio, we ensure the product quality 

through type and development tests in our 

laboratories in Berlin & Nuremberg.

Our portfolio consists of high-voltage, high-power 

and mechanical testing for power engineering 

equipment including the possibility to perform fully 

accredited type tests according to ISO/IEC 17025. 
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Fundamentals 

YYYY-MM-DD

Physical Aspects
We provide profound knowledge in physical fundamentals referring to electrical equipment 

and its application. Basic studies and feasibilities of new technologies and applications is 

our main business.

Performance Analytics
We conduct performance studies like mechanical stability including vibration, seismic 

events, noise emissions, prediction of losses, short circuit stresses, inrush and DC bias 

related effects & digital twin models for lifetime predictions.

We supply grid study key elements and simulations in transient & very fast transient stress 

modes.

Thermal modeling for oil flow & temperatures in equivalent thermal grid models & 

computational fluid dynamics can be provided.

The models are also suitable for various other fluids, enabling accurate thermal & cooling 

performance. The re-use of thermal losses and its impact to the carbon footprint can be 

analyzed too.

Material Characteristics 
Deep know how in certain materials applied in electrical equipment including its applicability 

and performance. Research on new materials and characteristics in own Lab’s and within a 

widespread laboratory competency cluster.

We provide strong competence in LCA and further carbon footprint analytics, materials of 

concerns (SCIP, REACH).
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Simulation  
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Flow simulation and component heating
• Flow simulation considering conduction, convection and thermal radiation with Ansys 

CFX

• Calculation of complex three-dimensional geometry

• Heat network method for fast calculation of transient component heating

Electrical engineering

• Electrostatic field calculations

• Calculation of transient DC fields considering nonlinear materials

• Calculation of electromagnetic wave propagation

• Transient short-circuit current for determination of resulting forces (current forces) 

Electrical power loss calculation (AC / DC)

Structural Mechanics and Dynamics 

• Static analysis of steel structures

• Deformation and stress analysis

• Calculation of pressure vessels

• Nonlinear contact simulation

• Design of bolted joints

• Design of drives and drive chains

• Earthquake simulation according to current standards

• Harmonic and modal analyses

Topology optimization



Basic Research | Grid Technologies

Unrestricted © Siemens Energy, 2023

Testing 
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Two highly professional testing laboratories with a wide range portfolio for type 

& development testing of medium & high voltage power engineering 

equipment.

Electrical Research & Testing Laboratory Nuremberg

• Research of parameters of insulation design 

• Testing of combined insulation arrangements​

• Verification & improvement of product design

PSW Testing Laboratory Berlin

• High-voltage, high-power, mechanical & climate tests

• Fully accredited acc. to ISO/IEC 17025

• Member of PEHLA* & STL**

*   PEHLA: Gesellschaft für Elektrische Hochleistungsprüfungen

**  STL: Short-Circuit Testing Liaison
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For any requests, feel free to contact our team
via our official Basic Research mailbox: 
contact.basicresearch@siemens-energy.com

Let’s research!

Contact
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