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DIgSILENT – at a glance
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>2.500 

international 

customers

9
locations

since 

1985

>12.000 

users of our 

software 

products

Over 150 

experts 

worldwide

>170 

Countries in 

which our 

software is 

used

HQ in 

Gomaringen

(D)

DIgSILENT is a consulting and software 

company providing highly specialised 

services in the field of electrical power 

systems for transmission, distribution, 

generation, industrial plants and 

renewable energy.

DIgSILENT is an independent company:

• No dependency on individual 

customers or customer groups

• No institutional or personal 

involvement with other companies or 

associations
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DIgSILENT International
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Germany:

• DIgSILENT GmbH locations:

- Gomaringen (HQ)

- Dresden

International:

• DIgSILENT Americas LLC, USA

• DIgSILENT Chile Ltda., Chile

• DIgSILENT France Sarl., France

• DIgSILENT Ibérica Ltda., Spain

• DIgSILENT Middle East LLC, Oman

• DIgSILENT Pacific Ltd., Australia

• DIgSILENT South Africa (Pty) Ltd., 

South Africa

• DIgSILENT STREL SRL, Italy
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DIgSILENT Products & Services
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Services

DIgSILENT Consulting
Consulting and research for T&D, 

industrial systems, railway systems, 

renewable energy, etc.

Support, Training 
Customer support regarding the 

software products, training courses, 

workshops, etc.

System Integration & IT-Services
Product Integration (SCADA,GIS,…), 

customer-specific developments, 

data exchange, etc.

Hardware/Software

PowerSystem Monitoring

Dynamic Performance 

Monitoring System

Grid Code Compliance 

Monitoring 

PFM300-GCC

Continuous compliance 

auditing of power plants with 

respect to grid code 

requirements

Software

PowerFactory 

Integrated power system  

analysis software

StationWare

Protection settings 

database/asset 

management system
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PowerFactory Software

• Leading power system simulation tool

• All-in-one solution with wide coverage of 

state of the art power system applications

• Extensive and flexible modelling capabilities 

with a rich suite of power equipment models 

and libraries

• Powerful network diagrams and graphic/ 

visualisation features

• Supports all network representations and 

phase technologies

• Modular concept, scalable solution

Functional 
Integration

Transmission systems

Distribution systems

Industrial systems

Power generation

Renewable Energies

Distributed generation
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Basic Functions

The PowerFactory Base Package provides analysis modules coupled with a wide range of 

power equipment models, integrated tools and features for fundamental PowerFactory 

applications.

… and it can be extended with a wide variety of additional functions according to specific 

requirements of the user

Load Flow Analysis

Short-Circuit Analysis

Sensitivities / Distribution Factors

Basic MV/LV Network Analysis

Power Equipment Models

Network Representation

Network Model Management

Outage Management

PowerFactory Administration

Network Diagrams and Graphic Features

Results and Reporting

Various Data Converters
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Advanced Functions

Quasi-Dynamic Simulation

Network Reduction

Protection Functions

Arc-flash Analysis

Cable Analysis

Connection Request Assessment

Transmission Network Tools

Distribution Network Tools

Probabilistic Analysis

Power Quality and Harmonic Analysis

Contingency Analysis

Optimal Power Flow (OPF)

Unit Commitment and Dispatch Optimisation

Economic Analysis Tools

State Estimation

Stability Analysis Functions (RMS)

Electromagnetic Transients (EMT)

Motor Starting

Small Signal Stability (Eigenvalue Analysis)

System Parameter Identification

Scripting (Python/DPL) & Automation

Interfaces 
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Artificial Intelligence (Neural Network Analysis)

Reliability Analysis Functions
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Application of Artificial Intelligence
in PowerFactory

Presentation of an Implementation based on  

Neural Networks



Motivation
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New load types in 

LV grids (heat

pump, wall box,…)

Increasing 

number of DER

Dynamic power 

tariffs

Growing cross-

border

connections

More complex

regulatory

guidelines

Qualified staff

Extreme 

weather events Challenges of

system operators

…

How to plan a grid for safety

operation in various scenarios?

 Using AI for faster load flow

calculations as an option?
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Possible Use Case

Estimation of load flow results in time-series calculation

• Usage of historic smart meter data in LV grids to detect critical states in the past.

• Determination of actions for grid planning based on time-series calculation.

• Analysis of large networks with many load flow calculations for different scenarios

• Transparency of grids

…and many more
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Conventional Load Flow Algorithms

• Based on physical rules and algorithms 

such as Newton-Raphson

• Works without any historical results

• Iterative Approach

• “Exact” results

Artificial Neural Network

• Blackbox without specific electrical 

engineering calculation rules

• Needs to be trained with huge amount of data

• Direct calculation

• Approximation of results
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Load Flow vs. Neural Network
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AI in PowerFactory
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Start of
investigation
in 2018

Decision for neural networks

• Highly parallelizable

• Good approximations comparing to classic 
load flow

• Fast screening of different scenarios

First release in version 2022

• Availability for time series calculation

• Based on the PyTorch library

• Fully connected neural network

• Data-driven approach independent of
topology

Introduction of graph
convolutional neural network 
in version 2023

• Large grids

• Faster training

More to
come…
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Artificial Neural Network – Basics
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Gen 1 – P

Gen 2 – P Line 1 – loading

Transformer 1 – loadingLoad 1 – P

Load 2 – P

Objective of neural network training

Adjust/Learn weights 𝑤𝑥
(𝑦)

to get the 

best possible approximation of output 𝑜
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Generation of Training Data

Where to get sufficient amount of training data representing different situations?

 Historic Measurements

• Enough measurements for observability of the grid?

• Enough samples for training and validation with clean and plausibel data?

• Different situations in appropriate number of occurances such as peak load, generation,…? 

Solution: Probabilistic Analysis function within PowerFactory for synthetic data

 Individual selection of variables for input/output

 Usage of distribution functions

 Usage of correlations

 Monte Carlo simulation for arbitrary number of samples
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?

!
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Artificial Neural Network – Limitations

Using a trained neural network

• No change of topology – even open/close of switches

• No adding of new elements

• No change of calculation settings

• No change of variables afterwards
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New training of the model needed

It‘s not possible to take over a neural network to

another network model topology
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Example
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Time reduction for time-series

calculation:

Up to 10 x
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Thank You!

Dipl.-Ing. André Schindler

Technical Sales & Marketing

a.schindler@digsilent.de

www.digsilent.de

„The secret of going ahead 

is doing the first step”

- Mark Twain -


