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The greatly increasing share of volatile 

infeeds from renewable energy sources 

and the long-distance electricity 

transmission in the European electricity 

market contribute to increased network 

congestion and critical network situa-

tions in the transmission network. 

PSI provides the PSIsaso tool for 

proactive network management. It 

includes support for early recognition 

of critical network situations and for 

determining corrective and preventive 

measures. 

The PSIsaso module is based on proven 

modules developed and implemented 

by PSI. They are integrated into a 

comprehensive system. It can be inter-

faced with any network management sys-

tem or operated as integral part of 

PSIcontrol. Standard interfaces ensure easy 

integration.

For reliable and secure operation of trans-

mission networks, the technical system 

limits must be observed. The evaluation of 

the network state by PSIsaso is based on the 

primary physical variables (active and 

reactive power, current, voltage and 

frequency) as well as on the assessment of 

the overall state as determined by factors 

such as (n-1) security, short circuit protection, 

and voltage stability. The evaluation is 

normally based on assumed scenarios 

(for example equipment outages, short 

circuits, load increases) and their effects 

on the network.

For this purpose, PSIsaso considers non-

controllable causes such as the scenarios 

listed above and planned actions for 

correcting limit violations as shown in 

the figure.

Objective

PSIsaso is the platform for network 

state evaluation and decision support 

applications. The key features of the 

module are:

• Analysis functions for network 

state assessment,

• Decision support for determining 

most effective resolution 

recommendations,

• Visualization based on innovative 

concepts.



3

Software Architecture

PSIsaso consists of the com-

ponents State Evaluation, 

Decision Support, and Visu-

alization. It is based on a data 

management level which 

includes the parameterization 

and the data exchange.

State Evaluation

Power flow calculation and contingency 

analysis for checking voltage levels and 

(n-1) security are used for basic state 

evaluation. Short circuit current calculation 

based on IEC 60909 with superposition 

are available for determining short circuit 

security and power.

PSIsaso software architecture

View network state

The voltage stability and the transient 

stability analysis modules can be added 

to the system at a later time.

All functions are in use on a daily basis in 

many PSIcontrol systems. They have been 

optimized for highest performance and 

availability and been tested against reference 

systems.

Decision Support

Based on the network state analysis 

and identified limit violations, PSIsaso 

determines recommendations for removing 

the violations. The impact of the recom-

mended actions is checked recursively.
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PSIsaso supports two classes at decision 

support methods:

• Algorithmic methods

• Computational intelligence (CI) 

methods.

The algorithmic methods include load 

flow optimization („Optimal Power 

Flow“) or methods based on sensitivities. 

The latter determine the impact of each 

variable on the identified limit violation.

Computational intelligence methods 

include for example, the optimization of 

actions based on fuzzy logic algorithms 

which is available as an option in 

PSIsaso. In the broadest sense, rule-based 

systems in which the practical knowledge of 

the operators is stored in the form of rules 

can also be included with CI methods.

Additionally methods based on empirical 

rules which cannot be modified by the 

user and which use algorithmic methods 

for validation are available. An example 

is the topological congestion correction.

Visualization

Quick recognition of and understanding 

the system state requires appropriate 

information consolidation and task-

oriented representation. The information 

is structured, processed and consolidated 

so the exact information needed for 

fulfilling the respective task or evaluating 

a situation is available in time.

The redesigned human machine inter-

face of the PSIcontrol system is the 

basis for the visualization of the network. 

It provides the required f lexibility 

and performance for effective operation 

of the PSIsaso module by the user.

Visualization of locational informations as iso-surfaces 
(voltage)
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System Design and Data 
Management

PSIsaso is a distributed multi-user 

system based on client-server design. 

The server component is the task of 

central data management. The data 

model is based on snapshot data sets 

provided by the network control system. 

They represent the present network 

state and are UCTE-DEF formated. If 

data from control zone of other TSO are 

available, they are also imported and 

included in the data model.

In addition to the UCTE-DEF format 

support for the CGMES format of 

ENTSO-E, based on IEC-CIM16, is 

available. 

Based on the input date PSIsaso deter-

mines the basic state of the network 

which is then distributed to all clients.

The PSIsaso data model can be exported 

in using the praided export module as 

UCTE-DEF or CGMES data. A dataset 

can be exported for the basic state 

resulting from the merge-process and 

for a modified state (for example; af-

ter implementing an optimization re-

commendation).

Presently PSIsaso is based on the data 

model as described above. Calculation 

based on forecast data sets is planned 

for upcoming releases. This release will 

support the evaluation of the network 

state and the determination of remedial 

actions to be taken for the future. The 

functionality will be seamlessly integrated 

with the other PSIcontrol forward-looking 

monitoring and control functions.

Basic Functions

The PSIcontrol analysis functions 

determine the basic state of the network 

as well as the network state after simulated 

modifications. An overview diagram 

visualizes the global network state for 

the basic and simulated states. Here, 

among others, the following information 

is presented:

• System balance (for example sum of 

infeeds, sum of loads, losses, 

deviations from the setpoint of the 

control zone balance)

• Information about the calculation 

(for example convergence, number 

of iterations, accuracy achieved)

• Number of current limit violations 

in the basic state

• Number of voltage limit violations 

in the basic state

• Number of contingencies with limit 

violations.
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Var/Volt Management

The Var/Volt management (VVM) 

module of PSIsaso eliminates identified 

voltage limit violations. If the limit violation 

cannot be removed completely, the sys-

tem will aim for an improved system 

status.

The VVM module determines the reactive 

power demand at the network nodes 

and the supply by power plants and 

compensation equipment. For the power 

plants, both operational and non-

operational units are considered. 

The user can select from the following 

settings for removing limit violations:

• Minimization of the number of 

control operations

• Cost-efficient solution

• Fast resolution of the violations

The VVM module recommends based on 

the settings and presents them to the 

user in a list. The user may modify these 

recommendations or to create other 

actions manually.

The created solutions can then be 

evaluated with Qualicision.

Visualization of Reactive power voltage visualisation

PSIsaso‘s f lexible user interface uses, for example,

• colour to show the energization and loading state (normal/overload),

• lines thickness representing the utilization,

• TSO-lines to visualize voltage distribution.

Colouring is used to visualize the capacity utilization of the power lines (colour) 

and the energization state of the network (as iso areas).

Based on geographic coordinates for the major nodes in the network, PSIsaso creates 

process displays automatically on demand. Such data is not available in the base 

cases and has to be provided additionally.



7

Integration of Computational Intelligence Methods

Each recommendation determined by the VVM module has specific characteristics. 

The selection of the optimal solution may have to consider contradicting objectives. 

This can easily overtax linear-programming based solutions. 

Qualified decision support

PSIsaso can be extended by a „multi-

criteria optimization“ module based 

on fuzzy logic algorithms. It evaluates the 

different options provided by the VVM 

module considering the objectives, 

priorities, and constraints. Conflicts 

are identified and considered accordingly.

The result of the optimization is a list of 

measures sharing the valuated cases. 

The user can select and execute the 

desired optimal variant.

PSIsaso uses the Qualicision module 

PSI‘s subsidiary company PSI FLS. 

Qualicision is used by various industrial 

applications as well as in control systems 

for supply networks.

Summary

PSIsaso provides the capability to assess 

the network state and to resolve potential 

problems. This product can be inte-

grated into the control system or 

operated as a stand-alone system. 

Qualicision supports optimizing remedial 

actions based on a set of objectives, 

priorities and constraints.

Furthermore, PSIsaso is a platform 

that can be used for adding functions 

in the future. Voltage and transient 

stability analyses will be available in 

the near future.
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