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Abstract: Scientific Software are classified into three categories, 
business-specific tools designed by company itself and for its 

proper needs and uses, industrial products planned and 

designed for general/commercial uses and finally those 

institutional designed by academic institutions depending on 

research need of their laboratories. 
For the first category, platform should meet purely localized 

and specific tasks of company. Generally used by company 

itself and named proprietary solution. Second category, tools 

are planned and manufactured to meet a lot of tasks. These 

platforms are a licensed solution. Third case is an institutional 
category where specific codes are written first to meet a 

specific need in a very specialized problem and then 

supercharged with additional modules in next versions and 

updates until a complete software would be born. These are 
called institution-made solution.  
Our paper discusses in a general overview about structural 

and functional characteristics of commonly used software for 

modelling & simulation of electrical networks. 
Solutions from the three categories are studied and their main 
features are described and compared according to criteria of 

performance evaluation. 
We introduce later, our NMSS solution (Network Modelling & 
Simulation System). The modules and their functionalities are 

exposed to highlight similarities and disparities with other 
solutions. 
Keywords:  Modelling; Simulation;  Numerical Library; GUI 
Software Component; Electrical Network 
I. INTRODUCTION 
The proposal of a specialized product may, in most 

occasions, be more general and meets to a part of the 

customer's request. Therefore, the client uses must comply 

with the conditionings of the platform. 
In case of an academic solution, it should be noted that 

the need for a development team is much needed. Major 

obstacle to initiate research, since no support and 
stimulation are observed unless this represents a major topic 

of tasks to be performed by research Laboratory. 
Many software products for modelling and simulating 
electrical networks already exist. 
Products efficiency, used to design an eventual electrical 
network is significantly dependent on modules set to predict 

the behavior of studied system under normal or abnormal 

operating. 
Manual evaluation is possible for small electrical 

systems but is expensive in engineering time. In addition, 
the manual computation methods are not obvious for safety 

reasons and under cases where the all design is much more 

expensive and requires more efforts. The consequences of a 

faulty design of electrical network model can induce: 
• Danger threatening human lives if adopted. 

• Increase of total costs of design and its 
implementation. 
• Poor Reliability/robustness of outcomes 

• High costs for repair operations and maintainability. 

• Causing damage to the network (incorrect decision 
due to misalignment of the load level with respect to 
supply request). 
For designing reliable electrical networks, engineer 

needs specialized potential human resources and appropriate 

set of tools. 
Modern numerical methods provide a fast and accurate 

calculation of electrical system  behaviours and network 
topologies, once data and parameters were given to platform 

running required software. Study of electrical network can 

be quite large and it is very desirable that the engineer has a 

reliable software tool that uses GUI to acquire data. In the 

same way, engineer must have access to calculation results 

in a clear, and unambiguous report. 
In this paper, we examine some-well known platforms 
software issued from academic and/or commercial category 

and designed by professionals of electrical engineering field 
and their development team. These teams have acquired 

practice over the time. Software products are presented in 

what follows without any classification or preference 

ordering but just an enumeration as an example. 

Notifications of characteristics are even reported. 
NMSS, a solution we developed is exposed and 

compared according to the same criteria. 
II. EVALUATION CRITERIA MODEL 
Software tools studied are technically compared under 

the following criteria and recommendations: 
- The Graphical User Interface, GUI 
- Accessibility to visual components 
- Modularity of all platform 
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- Presence of standard data libraries 
- Possibilities for comprehensive reports 
- The portability of the tool 
- Interoperability 
- The ability to exchange data. 
To understand, scientific software, we need to see from a 
specific point view where structure is exposed in the 

following illustration given at Fig. 1: 
Fig. 1. The main structure of scientific software. 
In general, a scientific application must respond 

effectively to requests emitted by user who needs to 

manipulate the object model under study. These objects are 

represented by two models, in one hand a description in data 

format to reprocessing and in other a visual format to 

display and manipulate on a screen. 
The application can organize the requests according to 

synchronous and asynchronous modes. Queries are issued 

and then sent to the inference engine to be processed after 
which results emerge and then re-emitted to user and/or 
saved in database under a new knowledge and rules format 
(Fig. 1). 
In the following sections different products will be 

displayed and then a technical description is given. 

Available characteristics are given and thus discussed. 
The qualifying order of exposed solutions is efficiency 
or not against of academic use,  to manipulate electrical 
network models on a computer screen. 
III. OVERVIEW ON PROPRIETARY SOLUTIONS 
A. Case of Powerworld Simulator (From Powerworld Inc): 
PowerWorld Simulator (Fig. 2) presents a variety of 
modules that can be used in standalone mode (such as OPF, 
ATC, PVQV, SCORF, SimAuto ...). 
Fig. 2. Main window of PowerWorld Simulator 17 (from PowerWorld Inc. 
www.powerworld.com). 
The software is provided with online documentation 

which can be used before beginning the study. This software 
is highly interactive. This feature has many advantages but 

also some disadvantages are shown in handling. Include: 
• The lack of memory operations and parameter changes 

performed successively hence the impossibility to find, after 
certain tries, the initial situation. It is strongly recommended 

to make a backup of the initial situation and saving 

intermediate situations that you want to reuse later. It is 

possible to associate a single line diagram Pwd file in many 

cases ‘.Pwb’ files1. 
• The activation of the majority of controls (AGC limit 

active power generators ...) should be performed at three 

levels: 
1. At the global level for the entire network via an 
option setting for general simulation; 
2. In each region through a parameter by activating the 
dialog box on each region; 
3. At the equipment itself (eg generator) through a 
parameter by activate the dialog of this equipment. 
Note that these settings are also available in the 

summary tables by typing of equipment ("information box" 
tables). 
- This three-level activation is also present in the 
specification of constraints Optimal Power Flow. 
- It is recommended to perform the operation "Reset 
to flat start" menu "Simulation”. Indeed, this 

operation, which is intended to reset the flat voltage 

profile "1+j*0" and could, also resets to 0 the 

production of reactive power of all generators 

including PQ type generators. Reactive instructions 

of these generators are therefore lost. 
- Specifying display filters to limit the display of 
various sizes in regions for which this filter is 

enabled. 
The majority of options and general settings necessary 

for carrying out the work are already set appropriately in the 

situation provided. To enable an understanding of the use of 

the software, it is nevertheless advisable to check the 
choices and values adopted. 
Actual versions have been maintained and corrected to 

meet the standards requested. The PowerWorld is the most 

used software in academic institutions built to meet 

university need of visual simulations of electrical networks 
tool. 
B. Case of SPARD Simulator® from Energy Computer 
Systems 2012 
SPARD® software suite mp Power (Fig. 3) is an 
application environment for computing and simulation of 

electrical networks. Each module can operate independently 

of the graphics module GUI which is a strong quality. This 

environment consists of six basic modules: 
- Drawing network module 
1 note the difference between pwb and pwd 
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- Data entry module 
- Simulations based module 
- Coordination and Protection module 
- Additional applications (Engine Start, Optimal 
reconfiguration, placement of sub-stations, Service 
Restoration, and probabilistic fault simulation, etc...) 
- Reports editing module. 
The individual modules are simultaneously available to 

the end-user. If the network system state is, for example, in 
its steady state, so that a transmission line can be added and 

configured graphically with new data. Graphical area model 

is immediately updated accordingly to changes made. 
Without any experience, the end-user can easily handle and 
manipulate GUI2 with ease, drawing nodes, transmission 
lines, transformers ...etc. by a simple drag & drop operation 

from the toolbar. Any changes occurred thereafter is run, 

with the same flexibility, and reflected by equivalent 

drawing updates. 
SPARD Power system is "intelligent". If the screen data 
option is displayed, just select an object (node, relays ...) on 
the graph related and then appear properties automatically. 
The same data can be imported from module SPARD® 

Distribution and even from the Microsoft Excel spreadsheet. 
Simulation of scenarios is a matter of few clicks. 

SPARD has three levels of network conditions, the steady 

state, the transient and the transient effect under protection. 
Fig. 3. Main window of SPARD®Power 2012 
(http://energyco.com/english/soluciones/spard-power/) 

C. Case of ETAP from Operation Technology 
The basic module of ETAP Base (Electrical Transients 
Analyzer Program)  (Fig. 4) is a package with standard 

functions and capabilities included in all distributions sold. 
The basic module includes functions such digraphs single 

line editor function, which is one with the most powerful 
force making the core controller of all  practical cases 

studied. It is designed to allow engineers to quickly build 

and manipulate models and try instantiated through its user 

friendly  GUI with a variety of computational tools and 
manipulation. 
2 Graphical User Interface 
The base module includes an extensive library of 

technical data and parameters ready for use and ISO 
compatible. It is designed around an open and organized 

core. ETAP Wizard, one of other base components, is 

designed to allow the automation of many tasks, scenarios 

and reports creation. 
Fig. 4. Windows main spreadsheet software ETAP (www.etap.com). 
The main features are: 
- Unlimited number of nodes (license). 
- Supports variety of devices (organized in libraries). 
- Various modes of one-line diagram representations. 
- Unlimited configurations and scenarios. 
- Extended manipulation of technical properties. 
- Support cables sensitivity against temperature or 
frequency. 
- Unlimited nesting subsystems in a one model. 
- GUI designed on rules of art. 
- Import OLE objects (eg. Microsoft Office). 
- Automated typical data input. 
- AC-DC Systems integration. 
- Grounded Integration into single-line diagram. 
- Library controlled and maintained by user. 
- Reports and planning tasks editing. 
- Enhanced accessibility. 
- Normalized cables (NEC, ICEA). 
- Smooth configuration and edition of cables. 
- Assistant to the management of scenarios. 

D. Case of EasyPower-Power Flow Analysis from ESA Inc 
Fig. 5. main window of EasyPower tool (www.easypower.com). 
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EasyPower (Fig. 5) is a graphical interface dedicated to 

the development and study of  electrical network drawings 
(real or during simulation). It allows,  through,  its various 
graphical components to compose brick by brick electrical 

network to be  examined. Its great feature is possibility to 
study and to simulate an arc-flash event occurring during an 
open media transmission or distribution, which can be 

dangerous if executed many times on the ground by agents 

less attentive. 
EasyPower combines between a lot of modules 
SmartDesign,  SmartPCD,  ArcFlash, and IEC short-circuit, 
EasyPower@ PowerFlow, EasySolv, safetyTracker. 
During an end-user session, all the capabilities of the 
platform are accessible through few mouse clicks. It is also 

important for designers on EasyPower to unify the access 
point for all manipulations. EasyPower calls this ability 

'Focus'. There are five types of 'focus': 
- Editing the controls and equipments database  
- Analysis of shorts-circuits 
- Analysis of load transit 
- Harmonic analysis. 
- Coordination analysis equipment. 
Each 'focus' is represented by its own menu and toolbar, 

showing only those controls attached to it, which gives a 

greater clarity to the network editing. 
E. Case of CYME OPF from CYME 
Fig. 6. CYME OPF main Window (www.cyme.com) 
PSAF (Fig. 6) is a suite of software tools with the major 

features to analyze energy networks and allows the 

simulation of equivalent models. 
A wide range of network types and their related 

equipments and controllers are possible to be used under 
CYME-  PSAF and are integrated in libraries according to 
industry standards. 
Each device provides various type and opportunities for 

being chosen in conducted simulations. 
PSAF provides two types of interfaces, graphical one 
and tabular allowing other mode of accessibility. The first 

one for drawing line diagram of the resource, the second for 

editing reports, computing and accessing results, printing or 

for adaptation of simulations to scenarios. 
Using CYME-  PSAF adds significant advantages to 
perform project planning and problem solving. 
PSAF is directly used in three-phase mode of utility or 
industrial versions. 
F. Case of ERACS Software Information from ERA 
TECHNOLOGY LTD 
ERACS software (Fig. 7) it, always, been at the 
forefront of engineering tools development. It always takes 

into account the continuous pressure for easier and 

operational software to meet the growing needs of technical 

modern engineering. For many years now, ERACS name 

has been synonymous with quality, precision, accuracy; 
ERA Tech has aligned its adaptability, with changing market 

needs. 
Alignment to good practice has always been the criterion 

for a successful design and is a major advantage for ERACS 

end-users in time and efforts to save for manipulating 
network analysis. 
As expected, in PC software are more fully integrated. 

The data is entered only once in a central database which 

makes their management a very simple procedure. 
A wide range of facilities are been incorporated to allow 

users to simulate the electrical network, the results of such 
treatment is to give end-users ability to quickly and easily 
assess their accuracy. Networks can be simulated in ERACS 

in two types, radial or completely interconnected but a 

mixture of both is also available. 
Fig. 7. Main application window ERACS (www.eracs.co.uk). 
In general, ERACS combine between a set of 

possibilities. ERACS with GUI facilitates access to 

databases and more: 
- The calculation of Load-Flow in steady state mode. 
- Faults calculating to simulate defects application 
such as short-circuit. 
- IEC909 default which simulates the application of 
fault conditions using techniques IEC 909. 
- Allows harmonic injection and processing of their 
proliferation. 
- The harmonic impedance as replacing the network 
impedance against many harmonics and identifies 

the resonance conditions. 
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- Transient stability for the dynamic study of 
perturbations applied to the network. 
- Protection and coordination analyzes and the 
placement of protective devices and their interfacing 

under fault conditions. 
- Universal Dynamic Modeling (UDM) used to create 
the model controller (AVRs and governors) built 

around a range of construction sets which are 

validated and easily understood by engineers. 
- 150 sets of busbars in standard mode and 1,500 
busbars for the ERACS extended version are 

available. 
- A network-distributed version for collaborative 
tasks is also available. 
- A rich library of electric components data. 
G. Case of DigSILENT from PowerFactory. 
Fig. 8. Main Window DigSILENT (http://www.digsilent.de/) 
PowerFactory DIgSILENT software (Fig. 8) is a tool to 
aid the engineer to analyze electrical networks. It was 

designed as an integrated package and with advanced 

interactive tool devoted to the treatment of electrical 

networks, the analysis control to accomplish the main goals 

and objectives of organizing and optimizing tasks related to 

electrical power systems. 
DIgSILENT for its fourteenth (Fig. 8) version was the 
first software of network analysis in the world with 
integrated graphics. The diagram is introduced in an 

interactive way, by editing the static or dynamic settings. 
The PowerFactory package was designed and developed 

by skilled engineers and programmers with many years of 
experience in analysis of electrical networks. The accuracy 

and validity of the results obtained with this package have 

been confirmed in many cases implemented by 

organizations involved in the control electrical networks 

operations. 
To meet the requirements of the analysis of current 
network designers, DIgSILENT offer through all available 

features, a collection of many different software modules. 

The development team wants its product offering best usage 

trough the system's network configuration with interactive 
access or connected to the SCADA3 system. 
Using a database with all information required in 

relation with any material equipping standard networks (eg 

data line, data generators, data protection, data plans 

harmonics, data controller). We can easily run DIgSILENT 

PowerFactory, all in the same simulation environment. 

Some of these functions are current discharge treatments, 

calculation of short-circuit analysis with the presence of 
harmonics, protection coordination, stability calculation and 
modal analysis. 
H. Case of NEPLAN from Bussarello+Cott+Partner Inc., 

Erlenbach Switzerland 
Product NEPLAN (Fig. 9) is a software suite that 
integrates the following modules: 
- Base module for graphic edition. 
- Transit charges calculation. 
- Transit under dynamic loads. 
- Transit loads with load profiles. 
- Distribution of powers. 
- Load distribution Problem. 
- Short-circuit Plan. 
- Protection Calculation. 
- Harmonics Plan. 
- Start engine. 
Fig 9. Main Screen of NEPLAN tool (http://www.neplan.ch). 
- Network State Snapshots 
- Analysis in dynamic mode 
- Network stability 
- Analysis of Investment  
- Analysis of network reliability 
- GIS interface 
- ODBC database interface and connectivity 
With NEPLAN, networks with any size can be designed 

and subsequently treated without limit. 
The elements taken into account in any design are: 
- Nodes 
3 For Supervisory Control And Data Acquisi
