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 Manual Action˳NET  OpenDSS Application 

11..  IInntteeggrraattiioonn  wwiitthh  AAccttiioonn ˳˳NNEETT  

OpenDSS provides the possibility to develop external functionalities using the COM (Common Object 
Module) interface, through numerous programming languages, such as C#. 

The integration is possible through OpenDSSengine.dll composed of classes and methods capable of 
controlling OpenDSS. 

For integration with Action˳NET the Interop.OpenDSSengine.dll was developed. It contains all classes and 
methods of the native OpenDSS dll, and we can implement the same example available in the OpenDSS 
manual directly in Action˳NET. 

To use the dll just go to Run  Build  References, click Add DLL References, and search for the “dll” in 
C:\Program Files (x86)\SPIN\Action˳NET\an-2016.2. 

 

 

Image 1: Adding the dll on Action˳NET. 

 

In order to facilitate the integration between OpenDSS and Action˳NET, a basic application composed 
(DefaultNewProject) of Symbols, Displays and Scripts containing the integration logics was developed, all 
you have to do is simply model your electrical system without worrying about C# code. 

Image 2 exemplifies the Symbol Generator and its configuration screen, where the user should enter the 
generator data. 
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Image 2: Generator symbol and configuration screen. 

This sample has five objects: Load, Generator, Transformer, Line and Circuit and for each object there are a 
display, like image 2, where the user can enter with the attributes of the object. For each Display, there are 
a symbol associated. All symbols are grouped in the Load_flow symbol Library. 

 

 

Image 3: Load Flow symbol library. 

mailto:contato@spinengenharia.com.br


 

  3 de 18 

SCLN  212, Bloco D, Sala 101 

Brasília – DF | CEP: 70.865-540 

+55 61 3340-8486 

contato@spinengenharia.com.br 

www.spinegenhria.com.br 

 

 

The scripts used for assembling the topology and creating the necessary files are: 

Scripts written as Tasks: 

 On_LoadFlow; 

 On_Simulator; 

 Analytics_Export. 

 Brain_Equipament. 

 Analytics_show. 

 Generate_Master. 

 Generate_Files. 

 

 

Image 4: Scripts Tasks 

Scripts written as Classes: 

 ODSS_Files. 

 ODSS_Brain_Equipament. 

 ODSS_Analytics. 

 ODSS_LoadFlow. 

 

Image 5: Scripts Classes. 
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Other relevant information about this integration: 

(1) At the application’s startup 4 directories are created and they are responsible for housing 

different files: 

 Equip_txt: For each object created is generated one txt file with the attributes of the object. 

 Rearrange: When you turn-off some circuit breakers, you remove the downstream objects to 
the system and these objects are moved from the directory Equip.txt to the directory 
Rearrange. The load flow will consider only the objects existent in Equip_txt. 

 Equip_dss: Contains all equip.txt objects in a file extension DSS that is used to present all 
attributes of the object when the user press configuration button of one individual object.  

 Elements_dss: each time load flow run, it considers only the objects available in the circuit, 
that is, the equip.txt objects less the rearrange objects. In the element_dss directory, for each 
type of object there is one file that contains all objects of that type. The master file groups all 
objects. The image below show this directory. 

 

 

Image 6: Scripts Classes. 

(2) All the circuit breakers are initialized closed (2). 

(3) After the CIRCUIT (Thevenin Equivalent) configuration, two “.dss” files are generated on 

the folders Equip_dss and Elements_dss. 

(4) The RUN ALGORITHM button generate, on the Equip_dss folder, the following files:  

 linecodes.dss: all kinds of wiring elements existent in the electrical system. 

 lines.dss: all the transmission lines existent in the electrical system. 

 loads.dss: all the loads existent in the electrical system. 

 transformer.dss: all the transformers existent in the electrical system. 

 Master.dss: main file who calls the other files for the OpenDSS algorithm. 
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 22..  PPrroojjeecctt  DDeemmoo  ––  LLWWAARRCCEELL  

This Project was based in a real power plant from a pulp factory in São Paulo – Brazil. 

In the Project, there are two simulation´s mode: 

 Offline: In this mode, the power flow algorithm runs each time the RUN ALGORITHM button is 
pressed, and the results are based in the values pre-configured in the OpenDSS files. 

 Online: In this mode, the power flow algorithm runs every 6 seconds and the results are based in 
the simulated field measurements. 

 

22..11  CCoonnffiigguurriinngg  tthhee  EElleemmeennttss  ooff  tthhee  EElleeccttrriiccaall  SSyysstteemm  

In this Demo, we have five elements: The Thevenin’s Equivalent (Circuit), loads (11), lines (3), transformer 
(1) and generator (1). 

 

 

Image 7: Thevenin’ s Equivalent configuration display. 
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Image 8: Load’s configuration display. 

 

Image 9: Line’s configuration display. 

 

Image 10: Transformer’s configuration display. 
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Image 11: Generator’s configuration display. 

22..22  DDiissppllaayy  BBuuttttoonnss  

The display objects have four buttons: 

(1) Save: Save the user´s attributes changes; 

(2) Clean: Clean the attributes of the object; 

(3) Configuration: Display all attributes of the object, i.e. not only the attributes of the window, but the 
ones generated by  OpenDSS, as shown in image 13; 

(4) Visualize Display three graphs: (1) current, (2) voltage and (3) power of the object, as presented in 
image 12. These graphs are an OpenDSS module. 

 

Image 12: Graphs with three-phase current, voltage and Power of transformer 
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Image 13: All Generator’s attributes 

22..33  OOffff--LLiinnee  SSiimmuullaattiioonn  

To run the power flow and get the voltage on the buses, you should click on the RUN POWER FLOW 
button. 
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Image 14: Voltage and load percent. 

After any modifications on the topology, or in the system’s configuration you should click on the RUN 
ALGORITHM again. 

The GENERATE button will create the files reports; you just need to choose which report will be created.  

 

 

Image 15: Reports window. 

When user press choose report, it´s opened a combo-box and the selected report is inserted in the variable 
Tag.ODSS.NoteName, as shown in image 16, and is activated the Script Class “ODSS_Analytics” that will 
generate the selected report in OpenDSS. 
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Image 16: Reports name transferred to the variable Tag.ODSS.NoteName 

 

 

22..44  OOnnlliinnee  SSiimmuullaattiioonn  

At every 6 seconds, the system runs the power flow algorithm using the field measurements in the 
calculation. All the offline functionalities are valid for the online simulation as well. 

 

 

Image 17: Online Simulation 

 

When we open the load’s configuration window, the load’s power field is disabled. 

 

mailto:contato@spinengenharia.com.br


 

  11 de 18 

SCLN  212, Bloco D, Sala 101 

Brasília – DF | CEP: 70.865-540 

+55 61 3340-8486 

contato@spinengenharia.com.br 

www.spinegenhria.com.br 

 

 

Image 18: Online load’s configuration display. 

 

Other feature of this simulation mode is the voltage’s graphic display at each bus. It is accessed by the 

following icon  . 

 

Image 19: Voltage’s graphic display on the bus 4. 

If you press the OFFLINE button, the system will go back to the offline simulation mode. 

 

22..55  PPrroojjeecctt  PPhhiilloossoopphhyy  

The purpose of this project was to verify the difficulty of integrating the OpenDSS library (DLL) into the 
Action˳NET. Thus, a non-generic project was developed using a pulp substation. Once verified the 
effectiveness of the use of OpenDSS, a project will be created at Spin for generic use of OpenDSS 
integrated to SCADA. 
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33..  IInnsseerrttiinngg  aa  NNeeww  LLooaadd  aatt  tthhee  SSaammppllee  

Since this demo is not a generic application, let us show below what was designed and about this project 
how to add a new load. In this project, it has: 

 1 Equivalent of Thevenin representing the frontier 

 3 Lines (LT1, LT2 and LT3) 

 1 transformer (TR1) 

 13 loads (CR1 to CR13), where loads 5 and 6 are not used 

 1 Generator (GR1) 

 1 busbar table of size 20, where five BUS buses (1) are used up to Bus (5) 

The Application configured as above is loaded at the beginning of the program as shown in the figure below: 

 

 

Image 20: Beginning of Application 

If, for example, we will create the load 5 (NEWLOAD) in SE01 place of this fixed project, it will be necessary 
do the steps presented next: 

 

33..11  AAtt  DDeessiiggnn  TTiimmee  

We will edit the main screen (AN_MainPage) inserting the load symbol (CARGA) in the local of SE02, as 
shown in image 21. After that, we will associate this load to NEWLOAD (CR5), as shown in figure 22. 
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Image 21: Insert Load Symbol 

 

Image 22: Associate the NEWLOAD of Load5 (CR5) 

 

 

As you can see below, in the directory Equip_txt, before we create the NEWLOAD, there are only 11 loads in 
the system. 
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Image 23: Loads (CR) before NEWLOAD 

 

Once, as said before, the project was a non-flexible project, we will need to change some Scripts to insert 
the Newload. 

In the Script Class_ODSS_Loadflow we will insert a code, as showed to insert this load at the directory 
Equip_txt. 

 

 

Image 24: Code changed in Class_ODSS_LoadFlow 

 

The name of the load is loaded from the field description associated to the load, so we need to put the 
name “NEWLOAD” in the system (Substation), as shown below. 
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Image 25: Description of CR5  “NEWLOAD” 

Finally, at design time, we need to simulate the voltage value of the load5 (CR5) when the system is online. 
To do this we insert the code shown in the image below, in the Script Task.On_SimulaValor: 
“tag.SE_PRINCIPAL.CR5.kw_online.Value = “. 

 

Image 26: Simulate the KW of the Load, if it is connected 

 

33..22  AAtt  RRuunn  TTiimmee  

Just after start the application the user creates the Load5 (CR5) filling up the display window associated to 
this load. 

Note: at start, the load is white, meaning it doesn´t have attributes. 
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Image 27: Create and save the load attributes 

 

As soon as you create the NEWLOAD attributes, the system creates the file “CR_NEWLOAD.TXT” and 
“CR_NEWLOAD.dss” in the respective directory.  
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 44..  CCoonncclluussiioonnss  

The objective proposed in this application of OpenDSS was to present speed and computational efficiency 
of the software and this objective was reached. 

With this application, there are two possibilities of distribution integrated with SCADA: 

(1) Provide the OpenDSS library integrated with SCADA and users with knowledge of the software and 
power system be able to develop their own applications in the same way this application was 
developed. 

(2) Spin develops an initial application (DefaultNewProject) that already provides the user with a set of 
facilities to generate an application with features of Power Flow, contingency analysis, calculation of 
technical losses, OTS, etc. 

Option (1) can be reached in a very short time by simply generating a DefaultNewProject already integrated 
into the "Interop.OpenDSSengine.dll" library. If on the one hand the use of OpenDSS requires the deep 
knowledge of power system and programming, on the other hand, its documentation is quite complete and 
vast. The image below shows the directory generated in the OpenDSS installation, and as can be seen 
there are: 

 Extensive documentation; 

 Technical Notes 

 FAQs 

 Several examples of EPRI and third parties 

 Dozens of IEEE case studies 

 Pre-ready training 

 Website for online consultation 

 Etc. 

 

Image 28: OpenDSS directory Create after Installation 
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Option (2) can be reached in a few months, considering, for example, a defaultNewProject that has: 

 A data structure that allows to create all the elements of a distribution system that has the main types 
of lines, loads, transformers, reactors, generators (hydraulic, solar, wind). On these elements, allow 
organizations of different types of electrical schemes contemplating the most modern practices of 
Smart Grid. 

 The existence of a library of symbols contemplating all available elements thus with attribute windows 
already ready to contemplate all simulated elements. 

 The existence of pre-ready reports and graphs that contemplate the information needs of the user; 

 The implementation of ADMS advanced functions such as control Volt / Var, FLISR, OTS, OMS, etc. 
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